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ABSTRACT 

Research demonstrates that mindfulness in younger and middle-aged adults is associated 

with cognitive and emotional benefits. Mindfulness in older adults is less frequently studied but 

given the overlap between cognitive and emotional benefits of mindfulness and do mains of age-

related decline, this may be an important population to investigate. The present set of three 

studies had three aims: 1) to establish the validity of the Five Faceted Mindfulness Questionnaire 

(FFMQ) as a measure of mindfulness in an older adult population (Study 1); 2) to examine the 

cognitive and emotional associations of dispositional mindfulness (as assessed by the FFMQ and 

breath counting, a behavioral measure of mindfulness) in older adults (Study 2); and 3) to 

investigate the cognitive and emotional benefits of a brief online mindfulness training for older 

adults (Study 3). Concurrent goals of these studies were to examine the specificity of the FFMQ 

facets for predicting behavior (to examine the multifaceted nature of mindfulness) and to address 

the recent call in the field of mindfulness research for greater methodological rigor. To address 

the latter, we used objective measures of mindfulness, cognition, and emotional functioning and 

in our third study, a well-matched, active control condition. Results suggest that the five facets of 

the FFMQ hold in an older adult population (Study 1), that dispositional mindfulness is modestly 

associated with some aspects of attention, executive functioning, and emotion regulation (Study 

2), and that mindfulness training may improve attention and increase facets of mindfulness 

(although this was not specific to our mindfulness condition; Study 3). We also found some 

mixed evidence for the specificity of the facets in predicting cognitive and emotional functioning 

(Study 2). We did not find that the breath counting task predicted any domains of functioning nor 

did accuracy on this task improve after training. These preliminary data are interesting but 

require replication and we are cautious about over- interpreting them given that our samples were 

small and analyses under-powered. 
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1. INTRODUCTION 

 

 
Research into the correlates and benefits of mindfulness have expanded in recent years as 

evidence mounts that mindfulness is associated with improvements in sense of well-being, 

reductions in emotional distress, and enhancements of cognitive functioning, particularly 

attention and executive functions (e.g., Gallant, 2016; Oken, Fonareva, Haas, Wahbeh, Lane, & 

Zajdel, 2010; Slagter, Lutz, Greischar, Francis, Nieuwenhuis, Davis, & Davidson, 2007). 

However, much of this work has been conducted with younger and middle-aged adults, which 

leaves open the question of what mindfulness looks like in older adults. This population may be 

of particular interest for studying mindfulness and its correlates given that later life is associated 

with a shift from future-oriented goals to more present or immediate- focused goals, such as 

cultivating positive emotions and well-being (Carstensen, Isaacowitz, & Charles, 1999). This 

shift in temporal focus and subsequent emotional goals is highly consistent with our current 

conceptualization of mindfulness. Furthermore, many of the cognitive domains that appear to be 

enhanced by mindfulness training substantially overlap with domains that show normal, age-

related decline, including complex attention and executive functions. Given this overlap, 

mindfulness-based interventions may represent a new option for promoting successful cognitive 

aging in older adults. Indeed, the few studies conducted to date with older adults suggest 

mindfulness practice can positively impact cognition and well-being (for reviews see Gard, 

Hölzel, & Lazar, 2014; Geiger, Boggero, Brake, Caldera, Combs, Peters, et al., 2016). 

With this expanding interest in mindfulness research it is important to uphold a high 

standard of methodological rigor for assessing mindfulness and its related constructs. Many of 

the studies conducted to date rely on self-reported mindfulness and behavior to assess construct 

validity, utilize samples of adults who vary greatly in the type of training and quality of their 
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meditation practice, and lack appropriate control groups. Some studies, however, have been 

seminal in establishing the foundation on which we have built the current science of mindfulness 

and we can now begin to turn our attention to a rigorous and detailed analysis of the construct. 

The present investigation is comprised of three studies designed to investigate questions 

related to mindfulness and aging as well as address some of the methodological concerns that 

have been highlighted in previous work. Through these three studies we hope to facilitate a better 

understanding of mindfulness in later life and how it might be used to promote successful 

cognitive aging. 

 

Defining Mindfulness 

Mindfulness is a deeply rooted cultural, spiritual, and historical contemplative tradition 

that is most commonly associated with Buddhism. Specifically, the doctrine and texts of 

Theravada Buddhism contain Buddhist philosophy that is relevant to our current, psychological 

conceptualization of mindfulness and therefore provides a framework from which we can 

conceptualize and operationalize the construct (although there are many traditions of Buddhism 

that emphasize various aspects of mindfulness differently). These texts assert that certain 

meditation practices promote mindfulness but also acknowledge that inherent individual 

differences in mindfulness exist, similar to personality traits. This suggests that mindfulness is 

both a characteristic of someone’s being (i.e., a trait) as well as a set of skills that can be 

enhanced through training and practice. 

The term ‘mindfulness’ derives from the word ‘sati’ in Pali, which means, “to remember” 

but in current Buddhist and empirical psychology, it is viewed as a quality of consciousness that 

signifies present-focus (Bodhi, 2000). In these literatures, mindfulness is commonly defined as 
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purposefully attending to one’s immediate internal and external experiences while maintaining 

an attitude of openness and acceptance (e.g., Bishop, Lau, Shapiro, Carlson, Anderson, 

Carmody, & Devins, 2004; Brown, Ryan, & Creswell, 2007; Kabat-Zinn, 1990). That is, 

mindfulness has (at least) two components, exemplified by the following statement from a 

consensus meeting of mindfulness researchers:  

The first component involves the self-regulation of attention so that it is maintained on 

immediate experience, thereby allowing for increased recognition of mental events in the 

present moment. The second component involves adopting a particular orientation toward 

one's experiences in the present moment, an orientation that is characterized by curiosity, 

openness, and acceptance (Bishop et al., 2004, p. 232). 

These two components are often referred to as ‘attention’, the ‘what’ of mindfulness, and 

‘attitude, the ‘how’ of mindfulness (i.e., the quality of the attention).  

 

Mindfulness as both State and Trait 

Mindfulness exists as both a state and trait (Davidson & Kaszniak, 2015). State 

mindfulness refers to mindfulness that is cultivated in temporal proximity to a formal sitting or 

walking meditation practice. In these practices, mindfulness can be cultivated through focused 

attention (i.e., attending to one stimulus) or through open monitoring (i.e., attending to many 

stimuli, usually thoughts and/or sensations), though focused attention is a common starting point 

when beginning a meditation practice. During focused attention meditation individuals maintain 

their attention and focus on a particular stimulus, often the breath or sensation(s) in the body, for 

a period of time. The practitioner is encouraged to notice when attention has wandered away 

from the focus stimulus (i.e., mind-wandering) and to ‘gently’ (i.e., without judgment or 
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criticism) return attention to the stimulus. The practice of attending to a certain stimulus, such as 

the breath, helps the practitioner ground him or herself in the present moment. Noticing that 

attention has wandered (however many time it happens) helps to develop attentional control. 

Finally, bringing the attention back to the focus stimulus without judging the self for becoming 

distracted or “not doing it right” helps cultivate nonjudgment and acceptance. This cycle of 

attention to the stimulus, awareness of mind-wandering, and nonjudgmentally bringing attention 

back to the stimulus is repeated throughout the duration of the practice. These are the basic 

elements of a mindfulness practice as it is conceptualized in western psychology, although 

different practices may incorporate additional components (e.g., compassion). Thus, the 

immediate or short-term goal of mindfulness is to reduce the automatic and reflexive patterns of 

mind-wandering, leading to greater attentional control. Early on in a practice, this takes 

substantial, voluntary effort as one must remain vigilant to maintaining attentional goals (i.e., 

top-down processing). However, over time, this attentional control becomes habitual, requiring 

less and less effort, until it becomes routine and occurs without much voluntary direction. 

Reducing the effort of voluntary attentional control provides the opportunity to bring this quality 

of attention into the practitioner’s day-to-day life. Thus, the second, more distant or long-term 

aim is that with repeated states of mindfulness during meditation, individuals develop a 

propensity for exhibiting mindful attitudes and behaviors “off the cushion”, such that it 

permeates the context of everyday life (Davidson, 2010). This is referred to as trait mindfulness 

and represents the mindfulness tendencies (i.e., attention and acceptance) that individuals carry 

with them throughout their everyday life.  

Neurobiological theory of how state mindfulness translates to trait mindfulness suggests 

that increased and repeated activation of neural networks during state mindfulness, over time, 
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lead to functional and structural changes in the brain that support greater trait mindfulness 

(Garland, Fredrickson, Kring, Johnson, Meyer, & Penn, 2010). Interestingly, direct 

investigations into the modifiable nature of trait mindfulness via changes in state mindfulness are 

sparse. The few studies that exist do not suggest changes in state mindfulness predict changes in 

trait mindfulness (e.g., Carmody, Reed, Kristeller, & Merriman, 2008) or that they are even the 

same construct (e.g., Thompson & Waltz, 2007). However, as Kiken, Garland, Bluth, Palsson, 

and Gaylor (2015) point out, these studies do not account for individual variability in the amount 

or quality of mindfulness individuals cultivate during their practice. These researchers found 

substantial individual variability in the degree of state mindfulness cultivated throughout the 

duration of a mindfulness intervention, and this variability was associated with amount of change 

in trait mindfulness from pre- to post-intervention (Kiken, et al., 2015). Specifically, greater rates 

of change in state mindfulness during the intervention predicted greater changes in trait 

mindfulness (which were also related to greater declines in psychological distress). Though 

previous studies have shown pre- vs. post-intervention changes on trait mindfulness (e.g., for 

meta-analysis see Quaglia, Braun, Freeman, McDaniel, & Brown, 2016), the Kiken et al. (2015) 

study is the first to establish direct evidence that trait mindfulness is modified by changes in state 

mindfulness.  

Though meditation promotes mindfulness, it does not appear to be necessary for 

possessing trait mindfulness (Baer, Smith, Lykins, Button, Krietemeyer, Sauer, et al., 2008). 

Consistent with original Buddhist conceptualizations, non-meditating individuals fall on a 

continuum of trait mindfulness, with some individuals demonstrating a higher propensity for it 

than others (e.g., Giluk, 2009). In fact, some of the first measures of mindfulness (e.g., Mindful 

Attention Awareness Scale; Brown & Ryan, 2003) were initially developed using non-meditating 
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individuals. Mindfulness exhibited by non-meditating individuals (i.e., mindfulness that is 

inherent to the individual) is referred to as dispositional mindfulness in this paper to distinguish it 

from trait mindfulness, which can refer to both inherent mindfulness tendencies and mindfulness 

cultivated by meditation practices. Without meditative intervention, dispositional mindfulness 

appears to remain relatively stable over time (Brown & Ryan, 2003).  

 

Models of Mindfulness: Multifaceted or Unifaceted? 

Many psychological models of mindfulness have been proposed in the past two decades 

all identifying ‘attention’ as the core component. This is consistent with Buddhist philosophy 

though it can be more nuanced. For example, ‘attention’ in a Buddhist context has been 

described by Brown et al. (2007) as including clarity of awareness, nondiscriminatory awareness, 

flexibility of awareness and attention, present-oriented consciousness, and stability and 

continuity of awareness and attention. These qualities have not always translated well into 

psychological models and research (though there is some overlap; see Brown et al., 2007). Not 

surprisingly then, many models of mindfulness have emerged, varying widely in their inclusion 

and emphasis on different components. Perhaps the most obvious discrepancy among models 

involves whether mindfulness is multifaceted or unifaceted and if it is multifaceted, how many 

facets exist. Importantly, most models acknowledge that mindfulness is comprised of more than 

just bare attention and include components such as attentional control (e.g., Dorjee, 2010), 

attitude (e.g., nonjudgment; Holas & Jankowsky, 2013), and/or intention (Shapiro, Carlson, 

Astin, & Freedman, 2006). However, where they tend to diverge is in defining how many 

components exist and whether they represent distinct facets that predict distinct behavior. Some 

models of mindfulness are unifaceted (e.g., Brown & Ryan, 2003), some include two facets (e.g., 
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Bishop et al., 2004; Holas & Jankowski, 2013), and others include three (e.g., Shaprio et al., 

2006), four (e.g., Kang, Gruber, & Gray, 2012), or five (e.g., Baer, Smith, Hopkins, Krietemeyer, 

& Toney, 2006; Dorjee, 2010) facets.  

One of the more commonly investigated models is that of Baer and colleagues (2006; 

2008) who proposed an empirically derived five-facet model of mindfulness. Baer and 

colleagues’ model predicts that each separate facet is associated with unique psychological 

processes and behaviors that are empirically testable. There is some evidence of the distinction 

between facets, as specific facets are more strongly correlated with theoretically consistent 

psychological constructs (e.g., Baer et al., 2006; Rau & Williams). However, this evidence relies 

heavily on self-report, which can be influenced by demand characteristics and biases such as 

self-presentational concerns and expectancy. Biases in response style may also increase the 

likelihood of finding correlations. Van Dam, Earleywine, and Danoff-Burg (2009) showed that 

meditators were more likely to endorse positively-worded items, which reflect high mindfulness 

(perhaps an expectancy bias), while non-meditators were more likely to reject negatively-worded 

items, which are reverse-coded (c.f., Baer, Samuel, & Lykins, 2011). Furthermore, correlations 

among these self-report measures may reflect shared method variance rather than shared 

construct variance or, at the very least, shared method variance may over-estimate these 

associations. Therefore, it would be important to validate the facets using objective measures of 

behavior to provide evidence that they are indeed distinct. 

  

Measuring Mindfulness 

Measuring mindfulness can be challenging because of its inherently introspective nature. 

For this reason, most measures of mindfulness rely on self-report (i.e., first person perspective). 
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Well-known examples include the Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 

2003), the Cognitive and Affective Mindfulness Scale - Revised (CAMS-R; Feldman, Hayes, 

Kumar, Greeson, & Laurenceau, 2007), and the Five Facet Mindfulness Questionnaire (FFMQ; 

Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). These self-report questionnaires measure 

trait mindfulness as opposed to questionnaires such as the Toronto Mindfulness Scale (TMS; 

Lau, Bishop, Segal, Buis, Anderson, Carlson, et al., 2006), which measure state mindfulness. 

Typically meditators tend to score higher on these self-report measures than non-meditators, 

which is taken as (partial) evidence for their validity. 

Just as there is variability in models of mindfulness, there is variability in how it is 

operationalized and measured, especially with respect to the components captured and number of 

separate facets included. For example, the most widely used measure is the MAAS. It captures a 

single component of mindfulness, that of attention, and is therefore unifaceted. The CAMS-R is 

thought to capture multiple components of mindfulness, including attention and acceptance, but 

is still unifaceted in that it generates one total score. Finally, the FFMQ, which is perhaps the 

most comprehensive measure to date, captures five separate facets, each with its own subscale: 

Observe (noticing internal and external experiences), Describe (labeling thoughts/feelings), Act 

with Awareness (present-focused awareness), Nonjudgment (nonevaluative attitude towards 

thoughts/feelings), and Nonreactivity (emotional stability). However, in a second-order 

confirmatory factor analysis (CFA), Baer and colleagues (2006) found that the Observe facet 

only contributed to the overarching construct of mindfulness in meditating adults. This factor did 

not emerge as a facet of mindfulness in a non-meditating sample. Baer and colleagues suggested 

that the total score on the FFMQ should not be used in analyses and that the Observe facet 

measures something distinct from mindfulness in this population. Indeed, some have suggested 
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that nonmeditators who consistently observe their inner experiences without a nonjudgmental 

and accepting attitude may be more likely to ruminate about them or to try to avoid them through 

maladaptive behaviors (Eisenlohr-Moul, Walsh, Charnigo, Lynam, & Baer, 2012). Variability in 

how to operationalize mindfulness and therefore measure mindfulness is a substantial challenge 

for this area of research (e.g., Grossman, 2008; 2011; Rau & Williams, 2016; Vago & 

Silbersweig, 2012). While these measurement issues are specific to conceptualizing and 

operationalizing mindfulness, a more general issue is that of relying solely on self-report to 

measure the construct. 

As others have noted, there are many issues with relying exclusively on self-report data 

to define a construct. To begin, quality of the data may be a concern when using self-report to 

measure conscious experience, particularly in individuals who are not accustomed to attending to 

their internal (and perhaps external) experiences (i.e., meditation naïve individuals; Davidson & 

Kaszniak, 2015). Moreover, first person perspective measures are liable to various ‘artifactual’ 

influences that may obscure actual experience. These include demand characteristics, social 

desirability, and impression management concerns. Therefore, there is need for objective (i.e., 

third person perspective) measures of mindfulness that can corroborate the self-report measures 

and facilitate more comprehensive and, perhaps more accurate, predictions of behavior. 

In an attempt to address challenges in measuring mindfulness, Levinson, Stoll, Kindy, 

Merry, and Davidson (2014) developed the breath counting task. This task is a behavioral, and 

therefore objective, measure of mindfulness that requires individuals to attend to their breath and 

count exhales. Thus, it is a behavior akin to certain meditation practices and takes considerable 

attentional control to prevent mind-wandering and maintain an accurate count. Levinson and 

colleagues found breath counting accuracy is positively correlated with self-reported mindfulness 
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(MAAS and FFMQ) and negatively correlated with self-reported mind-wandering (an indicator 

of low mindfulness) in young, meditation-naïve participants. These researchers also found that 

breath counting accuracy is higher among long-term mindfulness meditators compared to 

meditation naïve controls, and counting accuracy improves after several weeks of breath-

focused, mindfulness training. Importantly, performance on this task does not appear to be 

synonymous with sustained attention, though they are highly correlated. After controlling for 

performance on the Sustained Attention to Response Task (SART; Robertson, Manly, Andrade, 

Baddeley, & Yiend, 1997), breath counting remained a significant predictor of mind wandering. 

Further, the breath counting task demonstrated incremental validity in predicting variance in 

mind-wandering and meta-awareness when entered into a simultaneous regression with total 

FFMQ and MAAS scores. It appears that the breath counting task may be a good behavioral 

measure of mindfulness, though further research is needed to replicate these findings and identify 

the facets of mindfulness that are potentially captured in the task. Despite the difficulties with 

self-report measures, then, they are currently fundamental to the assessment of mindfulness, 

particularly for investigating its multi-dimensional nature and mechanisms. 

 

Mechanisms of Mindfulness 

Mindfulness research began with a definition rather than a theory and only recently the 

theoretical and mechanistic gaps in the literature have begun to be addressed. Current theories 

emphasize that mindfulness exerts its effects through enhanced behavioral self-regulation, 

including attentional control and emotion regulation (e.g., Shaprio et al., 2006).  

Some of the leading theories to date, not surprisingly, place attention at the foundation of 

the mechanisms for change (e.g., Hölzel Lazar, Gard, Schuman-Olivier, Vago, & Ott, 2011; 
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Shaprio et al., 2006). It is through the fundamental shift in how attentional resources are 

allocated, regulated, and monitored that is proposed to result in improved cognition and 

emotional stability. Although we consider focused attention meditation only in this paper, it is 

generally agreed that the type of meditation practice matters for understanding mechanisms of 

change, (e.g., see Vago & Silbersweig, 2012 for theoretical framework for open monitoring 

meditation). 

Although different theoretical frameworks vary on the details, practicing focused 

attention meditation is hypothesized to train sustained attention and executive control as one 

must maintain focus on one stimulus for an extended period of time while monitoring for and 

inhibiting distraction. The mind’s natural inclination to wander after only a few seconds provides 

ample opportunity to practice monitoring for lapses in attention and for re-directing attention 

back to the stimulus. At the same time, one is attempting to inhibit unwanted distractors, such as 

thoughts generated by mind-wandering. Thus, in a meditation practice, one is continuously 

practicing substantial attentional control (Shapiro et al., 2006). Change in attentional capacity 

may be fundamental to supporting the subsequent mechanisms that facilitate changes in 

emotional processing and regulation. 

It is intuitive that mindfulness would be associated with better emotion regulation as 

one of the main proposed components is the cultivation of acceptance and nonjudgment, 

which applies to feelings, thoughts, and sensations that arise (Kabat-Zinn, 1990). The 

cultivation of attention in combination with acceptance and nonjudgment change the 

relationship one has with one’s thoughts and feelings, namely deidentifying and detaching from 

internal experience (seeing internal states as separate from one’s self) and reducing reactivity to 

thoughts and feelings, which is called ‘decentering’ (Fresco, Moore, van Dulman, Segal, Ma, 
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Teasdale, et al., 2007) or ‘reperceiving’ (Shapiro et al., 2006). This is the ability to observe 

thoughts and feelings as temporary, objective events in the mind, not as reality or as experiences 

that need immediate response or reaction. It is hypothesized that decentering allows the 

individual to experience and acknowledge thoughts and feelings as they arise, without being 

overwhelmed by them and/or ruminating on them (Creswell, Way, Eisenberger, & Lieberman, 

2007). This in turn leads to decreases in stress, negative affect, and mood disturbance. 

Meditation experience does not appear to be a requirement for decentering (Fresco et al., 2007) 

but it is shown to increase after mediation practice (Feldman, Greeson, & Senville, 2010). 

Cultivating acceptance also requires that an individual intentionally observe internal 

affective and sensory states, creating temporal space between the observation and response. 

This allows the individual to flexibly respond after reflecting on their current internal and 

external state rather than automatically or reactively responding (e.g., with anger, rumination, 

anxiety; Shapiro et al., 2006). According to Prakash, De Leon, Patterson, Schirda, and Janssen 

(2014), this perspective suggests an early awareness of emotional states, as they arise, and 

therefore the opportunity for early modification of emotional processing and regulation. In 

addition, fully observing emotional responses as they arise moment-to-moment reduces 

rumination (Shapiro et al., 2006), such that there is no residual emotional processing or 

regulation necessary at a later time. 

Importantly, the immediate experience of an emotion may be of similar intensity for 

individuals high and low in mindfulness, both physiologically and psychologically (Nielsen 

& Kaszniak, 2006; Quaglia, Goodman, & Brown, 2015). However, individuals high in 

mindfulness demonstrate the ability to “let go” of that reactivity relatively quickly, such that 

the emotion no longer interferes with functioning (Creswell et al., 2007). This is in contrast 
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to individuals who are low in mindfulness, and who may tend to attach to the emotion, 

ruminate, or attempt to avoid it, resulting in emotional interference (Ortner, Kilner, & Zelazo 

2007). Mindfulness, therefore, may not reduce initial affective reactions but helps to lessen 

the negative consequences of their long-term activation. This may be particularly pronounced 

in older adults who already show a reduction in processing of negatively-valenced stimuli. 

 

Mindfulness and Aging  

 To date, there is proportionately little research conducted specifically on the nature and 

benefits of mindfulness in later life. Until recently, studies of mindfulness in later life were 

almost solely an indirect consequence of looking at long-term meditators, as there is a certain age 

requirement for being a ‘long-term’ meditator. More recently, researchers have begun to 

investigate mindfulness in adults over the age of 65 as a topic distinct from long-term meditation 

and the results suggest there may be some important differences compared to younger groups. 

For example, using the FFMQ, Hohaus and Spark (2013) found higher dispositional mindfulness 

and well-being among older adults compared to younger adults. Interestingly, this increase in 

dispositional mindfulness may be driven by specific changes in attention to the present moment 

and emotion regulation (Boudreau, Miramontes, Feld, Polsinelli, & Glisky, 2016). Corroborating 

self-report data, Boudreau and colleagues found older adults were more accurate on the breath 

counting task compared to younger adults. This finding is similar to Levinson and colleagues’ 

(2014) study showing middle-aged adults were numerically more accurate (89% in Study 3) on 

the breath counting task compared to college-aged adults (78% and 84% in Study 1 and 2, 

respectively), although they did not directly compare the groups for statistically significant 

differences. These data suggest that mindfulness may naturally increase over the life span. This 
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is perhaps not surprising given the literature suggesting that older age is associated with a less 

future-focused orientation and more present-focused orientation (compared to younger adults), 

greater focus on maintaining positive affect, increased self-acceptance, and enhanced emotion 

regulation abilities (for review see Carsetensen & Mikels, 2005). One of the leading theories for 

these observations is the Socioemotional Selectivity Theory, which posits that changes in the 

perception of time (i.e., time as open-ended to time as limited) motivate older adults to focus 

attention on the present and prioritize emotion-related goals over other types of goals 

(Carstensen et al., 1999). This is highly consistent with the perspectives and benefits we 

associate with long-term meditation practice. Thus, studying dispositional mindfulness in this 

population may present us with a unique way to facilitate a better understanding of the construct 

of mindfulness more generally. Regardless of the application to a broader construct of 

mindfulness however, it is important to examine this construct in older adults, particularly as 

mindfulness promotes many of the cognitive processes that are negatively impacted by the aging 

process. 

 Brief interventions for promoting mindfulness have begun to specifically target older 

adults as recognition of the overlap between age-related cognitive concerns and benefits of 

mindfulness practice increase. Neurobiological evidence from younger and middle-aged adults 

shows mindfulness is associated with functional and structural changes in a number of key areas 

of the brain affected by aging, including the lateral prefrontal cortex, posterior and anterior 

cingulate, inferior and lateral parietal cortex, and hippocampi, as well as greater fiber integrity in 

white matter tracts through the brain (Hasenkamp & Barsalou, 2012; Luders, Clark, Narr, & 

Tioga, 2011; Lazar, Kerr, Wasserman, Gray, Greve, Treadway, et al., 2005; Pagnoni & Cekic, 

2007; Tomasino & Fabbro, 2016). These neurobiological studies corroborate the cognitive 
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evidence showing better attention, executive functions (updating and monitoring, shifting, and 

inhibition), and emotion regulation in experienced meditators, following brief mindfulness 

interventions, and as associated with dispositional mindfulness (for reviews with see Chiesa, 

Calati, & Serretti, 2011; Eberth & Sedlmeier, 2012; Gallant, 2016). Despite this recent interest in 

examining the impact of mindfulness training on older adults’ cognition, methodological 

challenges limit generalizability and interpretability of the data, though it appears promising.  

 A recent review of the physical and psychological benefits (e.g., reduction of pain and 

distress) of mindfulness training for older adults specifically, suggests results are mixed (Geiger 

et al., 2016). Although mindfulness training appears acceptable to and feasible for older adults 

(e.g., only 23% attrition rate), substantial issues with current studies limit interpretability (Geiger 

et al., 2016). These issues include lack of appropriate, active control groups (and in some cases 

not including any control group); small sample sizes combined with attrition rates; failure to 

show pre- to post-intervention changes in trait mindfulness (suggesting the possibility of 

inadequate measurement tools); and inconsistent ‘age-appropriate’ modifications of various 

standard protocols (e.g., MBSR; Kabat-Zinn et al., 1985). The lack of appropriate controls, such 

as using waitlists or no-intervention groups, is particularly concerning. There is significant 

expectancy of improvement associated with mindfulness interventions (Prätzlich, Kossowsky, 

Gaab, & Krummenacher, 2016) and expectancy may skew post-intervention performance by 

introducing bias, particularly into self-report measures. Further, no studies control for the social 

engagement aspect of learning and practicing mindfulness as a group during the intervention, 

which is important given that social engagement is associated with older adults’ well-being (e.g., 

English & Carstensen, 2014; Levenson, Carstensen & Gottman, 1994) and cognitive functioning 
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(e.g., Kreuger, Wilson, Kamenetsky, Barnes, Bienias, & Bennett, 2009; Myhre, Mehl, & Glisky, 

2016).  

 Similar to the literature on psychological and physical benefits of mindfulness in older 

adults, it appears mindfulness can positively impact cognition in later life, though these studies 

share many of the same limitations as those highlighted above. In a recent systematic review, 

Gard and colleagues (2014) concluded that older adults who participated in mindfulness-based 

interventions performed better than controls (i.e., no treatment group and/or active control group, 

such as relaxation training) on measures of processing speed, attention, memory, and executive 

functions. However, they called for more rigorous randomized controlled trial designs with 

active control groups and more direct measures of mindfulness’ impact on daily functioning. 

  

Current Set of Studies 

 The literature to date suggests that there is a need for more rigorous methods in 

examining the construct of mindfulness, specifically use of more objective measures of 

mindfulness and its proposed correlates, and better controlled intervention studies. Additionally, 

though the field of mindfulness in later life is small and only emerging, there is need to 

understand this construct within an older adult population as preliminary evidence suggests that 

it may be linked to promoting cognitive functioning. 

The current set of three studies examined mindfulness in older adults and addressed some 

of the methodological concerns highlighted in the literature to date. First we sought to validate a 

measure of mindfulness, the FFMQ, in a population of older adults to establish that the measure 

remains relatively stable over the life span. Second, we investigated the construct of mindfulness 

by examining the cognitive and emotional correlates of dispositional mindfulness in adults over 
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the age of 65. This is a population that may be particularly high in dispositional mindfulness and 

possibly well-suited for examining the construct, given the ‘naturally occurring’ motivations that 

overlap with meditation-cultivated motivations for mindfulness. Third, we investigated whether a 

brief, targeted mindfulness training could promote cognitive and emotional functioning in older 

adults. Finally, we sought to address methodological concerns by (1) using objective measures of 

mindfulness and cognitive and emotional functioning, rather than solely self-report measures; (2) 

examining dispositional mindfulness in non-meditators, rather than trait mindfulness in 

meditators, in an effort to reduce confounds, such as self-selection bias of long-term meditation 

and variability in type/quality of meditation practices, (3) using a well-matched active, control 

group for comparison to our mindfulness training group, and (4) using a targeted mindfulness 

training rather than a comprehensive mindfulness protocol that potentially incorporates other 

nonspecific variables, such as social interaction, that might contribute to cognitive and emotional 

improvements. The specific aims of each of the three studies are described below: 

A. Study 1 – Validate the factor structure of the Five Faceted Mindfulness Questionnaire 

(FFMQ; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006) in an older adult population.  

B. Study 2 – (1) Identify emotional, cognitive, and functional associations of dispositional 

mindfulness in older adults. (2) Assess the specificity of FFMQ facets in predicting 

behavior (e.g., Nonreactivity rather than Act with Awareness should be more predictive 

of emotion regulation). (3) Examine the concurrent validity of a novel objective measure 

of mindfulness (i.e., breath counting task) in predicting emotional, cognitive, and daily 

functioning. 

C. Study 3 – Examine whether a mindfulness training (i.e., breath-focused meditation) 

benefits cognitive and emotional functioning, particularly inhibition, updating and 
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monitoring, attention, emotional processing, everyday memory and attention errors, in 

healthy older adults.  
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2. STUDY 1: VALIDATING THE FIVE-FACET MINDFULNESS QUESTIONNAIRE  

IN NON-MEDITATING OLDER ADULTS 

 

Introduction 

One of the most investigated self-report measures of mindfulness is the FFMQ, a 

questionnaire developed via exploratory and subsequent confirmatory factor analysis (EFA and 

CFA, respectively) of items from five prior mindfulness questionnaires (see Baer et al., 2006). 

Using EFA, five factors emerged from the 112 combined items. These factors were: Observe, 

Describe, Nonreactivity to Internal Experience (i.e., Nonreactivity), Nonjudgment of Internal 

Experience (i.e., Nonjudgment), and Act with Awareness. The items used in each factor were 

narrowed down to include only the seven or eight items that demonstrated the highest factor 

loadings and were at least .20 greater than the next highest factor loading. The resulting 39-item 

questionnaire was administered to a new sample and the hypothesized five-factor model was 

subjected to CFA, which demonstrated good fit. Subsequent second-order CFA showed that 

these five facets contributed to the higher-order construct of mindfulness, but only in a sample 

with meditation experience (Baer et al., 2006; 2008). In individuals without meditation 

experience, the Observe facet was not significantly correlated with the second-order factor. 

Instead, the five individual facets without the second order factor was a better model than the 

second-order factor model (Baer et al., 2006). This finding suggests the Observe facet of the 

FFMQ functions differently in meditators and nonmeditators. Baer and colleagues (2006) found 

good convergent and divergent validity for the facets using self-report scales of well-being, 

psychological symptoms, and personality. However, because of its empirically driven 

development, validation in specific populations of interest is important for demonstrating 

stability of the factor structure. Though the FFMQ has good reliability and validity in an 
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undergraduate college sample (mean age = 20.5; range: 18-57; Baer et al., 2006), a middle-aged 

community sample (mean age = 49.5; range 34-66; Baer et al., 2006), and an experienced 

meditator sample (mean age = 48.8; range: 18-83; Baer et al., 2008) as of yet, it has not been 

validated in a non-meditating, older adult population.  

It is possible that the factor structure of the FFMQ may differ in older compared to 

younger and middle-aged adults. Socioemotional Selectivity Theory posits that older adults 

naturally shift their attention to present-moment well-being  (Carstensen, Isaacowitz, & Charles, 

1999). A relatively large body of literature shows that compared to younger adults, older adults 

are superior emotional regulators, as demonstrated by reduced negative emotional experience, 

increased positive emotional experience, and an ability to recover from negative emotions more 

quickly (for review see Carstensen & Mikels, 2005); behaviors consistent with individuals high 

in mindfulness. This may potentially change the item loadings or perhaps even the factor 

structure itself, particularly for facets reflecting emotional processing (e.g., Nonjudgment, 

Nonreactivity). Furthermore, well-documented cognitive changes occur across the life span, 

which include complex attention. Aspects of attention are captured by the FFMQ (e.g., Act with 

Awareness) and could therefore be affected by the aging process.  

In partial support of age differences in mindfulness, studies find older adults report higher 

dispositional mindfulness than younger adults (e.g., Hohaus & Spark, 2013), and this may 

disproportionately affect attention and emotion related facets (Boudreau et al., 2016). According 

to Geiger et al. (2016), this necessitates additional work on the assessment of mindfulness in 

older adult samples. Consequently, the validity of the FFMQ as a measure of different facets of 

mindfulness in later life is an important empirical question, particularly, given that the FFMQ is 

typically an outcome measure and/or predictor variable in intervention studies. Accordingly, the 



 33 

aim of Study 1 was to assess the factor structure of the FFMQ in older adults. To do this, we 

administered the FFMQ, and a measure of personality, via online survey software to older adults 

in the Tucson community and throughout North America. 

 

Hypothesis 

It is hypothesized that the five-factor structure will emerge using CFA in an older adult 

sample, which would be consistent with Baer and colleagues’ (2006; 2008) findings. We also 

hypothesized that we would find that only the Describe, Act with Awareness, Nonjudgment, and 

Nonreactivity contributed to the over-arching construct of mindfulness in this sample, which is 

also consistent with Baer and colleagues’ (2006) findings with nonmeditators. 

 

Method 

Participants 

Seven hundred and fifty-four individuals participated in this online study. Participants 

were excluded if they did not meet the following criteria: at least 65-years-old, native language is 

English, no neurological history (e.g., stroke, epilepsy, dementia), no significant psychiatric 

history (e.g., Bipolar disorder, Schizophrenia), and no history of significant meditation practice 

(e.g., more than one month of regular practice). Additionally, if they did not pass the validity 

checks on the questionnaires (see below), they were excluded from the sample.  Based on these 

criteria, 319 participants were excluded leaving a total sample of 435. Participants were either (a) 

local residents of Tucson and surrounding area (n = 125) or (b) individuals registered with 

Amazon Mechanical Turk (MTurk) (n = 310). For local participation, we collected data in two 

ways. First, we emailed individuals over the age of 65 who are part of various community and 
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university-affiliated organizations including the Senior Learning Project (SLP) database at the 

University of Arizona, Osher Lifelong Learning Institute (OLLI), Pima Council on Aging 

(PCOA), Voyager (independent living community), and La Posada (independent living 

community), who have previously agreed to be contacted about research participation. We 

included the link to the questionnaires (supported by Qualtrics) in the email. Second, we invited 

participants involved in other studies in the University of Arizona’s Aging and Cognition lab to 

fill out the questionnaires. 

For MTurk recruitment, MTurk users identify and choose tasks to complete from an 

online list of tasks without any contact from the experimenters. Although they are paid a nominal 

fee for their participation, Buhrmester and colleagues (2011) have shown that the overwhelming 

majority of MTurk users participate because they find the experience genuinely pleasurable and 

enjoy taking part in the various tasks online. Thus, most participants do not participate for the 

monetary compensation but are intrinsically motivated by the enjoyment they experience. 

Additionally, previous research demonstrates that MTurk increases sample diversity and speed of 

data collection compared to traditional data collection methods while maintaining statistically 

equivalent validity and reliability (Buhrmester, Kwang, & Gosling, 2011; c.f. Zhou & Fishbach, 

2016). As we were only interested in responses from a specific subset of MTurk users we set as 

many demographic limitations as possible to ensure the questionnaire was only available to our 

target population. However, we were only able to limit the questionnaire to individuals living in 

the United States or Canada. Thus, all other inclusion/exclusion criteria (e.g., 65+, English first 

language) needed to be assessed in the demographics questionnaire (see Appendix A). Table 1 

contains demographic information for both samples as well as the combined sample. The Tucson 

community sample was significantly older, t(433) = 16.5, p < .001, 95%, CI (7.3, 9.2), and, on 
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average, more educated, t(433) = 5.0, p < .001, 95% CI (.32, .74), than the MTurk sample but 

there were no group differences in sex, 2 (1, N = 435) = 4.23, p = .38, or familiarity with 

meditation, 2 (2, N = 435) = .73, p = .69. 

 

 

 

Materials 

 Five Facet Mindfulness Questionnaire  (FFMQ; Baer et al., 2006; Baer et al., 2008). 

The FFMQ consists of 39 items that use a 5-point response scale (1=never or very rarely true, 

5=very often or always true) to measure five latent factors comprising the higher-order construct 

of mindfulness:  

Total Sample        

(n=435)

Tucson Sample 

(n=125)

MTurk Sample 

(n=310)

Age 69.8 (6.0) 65-93 75.7 (6.4) 67.5 (3.8)

Education

    Elementry/some high school 1% 0% 2%

    High school diploma 13% 6% 15%

    Some college 26% 20% 29%

    College degree 35% 34% 36%

    Graduate degree 25% 40% 18%

    Average 3.7 (1.0) 1-5 4.1 (.9) 3.5 (1.0)

Sex (female) 57% 64% 55%

Familiarity with meditation

    never meditated 58% 57% 59%

    infrequent past meditation 28% 31% 27%

    frequent past meditation 14% 12% 14%

Table 1

Study 1 demographic information for Tucson, Mturk, and total sample: Mean (SD) range

Note: Education - 1 = elementry school or some high school, 2 = high school diploma , 3 = some 

college, 4 = college degree, 5 = graduate or professional school
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1. Describe: Labeling and describing internal experiences, such as thoughts and emotions, 

with words (e.g., “I’m good at finding words to describe my feelings.”). This scale has a 

minimum score of 8 and maximum score of 40. 

2. Observe: Paying attention to internal experiences (e.g., sensations, cognitions, emotions; 

“When I’m walking I deliberately notice the sensations of my body moving.”) and 

external experiences (e.g., sights, sounds, and smells; “I pay attention to sounds, such as 

clocks ticking, birds chirping, or cars passing.” This scale has a minimum score of 8 and 

maximum score of 40. 

3. Act with Awareness: Attending to the activities and behaviors that are occurring in the 

moment rather than acting on “autopilot” (i.e., acting without awareness to the present 

moment; “I rush through activities without being really attentive to them.” reverse-coded). 

This scale has a minimum score of 8 and maximum score of 40. 

4. Nonreactivity to inner experience: Allowing thoughts and feelings to occur without 

holding on to them or being overwhelmed by them (e.g., “When I have distressing 

thoughts or images, I’m able to just notice them without reacting.”). This scale has a 

minimum score of 7 and maximum score of 35. 

5. Nonjudgment of inner experience: Taking a nonevaluative approach towards thoughts and 

feelings (e.g., “I think some of my emotions are bad or inappropriate and I shouldn’t be 

feeling them.” reverse-coded). This scale has a minimum score of 8 and maximum score 

of 40. 

This scale was initially developed with undergraduate students (Baer et al., 2006) and 

was then validated in middle-aged population and a long-term meditator population (Baer et al., 

2008). 
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Ten Item Personality Inventory (TIPI; Gosling, Rentfrow, & Swann, 2003). The TIPI is 

a 10-item self-report inventory of personality characteristics loading onto the big five personality 

traits—neuroticism (emotional stability), openness to experience, extroversion, agreeableness, 

and conscientiousness. There are two questions per trait and each question is rated on a 1- 

(disagree strongly) to 7- (agree strongly) point scale. Higher scores indicate greater endorsement 

of the specific personality trait. As mindfulness (as measured by MAAS and CAMS-R) is 

significantly correlated with certain personality variables (r mean: Neuroticism, -.45; 

Extroversion, .12; Openness to Experience, .20; Agreeableness, .30; Conscientiousness, .32; 

[Giluk, 2016]), we used the TIPI to verify that the correlations with the factor structure we find 

are consistent with previous work and in the predicted direction. 

We created an electronic version of the FFMQ and TIPI on Qualtrics, an internet-based 

survey/questionnaire creator. To ensure a clean sample (i.e., native English speakers, at least 65 

years of age, no mental health/neurological history, no significant meditation history), a brief 

demographics questionnaire (see Appendix A) was administered prior to the questionnaires and 

any participants not meeting the criteria were excluded from the analysis. We also embedded 

three attention-check items (e.g., “I would like you to select ‘always true’ for this question”) in 

the questionnaire to validate the accuracy of the data being collected (i.e., no random responding, 

poor effort). Finally, for the MTurk users only, we included two questions at the end of the 

questionnaires that were designed to cross-check participant’s age and English proficiency; (1) 

asking for the year the participant started high school, and (2) asking for a brief description of 

his/her high school experience. As MTurk users were notified several times before taking the 

questionnaire that they needed to be 65+ and would not be paid if they did not meet this criterion, 

we were concerned that we might be creating incentive to lie about age and therefore would need 
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to cross validate their response. Incorrect responses on the attention check items or failure to pass 

the two cross-check questions resulted in exclusion from the final dataset.  

 

Procedure 

For local participants, a description of the task was (a) circulated via email or (b) 

incorporated into the pre-existing study in which they were involved. For MTurk participants, a 

public description of the study was posted on MTurk. Consent for participation was assumed if 

participants accessed the Qualtrics survey and completed all the questionnaires (data from 

partially completed questionnaires was not included in the final dataset). A subset of participants 

received both the TIPI and the FFMQ (Tucson Community, n = 100; MTurk, n = 164). 

Following participation, which lasted approximately 5-14 minutes, they were thanked for their 

participation and debriefed. Local Tucson participants were not paid but MTurk participants 

were paid $0.25 or $.50 (depending on whether they completed just the FFMQ or the FFMQ and 

TIPI). Based on previous research, this is a common rate of payment for the amount of time 

(Buhrmester et al., 2011).  

 

Data Analysis  

There were no missing data to impute as we used the “forced response” setting in 

Qualtrics so that participants were unable to skip questions. For the CFA, we used the maximum 

likelihood estimation method because of its robust performance in a variety of situations (Hu, 

Bentler, & Kano, 1992).  

Consistent with Baer et al. (2008), we created parcels based on the sequence of items as 

they appeared in the scale (first item to Parcel 1, next item to Parcel 2, etc.). Each parcel’s items 
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were then averaged, resulting in three parcels per factor (two or three items each) for a total of 15 

parcels. We also used the same fit measures for the CFA model, using comparative fit index 

(CFI; Bentler, 1990), Tucker-Lewis Index (TLI; Tucker & Lewis, 1973), the root mean square 

error of approximation (RMSEA; Marsh, Balla, & Hau, 1996), and the maximum likelihood 

(ML)-based standardized root mean square residual (SRMR; Hu & Bentler, 1999). In CFA, fit 

indices indicate the extent to which the covariances among the items are accounted for by the 

hypothesized factor model. By rule of thumb, CFI and TLI values greater than .90 are thought to 

indicate good fit between a model and the data; for the RMSEA, a value of .05 is thought to 

indicate close fit, .08 a fair fit, and .10 a marginal fit (Browne & Cudeck, 1993); and for SRMR 

values .08 or less indicate good fit (Hu & Bentler, 1999). Although we report the chi-square 

statistic, it is generally no longer used as a measure of fit because of its sensitivity to large 

samples. We report it however, to keep analyses consistent with Baer et al., and to enable 

comparisons between alternative factor models, if necessary. Finally, we assessed internal 

consistency of the factors (alpha coefficients) and ran correlations between the facets identified 

in the CFA with the TIPI to validate the structure against a known measure. 

 

Results 

First we tested a five-factor model in which the five factors were allowed to intercorrelate 

(Figure 1). This model fit the data well (2 [80] = 170.87, p <.001; CFI = .977; TLI = .970; 

RMSEA = .051 [CI: .040-.062]; SRMR = .035), suggesting the five-factor model holds in an 

older adult population.  
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Figure 1. Simple five-factor model of mindfulness 

 

Alpha coefficients of the five factors were adequate to good (Observe = .77, Describe 

= .89, Act with Awareness = .92, Nonjudgment = .91, and Nonreactivity = .83) suggesting good 

internal consistency. Compared to Baer and colleagues (2008), our sample’s mean scores (Table 

2) are higher than the student and community middle-aged adult samples, lower than the 

meditator sample, and comparable to the highly educated, middle-aged adult sample.  

 

P1 P2 P3 P1 P2 P3 P1 P2 P3 P1 P2 P3 P1 P2 P3 

.79 .71 .68 .83 .87 .86 .87 .91 .90 .83 .93 .86 .77 .77 .82 

ε ε ε ε ε ε ε ε ε ε ε ε ε ε ε 

.48 .52 .63 .29 

.19 .29 

.04 .45 

.50 

.44 
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Non-

judgment 

Non-

reactivity 

c2 [80] = 170.87, p < .01 

CFI = .977 

TLI = .970 

RMSEA = .051 (CI = .040 - .062) 

SRMR = .035  
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Similarly, correlations among factors in our sample were stronger than in younger adults (Baer et 

al., 2006) but weaker than in meditators (Baer et al., 2008; Table 3). 

 

 

 

Next we tested whether these five factors are indicators of an overarching factor of 

mindfulness (i.e., second-order factor; Figure 2). This model indicated a loss of fit (2 [85] = 

292.94, p <.001; CFI = .948; TLI = .936; RMSEA = .075 [CI = .066-.084]; SRMR = .084), 

which was verified with a significant Chi-square difference test, 2 (5, N = 435) = 122.07, p 

< .01. Factor loadings for all subscales (Observe, Describe, Act with Awareness, Nonjudgment, 

Total Sample        

(n=435)

Tucson Sample 

(n=125)

MTurk Sample 

(n=310)

FFMQ Observe 27.34 (5.05) 9-40 28.1 (5.25) 27.0 (5.0)

FFMQ Describe 28.71 (5.77) 12-40 30.2 (5.18) 28.1 (5.9)

FFMQ Act with Awareness 28.62 (6.41) 8-40 29.0 (5.8) 28.5 (6.7)

FFMQ Nonjudment 29.39 (6.75) 8-40 32.1 (5.6) 28.3 (6.9)

FFMQ Nonreactivity 23.27 (4.70) 7-35 25.0 (4.5) 22.6 (4.6)

Note: FFMQ = Five Facet Mindfulness Questionnaire

Table 2

Study 1 FFMQ facet scores for Tucson, Mturk, and total sample: Mean (SD) range

FFMQ Facet Describe
Act with 

Awareness
Nonjudgment Nonreactivity

Observe 0.37** 0.15* 0.03 0.40**

Describe 0.47** 0.39** 0.39**

Act with Awareness 0.58** 0.26**

Nonjudgment 0.25**

Table 3

Note: FFMQ = Five Facet Mindfulness Questionnaire    * = p < .01, ** = p < .001

Study 1 correlations between the FFMQ subscales (N = 435)
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and Nonreactivity) were significant at p < .001; however Observe demonstrated the lowest 

loading and it was not correlated with the Nonjudgment factor.  

Figure 2. Second-order five-factor model of mindfulness 

 

Given that Baer and colleagues did not find that the Observe factor contributed to the 

over-arching factor of mindfulness and that we found the Observe factor behaved somewhat 

inconsistently in our own sample, we examined a four-factor, second-order factor model that 

excluded the Observe factor (Figure 3). This model (2 [50] = 132.81, p <.001; CFI = .977; TLI 

= .969; RMSEA = .062 [CI = .049, .075]; SRMR = .053) indicated generally good fit but there  

was a slight loss of fit compared to the non-second-order model (Figure 4: 2 [48] = 107.07, p 
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<.001; CFI = .983; TLI = .977; RMSEA = .053 [CI = .040, .067]; SRMR = .034). This loss of fit 

was confirmed with a significant Chi-square difference test, 2 (2, N = 435) = 25.74, p < .01. 

Similar to the 5-factor model, factor loadings in the 4 factor model for all subscales (Describe, 

Act with Awareness, Nonjudgment, and Nonreactivity) were significant at p < .001, although the 

Nonreactivity factor dropped in its loading compared to the second-order, 5-factor model.  

Figure 3. Second-order four-factor model of mindfulness 
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Figure 4. Simple four-factor model of mindfulness 

 

Consistent with Baer et al. (2008) we examined whether the five factors overlapped by 

running a separate regression analysis for each factor in which the other four factors were 

entered as predictors. The obtained value for adjusted R2 represents the variance in each factor 

accounted for by its associations with the other four factors. These values ranged from 0.24 - 

0.41 suggesting that though they are intercorrelated, they represent unique constructs, as a 

substantial portion of the variance in each facet is distinct from the other four. 

Finally, correlations between the five factors and the personality subscales of the TIPI 

were consistent with prior literature. Extraversion was the least likely to correlate with the 
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factors while Emotional Stability (neuroticism) was the most strongly correlated with the factors, 

overall. All correlations were in the predicted direction and only correlations between 

Extraversion and (a) Act with Awareness, (b) Nonjudgment, and (c) Nonreactivity, were not 

significant. These correlations are presented in Table 4.  

 

 

 

Discussion 

 This study addressed an important question about the construct validity of the FFMQ in 

nonmeditating older adults by examining the FFMQ factor structure in this population using 

CFA. Consistent with Baer et al. (2006; 2008), the same five factors of the FFMQ emerged in 

this population. However, somewhat diverging from Baer and colleagues, we did not find as 

robust evidence of an over-arching mindfulness factor in this population with either a four- or 

five-factor model. Regression analysis showed that the five factors, though intercorrelated, are 

distinct and represent unique constructs. Additionally, we found the expected associations 

between FFMQ facets and personality traits such that Extraversion was mostly uncorrelated with 

the FFMQ facets and Emotional Stability (neuroticism) was most strongly correlated with the 

FFMQ facets.  

TIPI            

Extraversion

TIPI Openess to 

Experience

TIPI 

Agreeableness

TIPI 

Conscientiousness

TIPI Emotional 

Stability

FFMQ Observe 0.23** 0.38** 0.23** 0.24** 0.28**

FFMQ Describe 0.28** 0.44** 0.30** 0.37** 0.36**

FFMQ Act with Awareness 0.11 0.22** 0.39** 0.50** 0.51**

FFMQ Nonjudgment 0.05 0.22** 0.32** 0.32** 0.50**

FFMQ Nonreactivity 0.08 0.19* 0.21* 0.29** 0.44**

Table 4

Study 1 Correlations between the FFMQ and TIPI subscales (N = 264)

Note: FFMQ = Five Facet Mindfulness Questionnaire; TIPI = Ten Item Personality Inventory  * = p < .01, ** = p < .001
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Results of this study suggest that five facets of the FFMQ can be used as a measures of 

mindfulness in a nonmeditating older adult sample. We found that including the second-order 

factor resulted in a significant loss of fit in both a five- and four- factor model, suggesting we 

had less definitive evidence for the over-arching construct of mindfulness than Baer and 

colleagues (2006; 2008). However, all factors did significantly load onto the construct in the 

five- and four- factor models and the fit statistics for the second-order CFAs were still generally 

acceptable to good. Of particular concern is the Observe facet. Though unlike Baer and 

colleagues (2006), we found the Observe factor did significantly load onto the over-arching 

mindfulness factor, it was a relatively small loading compared to the other scales and it was not 

correlated with Nonjudgment. This suggests that the Observe facet captures something unique 

and less related to the general construct of mindfulness, which would be consistent with Baer and 

colleagues (2006; 2008) and others’ work suggesting that the meaning of the Observe facet 

changes along the continuum of meditation experience.  

In meditators the Observe facet may more closely resemble unbiased observation of 

internal and external experience but in nonmeditators, this facet may represent maladaptive 

vigilance to physical sensation and rumination (e.g., Bravo, Booth, & Pearson, 2015). Meditation 

encourages the practitioner to fully attend to and be aware of all aspects of an experience – 

positive, neutral, and/or negative – which might help them to flexibly apply their focus rather 

than rigidly fixate on negative or threatening aspects of an experience, therefore reducing 

rumination and other maladaptive behaviors (e.g., avoidance). Nonmeditators by contrast, do not 

practice nonbiased attention and therefore those who are predisposed towards attending to 

internal states might be more likely to ruminate and experience subsequent psychological distress. 

Accordingly, some have argued that the interaction between the Observe and Nonjudgment 
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facets is important to consider when examining mindfulness, particularly in nonmeditators 

(Eisenlohr-Moul et al., 2012; Pearson, Lawless, Brown, & Bravo, 2015). That is, it is the 

combination of attending to internal and external experiences (Observe) in a nonbiased and 

accepting way (Nonjudgment) that more closely represents mindfulness tendencies – and is more 

meaningful for predicting psychological outcomes – compared to the Observe alone. This is 

interesting given our finding that in our older adult, nonmeditation sample, Observe and 

Nonjudgment were not correlated. 

Comparing our data to Baer et al. (2008) we note some important and potentially 

interesting patterns with respect to the FFMQ’s association with education and age. Examining 

the numerical differences between Baer and colleagues’ highly-educated, middle-aged adult 

sample and their community middle-aged adults with less education, shows the latter group 

reported lower mindfulness across all five facets. This suggests a potential impact of education 

and perhaps socioeconomic status on self-reported trait mindfulness. Indeed, when all four of 

Baer and colleagues’ samples were combined, they found that after controlling for age and 

familiarity with meditation, education was positively correlated with all facets of the FFMQ. We 

ran exploratory post-hoc Pearson correlations between education and facets of the FFMQ and 

found that within our older adult sample, education was modestly, positively correlated with 

Nonreactivity, r = .14, p = .003, 95% CI (.05, .23). Interestingly, despite our sample being 

educationally more similar to Baer et al.’s community sample (i.e., lower education), our sample 

looked more similar to their highly-educated group with respect to responses on the FFMQ. 

Although Baer and colleagues did not find correlations between age and facets of the FFMQ 

except for Act with Awareness (after controlling for education and familiarity with meditation), 

using exploratory post-hoc Pearson correlations we found that age was modestly positively 



 48 

correlated with Nonjudgment, r = .14, p = .003, 95% CI (.05, .23), and Nonreactivity, r = .19, p 

< .001, 95% CI (.10, .28). Thus, demographic findings in Baer and colleagues’ samples and our 

current sample suggest that education and age matter when measuring mindfulness as they are 

associated with higher levels of self-reported mindfulness, particularly in emotion-related facets.  

 Given the possible importance of education in assessing mindfulness, this study had some 

limitations that need to be considered when interpreting the data. Our sample was relatively well 

educated for a sample of older adults. Eighty-six percent had at least some college education, and 

anecdotally, possessed relatively high socioeconomic status (SES), at least for the Tucson 

community sample. Furthermore, the Tucson community sample was 100% White. This sample, 

therefore, does not represent the diversity of the population of older adults in the United States. 

Given that we suggest education is an important factor to consider when measuring mindfulness, 

and that education is highly correlated with SES, it would be important to replicate these findings 

in a sample of older adults that is more representative of the population.   

Another potential limitation is the use of MTurk to collect the majority of our data. 

Paolacci and Chandler (2014) suggest that although MTurk is a large and diverse database of 

potential research participants, there are likely systematic biases in the individuals who choose to 

complete ‘HITs’ (e.g., surveys and questionnaires) on MTurk for a nominal fee (also see Zhou & 

Fishbach, 2016). At the very least it selects for individuals who have access to a personal 

computer (possibly associated with SES) and Paolacci, Chandler, and Ipeirotis (2010) showed 

MTurk users, tend to be younger, better educated, less religious, and more liberal. In accordance 

with Paolacci and Chandler’s suggestion to refrain from relying solely on MTurk users for data, 

we attempted to mitigate the systematic bias in MTurk users by collecting data from the greater 
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Tucson community as well. However, as we have already stated, this population is also not 

optimally representative of the greater population.  

Collecting data with MTurk also raises issues around the accuracy and quality of the data 

collected. A substantial portion of our MTurk data was excluded from analyses because of 

attrition (21%) or the participant failed demographic and effort checks, suggesting there is 

incentive for participants to lie and/or complete HITs with low attention and effort (e.g., for 

monetary gain). This creates high potential for inaccurate and poor quality data if not properly 

and carefully monitored. We attempted to ensure the quality of our data by restricting access to 

MTurk users living in Canada and the United States, giving multiple attention and effort checks 

throughout the questionnaire (e.g., “I would like you to select ‘always true’ for this question.”), 

asking for a three sentence description of their high school experience to assess English language 

proficiency, and asking for the year they started high school at the end of the survey to verify age. 

We asked about the start of high school because we deemed this question to be less obviously 

tied to a question about age. Thus, if the participant lied about their age at the beginning of the 

questionnaire, they might fail this check at the end of the questionnaire. Furthermore, we ask this 

question at the very end of the questionnaire to reduce the likelihood that the salience of the age 

requirement would impact their response. Despite these multiple checks to validate the accuracy 

of the data, it is still possible that we included some participants who lied about their age or who 

completed the questionnaires with low attention and effort. However, taking these limitations 

into consideration, this study provides support for the construct validity of the FFMQ in an older 

adult population and supports the use of this assessment tool for measuring mindfulness in this 

population.  
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3. STUDY 2: DISPOSITIONAL MINDFULNESS IN A POPULATION OF HEALTHY, 

NON-MEDITATING OLDER ADULTS: COGNITIVE, EMOTIONAL, AND 

FUNCTIONAL ASSOCIATIONS 

 

Introduction  

In Study 2 we were interested in examining dispositional mindfulness in older adults, 

using the FFMQ (validated Study 1). Relatively few studies have focused on this population; 

however, older adults may represent an important group for dispositional mindfulness studies 

given that this population tends to focus attention on the present and prioritize emotion-related 

goals over other types of goals (i.e., aspects of mindfulness). We were also interested in 

examining the specificity of the proposed facets of the FFMQ in differentially predicting aspects 

of cognitive and emotional functioning. Demonstrating that the facets are at least partially 

dissociable and unique predictors of theoretically consistent behaviors would enhance our 

understanding of dispositional mindfulness, especially as a multifaceted construct. Finally, 

another aim of this study was to address the call in the field for higher methodological rigor by 

emphasizing the use of objective measures to assess mindfulness, cognition, and emotion (e.g., 

Davidson & Kaszniak, 2015). Thus, in this study we relied heavily on behavioral measures of 

cognitive and emotional functioning and employed a novel behavioral measure of mindfulness 

(i.e., breath counting; Levinsen et al., 2014). 

 

Cognitive and Emotional Associations of Trait Mindfulness 

Studies examining attention and executive functions, including inhibition, shifting, and 

updating, typically find long-term meditators outperform non- and novice-meditators (e.g., Chan 

& Woollacott, 2007; Moore & Malinowski, 2009; Pagnoni & Cerkic, 2007; Valentine & Sweet, 

1999; van den Hurk, Giommi, Gielen, Speckens, & Barendregt, 2010) and mind-wandering is 
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less frequent (Cheyne, Soloman, Carriere, & Smilek, 2009; Mrazek, Smallwood, & Schooler, 

2012). Similarly, studies of dispositional mindfulness, find robust effects for attention, inhibition, 

and updating and monitoring (e.g., Kaiser, Andrews-Hanna, Metcalf, & Dimidjian, 2015; 

Quaglia, Goodman, et al., 2016; Riggs, Black, & Ritt-Olson, 2015). These studies suggest that 

mindfulness has a specific effect on attention and executive functions, rather than a general 

effect on all aspects of cognition (i.e., nonspecific cognitive enhancement). Better attention and 

executive functions are also proposed to underlie the improvement in emotion regulation found 

in individuals with higher trait mindfulness. 

Mindfulness may impact early emotion regulation, at the level of initial processing. 

Evidence suggests that compared to low-mindfulness individuals, high-mindfulness individuals 

become aware of emotional stimuli more quickly and are more accurate in making early valence 

discriminations (e.g., Brown, Goodman, & Inzlict, 2013; Quaglia, Goodman, et al., 2016). This 

is hypothesized to result, at least in part, from heightened attentional abilities, which enhance 

awareness and processing of moment-to-moment experience, particularly for emotional 

information. Although many studies show that self-reported arousal and valence for emotional 

stimuli do not differ between high and low mindfulness groups (e.g., Nielsen & Kaszniak, 2006), 

biological measures have found that high mindfulness individuals show attenuated neural 

responses to high arousal information (Brown et al., 2013). Nielson and Kaszniak (2006) also 

demonstrated that emotional clarity (the ability to accurately discriminate and label internal 

affective states) might impact the association between stimulus and neural response. They found 

that meditators who reported higher emotional clarity showed lower physiological arousal and 

improved valence discrimination when the emotional information was masked (i.e., ambiguous), 

compared to meditators reporting low emotional clarity. Early detection and clarity of affective 
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experience may also be associated with subsequent attenuation of delayed emotional reactivity, 

particularly for negative emotions. Using the Emotional Interference task (Buodo, Sarlo, & 

Palomba, 2002), Ortner, Kilner, and Zelazo (2007) demonstrated that although negative 

emotional stimuli interfere with immediate processing, individuals high in mindfulness showed 

less interference at a delay, while those low in mindfulness demonstrated emotional interference 

at this time point as well. This suggests that mindfulness facilitates disengagement with affective 

experience and reduces prolonged emotional reactivity and elaboration that otherwise interferes 

with efficient cognitive processing and potentially contributes to emotional distress.  

These studies suggest that trait mindfulness, typically measured by the MAAS or total 

FFMQ score (i.e., single score), is associated with both cognitive and emotional advantages. 

However, certain individual facets of mindfulness may be more likely than others to predict 

particular types of behavior, and as others have argued, using a sum total score or a unifaceted 

measure may obscure these important distinctions. Thus, what may be missing in these studies is 

an investigation of which facets of mindfulness predict performance on these cognitive and 

emotional measures. For example, the Observe subscale of the FFMQ appears to be most 

sensitive to meditation practice (e.g., Quaglia, Braun, et al., 2016) and Nonjudgment appears to 

be an important predictor of emotional distress (Petrocchi & Ottaviani, 2016). Few studies to 

date have attempted to separate the different facets of mindfulness and examine them as 

predictors of specific cognitive and emotional outcomes to demonstrate that mindfulness is truly 

multifaceted. 

 

Measuring Dispositional Mindfulness  
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Dispositional mindfulness reflects an individual’s naturally occurring tendency to remain 

present-focused and accepting of experience as it unfolds. Some researchers have questioned 

whether or not dispositional mindfulness might simply reflect variability in basic personality 

traits (e.g., the tendency to be emotionally stable and/or self-controlled) and whether or not it can 

be reliably differentiated from personality structure. However, studies suggest that although 

correlated, dispositional mindfulness is a measurably unique construct distinct from various 

established personality (i.e., neuroticism, openness to experience, extraversion, 

conscientiousness, and agreeableness). In a meta-analysis, Giluk (2009) found that dispositional 

mindfulness was most strongly negatively correlated with neuroticism (r= -.45) and trait-level 

negative affect (r= -.39) and most strongly positively correlated with conscientiousness (r= .32) 

and trait-level positive affect (r= .34). These correlations are in the predicted direction, 

suggesting validity of mindfulness measures, but their moderate strengths suggest dispositional 

mindfulness is not synonymous with these personality traits. Thus, it does not appear that our 

current conceptualization of mindfulness is simply part of Big Five Personality traits. However, 

dispositional mindfulness does appear to be at least somewhat distinct from meditation-

cultivated mindfulness. 

 The most noticeable and consistent way that dispositional mindfulness appears different 

from meditation-cultivated mindfulness is in the tendency to notice both internal and external 

states (i.e., ‘Observe’). As results from Study 1 as well as numerous previous studies suggest, the 

Observe aspect of mindfulness, often measured with the FFMQ Observe subscale, does not map 

onto the overall construct of mindfulness very well in a nonmeditating sample (Baer et al., 2006; 

2008). The Observe facet is often associated with negative psychological outcomes (e.g., 

rumination, anxiety; Bravo et al., 2015; Eisenlohr-Moul et al., 2012; Pearson et al., 2015) and it 



 54 

is not uncommon for this to be the subscale showing the highest increases after mindfulness-

based interventions (for review see Quaglia, Braun, et al., 2016). This suggests that this facet 

may differentiate between dispositional and meditation-cultivated mindfulness. 

Although dispositional mindfulness may differ in some ways from meditation-cultivated 

mindfulness (see Rau & Williams, 2015), it may also come with some unique measurement 

benefits. Dispositional mindfulness is relatively stable without intervention (Brown & Ryan, 

2003), making it a reasonably reliable measure. In contrast, measuring mindfulness and its 

correlates in meditators can raise some challenges for interpretation. Specifically, there are issues 

of variability in type and quality of the meditation practice, the length of time the person has 

practiced, motivations for meditating, and self-selection biases that are present for individuals 

who choose to meditate (especially long-term). Despite the clear importance of studying 

mindfulness in novice to expert meditators, measuring dispositional mindfulness in non-

meditators reduces meditation-specific variability and confounds. Older adults may be a 

particularly interesting population in which to study dispositional mindfulness given that later 

life is associated with more present-focus and less future-focused orientation and better emotion 

regulation (i.e., aspects of mindfulness). 

 

Dispositional Mindfulness and Older Adults 

Studies of dispositional mindfulness in older adults are few, and while the literature is 

relatively consistent in the domain of self-reported well-being, it is mixed (at best) with respect 

to cognition. Within the realm of emotion and well-being, mindfulness as measured by MAAS, 

and occasionally FFMQ, is associated with the perception of lower stress and distress (de Frias & 

Whyne, 2015; Prakash, Hussain, & Schirda., 2015), better emotion regulation (Prakash et al., 
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2015), and greater well-being (Fiocco & Mallya, 2015). Dispositional mindfulness may also 

moderate associations between stress and mental health (de Frias & Whyne, 2015), such that 

higher mindfulness weakens the strength of the association between stress and poorer mental 

health. It may also partially mediate the well-documented association between age and negative 

affect (e.g., Carstensen & Mikels, 2005), such that those who are older and higher in mindfulness 

report less negative affect than those who are lower in mindfulness (Raes, Bruyneel, Loeys, 

Moerkerke, & De Raedt, 2015). This provides preliminary evidence that dispositional 

mindfulness may be a mechanism of the positivity bias in aging--the tendency for older adults to 

attend to, process, and remember disproportionally more positive than negative information 

(Carstensen et al., 1999).  

The few studies examining cognitive functioning are mixed. While Fiocco and Mallya 

(2015) showed that dispositional mindfulness is positively associated with shifting, Prakash and 

colleagues (2012) found no associations with shifting or with any other executive functions 

including inhibition and updating. In the domain of memory, de Frias (2014) found that self-

reported use of memory strategies and compensatory aids was inversely associated with 

mindfulness, which she suggested reflects better memory functioning for those with higher levels 

of dispositional mindfulness. However, Fiocco and Mallya (2015) found no association between 

self-reported mindfulness and memory using a verbal memory task (i.e., CVLT-II).  

Preliminary studies of mind-wandering, the antithesis of mindfulness, show that older 

adults engage in less mind wandering than younger adults but that this is not necessarily 

associated with self-reported mindfulness. Frank, Nara, Zavagnin, Touron, and Kane (2015) 

found older adults report less task-unrelated mind-wandering than younger adults but this did not 

correlate with predicted subscales of FFMQ (task-unrelated mind-wandering did correlate with 
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the Describe subscale, however). Interestingly, task-related mind-wandering was higher in older 

adults and this was positively correlated with the Observe subscale of the FFMQ. This may 

reflect the subscale’s focus on internal experience (e.g., thoughts) and possibly its association 

with rumination in non-meditators (Baer et al., 2008). Importantly, this study showed that 

specific FFMQ facets uniquely predicted cognitive functioning, suggesting that there are 

meaningful differences among the subscales that contribute to a better understanding of the 

construct of mindfulness. 

 

Current Study  

We sought to examine the construct of dispositional mindfulness in an older adult 

population using objective measures of mindfulness, cognition, and emotion. Further, we were 

interested in examining whether the facets of mindfulness, identified in Study 1, are unique 

predictors of behavior (e.g., Rau & Williams, 2015) as would be expected from a multifaceted 

theory of mindfulness. Although this is important for understanding mindfulness in this specific 

population, it would also provide valuable conceptual information to the field of mindfulness 

research more generally. 

Participants completed a number of tasks tapping attention, executive functions, and 

emotion regulation as well as self-report questionnaires of everyday cognitive errors. We then 

used the facets of the FFMQ to predict performance on these tasks and responses on these 

questionnaires. Further, to assess the predictive accuracy of self-reported versus objectively-

measured mindfulness, all participants completed the breath counting task (Levinson et al., 2014), 

a behaviorally-based measure of mindfulness. With these two methods we are able to compare 

the accuracy of self-report versus behavioral mindfulness for predicting cognitive functioning. 
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The comparison of these two methods of measuring mindfulness is an important empirical 

investigation as some researchers question the accuracy of self-reported mindfulness in 

meditation-naïve and novice meditators due to inexperience and demand characteristics, such as 

impression management (Davison & Kaszniak, 2016; Varela & Shear, 1999). 

 

Hypotheses 

1. Self-reported versus behaviorally-measured mindfulness. According to Baer and 

colleagues (2006; 2008) the Act with Awareness and Observe facets of the FFMQ 

capture an individual’s ability to stay focused on the present experience and attend to 

internal experiences (e.g., sensations, cognitions, emotions), respectively. As accuracy on 

the Breath Counting task would appear to depend on one’s ability to attend to the 

physical sensation of the breath and stay focused on the current task, minimizing mind-

wandering, we make the following prediction: 

a. FFMQ Act with Awareness and Observe will be more strongly correlated with 

performance on the Breath Counting task than any of the other FFMQ facets. 

 

Given concern about the accuracy of self-reported mindfulness in meditation-naïve 

individuals, we also make the following, general prediction: 

b. Breath counting accuracy will be a better predictor of cognitive performance (see 

below) than self-reported Act with Awareness. 

 

2. Cognition. The Act with Awareness facet of the FFMQ and the Breath Counting task 

reflect one’s ability to attend to the activities and behaviors that are occurring in the 
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present moment, rather than acting on “autopilot” or letting the mind wander. Thus, 

compared to other facets of the FFMQ, Act with Awareness and the Breath Counting task 

are the most closely connected to the attentional abilities and executive functions (e.g., 

inhibition, updating) necessary for maintaining focus and task-relevant goals. We expect 

higher scores on Act with Awareness and Breath Counting to correspond to better 

performance on these types of tasks. Specifically, we expect that:    

a. FFMQ Act with Awareness will predict performance on cognitive tasks of 

updating (Keep Track Task), inhibition (Simon Task), and attention (Attentional 

Blink task) better than any of the other FFMQ facets.  

b. Breath Counting will predict cognitive tasks of updating, inhibition, and attention 

more strongly than Act with Awareness. 

c. FFMQ Act with Awareness and breath counting accuracy will not significantly 

predict verbal intelligence (as measured by WAIS-IV Similarities), demonstrating 

discriminant validity of the construct of mindfulness. 

 

3. Emotion. We expect that the facets of the FFMQ that are more strongly related to 

emotional regulation, Nonreactivity and Nonjudgment, will predict performance on 

objective measures of emotional processing better than the other FFMQ facets. 

Specifically, we expect that: 

a. The FFMQ’s Nonreactivity and Nonjudgment facets will predict emotional 

picture recall. Specifically, individuals who score higher on these facets will 

recall more positive and fewer negative emotional pictures. 
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b. The FFMQ’s Nonreactivity and Nonjudgment facets will predict performance on 

an Emotion Interference Task, such that individuals with higher Nonreactivity and 

Nonjudgment will demonstrate reduced interference from emotionally arousing 

stimuli. 

 

4. Daily Functioning. Finally, as not Acting with Awareness and poor breath counting 

accuracy appear to reflect the degree to which an individual has a tendency to act 

inattentively and without awareness, we expect these two measures to predict self-

reported errors, absentmindedness, and forgetfulness in daily life (e.g., heading to work 

when you meant to go to the doctor’s, reading without retaining the information, 

beginning one task then becoming distracted and forgetting to finish the task). Thus, we 

expect: 

a. Act with Awareness on the FFMQ will negatively predict cognitive and memory 

failures in everyday life (e.g., absent minded slips, forgetfulness), such that lower 

Act with Awareness scores will correspond to higher frequencies of everyday 

memory and attention errors. 

b. Breath counting accuracy will negatively predict cognitive and memory failures in 

everyday life more strongly than will self-reported mindfulness. 

 

Method 

Participants 

 Seventy-three older adults (65+ years old) were recruited from our research database (i.e., 

the Senior Learning Project [SLP]) and greater Tucson community. Exclusion criteria included 
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a) neurological disorder or injury, b) head injury with loss of consciousness, c) history of drug 

abuse, d) significant psychiatric history, e) current depression and/or depressive symptomatology, 

and (f) current, regular meditation practice (past, irregular practice was allowed). Eight 

participants withdrew from the study prior to consenting (did not have the time, n=6; decided it 

would not be enjoyable, n=1; research assistant error in recruitment, n=1) and we could not use 

the data from five participants (suspected Alzheimer’s disease, n=1; cognitive impairment, n=1; 

fell asleep during tests on multiple occasions, n=1; significant depressive symptoms [≥16 on the 

CES-D; Radloff, 1977], n=2). Thus, the final sample consisted of 60 participants (for 

demographic information, see Table 5). As the sample was comprised of individuals who were 

very familiar with the testing environment (SLP participants; n=35) and who were completely 

unfamiliar with the testing environment (community participants; n=25) we ran independent t-

tests to compare the groups on demographic variables and all predictor and outcome variables. 

The community sample was statistically younger than the SLP sample, t(58) = 4.35, p <.001, and 

had lower scores on FFMQ Nonjudgment, t(58) = 2.32, p = .02 and Nonreactivity, t(58) = 2.48, p 

= .02, subscales. There were no other statistically significant differences between groups on any 

other demographic (Table 5), predictor, or outcome variables.  
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Materials 

 The following measures of mindfulness, cognition, and emotion were administered.  

 

Mindfulness 

Breath Counting task (Levinson, Stoll, Kindy, Merry, & Davidson, 2014). This 

task is used as an objective, behavioral measure of mindfulness that has shown good 

convergent and divergent validity. Unlike self-report questionnaires, this behavioral 

measure is not susceptible to impression management and other such demand 

characteristics. Instead, participants must demonstrate the target behavior and the 

measure of interest is accuracy in counting the breaths.  

Total Sample        

(n=60)

SLP Sample           

(n=35)

Coummunity Sample 

(n=25)

Age 75.7 (5.8) 65-90 78.1 (5.1) 72.6 (5.2)

Education (years) 16.6 (2.4) 12-22 16.4 (2.5) 16.8 (2.2)

Sex (female) 65% 69% 60%

Race (White) 100% 100% 100%

Marital Status

    Single 13% 10% 18%

    Married 56% 58% 54%

    Widowed 18% 7% 18%

    Divorced 13% 15% 10%

Familiarity with meditation

    never meditated 70% 60% 84%

    infrequent past 20% 29% 8%

    frequent past 10% 11% 8%

PANAS-positive 35.0 (8.2) 13-50 35.1 (8.3) 35.0 (8.3)

PANAS-negative 11.2 (2.2) 10-20 11.4 (2.6) 10.9 (1.4)

MMSE 29.2 (1.0) 27-30 29.3 (1.0) 29.0 (0.9)

Table 5

Study 2 participant demographics: Mean (SD) range
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Participants wear a respiration monitor while counting their breaths (on the 

exhale) for 15 minutes. This is an activity similar to many meditation practices that 

encourage awareness of and focus on the breath to cultivate mindfulness. Participants 

begin at one and count up to nine before starting over again at one. For breaths one 

through eight they press a button in their right hand but on the ninth breath, they press a 

button in their left hand. If at any time they lose track, they press both buttons 

simultaneously and begin counting again at one. Higher counting accuracy reflects ability 

to maintain attention on the task while simultaneously preventing mind-wandering. 

Five Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006; 2008). The 

FFMQ consists of 39 questions that measure five facets of the construct of mindfulness 

(see Study 1 for description and validation in an older adult population). Higher scores 

indicate greater endorsement of mindful tendencies in each of the five facets. We 

validated the five-facet structure in a non-meditating, older adults sample in Study 1, 

which suggested five facets exist although only four facets – Describe, Act with 

Awareness, Nonjudgment, and Nonreactivity – contribute to the overarching construct of 

mindfulness. Thus, we do not use total FFMQ score for any of the analyses. 

 

Cognition 

Keep Track task (Miyake et al., 2000). A measure of updating and monitoring, 

this task requires participants to remember the last item from a list of serially-presented 

words that belong to a predetermined category (i.e., furniture, fruits, sports, distances, 

metals, and relatives). Participants write down responses before moving on to the next 

trial. There are 14 trials in total, including one example and one practice trial. Participants 
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are required to keep track of the last item presented in a certain category and every three 

trials, another category is added. Participants start with keeping track of one category’s 

items and after three trials with one category they are required to keep track of two 

category’s items. This continues until they are keeping track of four categories resulting 

in 30 total words recalled. The total number of words recalled correctly is the dependent 

variable.  

Simon Task (Miyake, Friedman, Emerson, Witzki, & Howerter, 2000). This task 

is a measure of inhibition or inhibitory control (i.e., the inhibition or suppression of a 

dominant response in favor of a non-dominant response). A white arrow is presented on 

the left, middle, or right, of a black screen and participants respond with a left-side or 

right-side response key, to the direction the arrow is pointing (left or right). Each of the 

120 trials is (a) congruent (arrow direction, location, and response key match), (b) neutral 

(arrow presented in the middle of the screen), or (c) incongruent (arrow direction and 

location do not match). For example, a left-facing arrow on the left side of the screen is a 

congruent trial and a right-facing arrow on the left side of the screen is an incongruent 

trial. Thus, there are 20 trials of each combination of arrow direction and location. The 

dependent variable is the difference in reaction time between congruent and incongruent 

trials, the latter of which takes more inhibitory control. As a measure of inhibition, this 

task is similar to the Stroop, a task that has been used in previous studies of mindfulness 

to show that higher trait mindfulness is associated with better inhibitory control (Gallant, 

2016). 

Attentional Blink paradigm (Raymond, Shapiro, & Arnell, 1992). This 

paradigm is a measure of temporal characteristics of attention. It is adapted from previous 
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work by van Vugt and Slagter (2014) and van Leeuwen, Müller, and Melloni, (2009) who 

used the task to study attentional processes in meditation. Participants are shown a series 

of rapidly presented strings of 13-17 letters and embedded within the strings are two 

digits (named “T1” and “T2”). All letters (excluding A, B, E, I, O, Q, S, U) and two-to-

be-reported digits (between 2 and 9) are randomly selected and presented for 50ms 

followed by a 34-ms blank screen. Presentation of T2 occurs at a distance of 2 (202ms), 4 

(370ms), or 8 (706ms) items from T1, with 45 trials of each, at either the 3rd, 4th, or 5th 

item position, counted from the end of the string.  Whereas T1 is correctly identified with 

high accuracy, T2 is poorly identified if it appears between 200 and 500ms after T1. This 

is the ‘attentional blink’; the refractory period during which attentional resources are not 

available to process T2. After each trial, participants report any numbers they saw, in 

order, by typing them on the keyboard. A new trial begins 200ms after their response and 

the new trial starts with a fixation cross, presented for 1780ms. Stimuli are presented in 

black in the middle of a gray screen. The principle measure of interest is the number of 

digits correctly identified in the T2 position. 

The attentional blink is particularly pronounced in older adults, with greater 

performance deficits that last for a longer period of time (i.e., beyond the 500ms time 

point), compared to younger adults (Georgiou-Karistianis, Tang, Vardy, Sheppard, 

Evans, Wilson, et al., 2007; Maciokas & Crognale, 2003). However, van Leeuwen and 

colleagues (2009) demonstrated that the attentional blink is attenuated and recovers more 

quickly in long-term meditators compared to age-matched controls suggesting focused 

attention training reduces the attentional blink. 
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Similarities subtest of the Wechsler Adult Intelligence Scale – IV (WAIS-IV; 

Wechsler, 2008): The Similarities subtest of the WAIS-IV is a measure of crystallized, 

verbal intelligence, which is not expected to vary as a function of mindfulness. This 

subtest requires participants to draw conceptual similarities between two words (e.g., 

‘TWO’ and ‘SEVEN’). Free responses are recorded verbatim and scored based on the 

quality of the response. Higher scores indicate better verbal intelligence. 

Emotion 

Emotional Memory task: This task is a measure of memory for emotional 

(positive, neutral, negative) information. Stimuli come from the International Affective 

Picture System (IAPS; Lang, Bradley, & Cuthbert, 2008; see Appendix B for IAPS 

included in this study), a database of 956 color photographs developed by the Center for 

the Study of Emotion and Attention at the University of Florida. These photographs have 

been normed for their affective qualities on three dimensions; valence, arousal, and 

dominance. For the purpose of the current study only the two primary measures, valence 

and arousal, were considered when choosing photographs to include in the study.  

We chose a total of 49 pictures of scenes—15 positive, 15 negative, and 19 

neutral. Neutral pictures included 15 target pictures and four pictures to control for 

primacy and recency effects. Pictures in all valence categories had an equal number of 

people (seven) animals (three) and miscellaneous scenes (five). In picture selection we 

also controlled for the arousal level for positive and negative valence categories. This was 

not possible in the neutral valence category as neutral pictures are typically low in arousal. 

The means and standard deviations for valence and arousal levels for each category used 

in the present study are reported in Table 6. The primary measure of interest was the 
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number of pictures recalled in each valence category after a 30-minute delay. More 

positive compared to negative pictures recalled suggests a positivity bias and potentially 

better emotion regulation (e.g., Charles, Mather, & Carstensen, 2003).  

 

 

 

Emotion Interference Task (EIT; Buodo, Sarlo, & Palomba, 2002): This 

paradigm was adapted from Ortner, Kilner, and Zelazo (2007), who examined emotion 

regulation in meditators compared to non-meditating controls. Participants view 20 

neutral and 24 arousing (12 pleasant and 12 unpleasant) pictures from the IAPS, in 

random order, for 6000 ms each. At either 1000 ms (1 s stimulus onset asynchrony 

[SOA]) or 4000 ms (4 s SOA) after picture onset, a high (2000 Hz)- or low (400 Hz)- 

pitched tone is presented. Participants press a button as quickly as possible to indicate 

whether the tone was high or low. Emotional interference was calculated separately for 

pleasant and unpleasant pictures by subtracting the mean reaction times (RTs) to tones 

for neutral pictures from the mean RTs for pleasant and unpleasant pictures at each SOA.  

Past studies with non-meditators suggest that unpleasant pictures produce 

immediate (1 s SOA) and delayed (4 s SOA) emotional interference, demonstrated by a 

significant difference between unpleasant and neutral RTs (i.e., slower RTs to negative 

Mean (SD) range Mean (SD) range Mean (SD) range

Valence 2.77 (0.46) 1.79 - 3.40 7.63 (0.46) 6.97 - 8.34 4.99 (0.43) 4.25 - 5.65

Arousal 5.29 (0.81) 3.47 - 6.51 5.19 (0.60) 3.99 - 6.28 3.61 (1.14) 2.03 - 6.52

Table 6

Study 2 Means and standard deviations of IAPS picture ratings for valence and arousal for the 

Emotional Memory task

Negative Positive Neutral 
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pictures). Though mindfulness meditators show emotional interference at 1 s SOA for 

unpleasant pictures, they do not show it at the 4 s SOA. These results suggest 

mindfulness attenuates the prolonged processing of emotional stimuli, particularly when 

it is unpleasant. Positive arousing pictures also produced interference at the 1 s SOA but 

not the 4 s SOA (Buodo et al., 2002; Ortner et al., 2007).  

Two lists of pictures were created in order to counter-balance among participants. 

Selection of pictures from the IAPS are listed in Appendix C (list 1) and D (list 2) and 

were based as much as possible on selections made by Ortner and colleagues (2007). 

Pleasant, unpleasant, and neutral pictures in both lists were balanced for categories of 

people and other (e.g., landscapes, objects, animals). Pleasant and unpleasant pictures for 

both lists were also balanced for arousal. Average valence and arousal scores for List 1 

and List 2 are presented in Table 7.  

 

 

 

Mean (SD) range Mean (SD) range Mean (SD) range

LIST 1

Valence 2.77 (0.46) 1.79 - 3.40 7.63 (0.46) 6.97 - 8.34 4.99 (0.43) 4.25 - 5.65

Arousal 5.29 (0.81) 3.47 - 6.51 5.19 (.60) 3.99 - 6.28 3.61 (1.14) 2.03 - 6.52

LIST 2

Valence 2.27 (0.72) 1.40 - 3.80 7.47 (0.54) 6.73 - 8.22 5.02 (0.73) 3.47 –6.50

Arousal 6.36 (0.17) 6.12 - 6.60 6.16 (0.54) 5.46 - 7.27 3.01 (0.37) 2.39 –3.74

Table 7

Study 2 Means and standard deviations of IAPS picture ratings for valence and arousal for 

Emotional Interference Task 

Negative Positive Neutral 



 68 

Daily functioning. 

Multifactorial Memory Questionnaire  (MMQ; Troyer & Rich, 2002): The 

MMQ is a subjective self-report questionnaire of everyday memory functioning that 

includes separate dimensions of memory performance. These dimensions include 

Contentment (e.g., “I am generally pleased with my memory ability.”), Ability (“How 

often do you forget to pay a bill on time?”), and Strategy Use/Knowledge (“How often do 

you use a timer or alarm to remind you when to do something?”). The Contentment scale 

items are rated on a 5-point scale from Strongly Disagree to Strongly Agree (scores 

ranging from 0-72), the Ability scale items are rated on a 5-point scale from All the time 

to Never (scores ranging from 0-76), and the Strategy scale items are rated on a 5-point 

scale from Never to All the time (scores ranging from 0-76). Based on a sample of 115 

healthy older adults the MMQ demonstrated excellent content validity, factorial validity, 

test-retest, and intratest reliability, convergent and discriminant construct validity, and 

independence from demographic variables (Troyer & Rich, 2002). For the purposes of 

this study we administered only the Contentment and Ability subscales of the MMQ with 

higher scores suggesting higher contentment and perceived memory ability. 

Cognitive Failures Questionnaire  (CFQ; Broadbent, Cooper, FitzGerald, & 

Parkes, 1982): The CFQ measures self-reported everyday cognitive failures in the 

domains of perception, memory, and motor functioning. This questionnaire is designed to 

obtain a measure of general functional errors rather than ones that are subsumed by 

specific cognitive processes (e.g., sustained attention). Respondents indicate the 

frequency with which they experience these errors using a 5-point scale from Never to 
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Very Often (scores ranging from 0-100). Higher scores indicate greater cognitive and 

everyday functioning errors  

Attention-Related Cognitive Errors Scale  (ARCES; Cheyne, Carriere, & 

Smilek, 2006): The ARCES measure of everyday mistakes that people make as a result of 

not paying sufficient attention to the task at hand. The ARCES includes some items from 

the CFQ and has been validated against the SART as a measure of attention-related errors 

(Smilek, Carriere, & Cheyne, 2010). Respondents indicate the frequency with which they 

experience each type of mistake using a 5-point scale from Never to Very Often (scores 

ranging from 12-60). Higher scores indicate more attentional lapses and errors. 

 

Procedure 

Upon arrival, all participants provided informed consent. Participants then completed the 

Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988), to obtain an 

assessment of current affect (i.e., instructions: “Choose the response that best reflects how 

you’re feeling right now, in this moment.”), followed by the breath counting task, which lasted 

approximately 20 minutes. During the breath counting task participants were instructed on how 

to attend to the physical sensation of breathing (see Appendix E for instructions based on 

Levinson et al., 2014). They wore a respiration monitor that recorded their inhales and exhales 

via the BioPac System MP150 and Acknowledge software. Response buttons were also 

connected to the BioPac System and through this equipment the experimenter was able to 

monitor (1) temporal accuracy of button presses in relation to exhales and (2) breath counting 

accuracy (i.e., correct 9-counts). Of note, we were only able to confirm temporal accuracy of 

button presses to exhales in 37 of 60 (62%) of our participants as the respiration monitor stopped 
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working part way through data collection. However, this did not affect our ability to assess 

breath counting accuracy (i.e., correct 9-counts) as we were still able to record button presses, 

our measure of interest. Despite the equipment malfunction, we had all participants wear the 

respiration monitor, to maintain standard procedure. 

Following the breath counting task, participants filled out a brief questionnaire about 

their experience with the task and then completed the Similarities subtest of the WAIS using the 

standard administration. Participants then completed the study phase of the Emotional Memory 

task, presented on DMDX software to ensure adequate randomization. Each picture was 

presented for 5000ms with an ISI of 1000ms. We used the following viewing instructions: “On 

the screen you will be shown a series of photographs. I would just like you to watch the screen 

like you’re watching a television and look at the photographs.” The simple instructions were 

chosen based on recommendations from recent meta-analytic findings that differences in 

emotional memory are more likely to emerge when there is minimal constraint on processing 

instructions and individuals are not prompted about a delay test (Reed, Chan, & Mikels, 2014).  

To fill the delay of the Emotional Memory task, participants completed the Attentional 

Blink task (17 minutes) and Simon task (10 minutes) with DMDX and E-Prime software, 

respectively. On the Attentional Blink task participants were instructed to view the rapidly 

presented strings of letters and identify the numbers embedded within. After each trial, 

participants were instructed to type, in order, the numbers that they saw on the screen. We made 

a minor modification from van Leeuwen et al.’s (2009) protocol after piloting found participants 

sometimes entered three or four numbers. Thus, the current set of instructions included a 

sentence stating that there were, “up to two numbers” to try to prevent responses with more than 

two numbers. Participants were also instructed not to guess but to press “enter” to move on to the 
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next trial if they did not see any numbers. Following completion of the 135 trials, they completed 

the Simon task. For this task participants pressed one button on the keyboard (“Q”) for a left-

pointing arrow and another button (“P”) for a right-pointing arrow, as quickly as possible. They 

were then asked to recall as many pictures as possible from the Emotional Memory task by 

writing down brief descriptions of the pictures they could recall, in any order. There was no time 

limit for this task.   

Next, participants completed the Keep Track task, which was presented with E-Prime 

software. Initially participants were asked to sort the 15 target words to the six categories to 

ensure adequate comprehension of the words and categories. They were then asked to complete 

an example trial (self-paced) and a practice trial (computer-paced) using two of the six categories 

and a subset of the target words. Following success on the example and practice trials, 

participants completed the 12 experimental trials. To-be-remembered categories appeared on the 

bottom of the screen and target words were presented, one at a time, for 1500ms each. At the end 

of the trial participants wrote down the last target word that they saw from each of the categories. 

They then moved on to the Emotion Interference task. 

The Emotional Interference task was presented with DMDX software. Pleasant, neutral, 

and unpleasant IAPS pictures were presented for 6000ms each with an ISI of 1000ms. At either 1 

s SOA or 4 s SOA a high- or low- tone was presented. Participants indicated as quickly as 

possible with a button press (“P” and “Q”), whether the tone was high or low. The presentation 

of pictures, tones, and times was quasi-randomized and the two lists of pictures were counter-

balanced among participants. 

Following the completion of the emotional memory task, participants again viewed the 

Emotional Memory task pictures and rated them for their emotionality on a 9-point Likert scale. 
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They were then paid $20 for their participation and emailed a link to questionnaires (including 

the FFMQ) that they were asked to complete at home. 

 

Measures 

All dependent and predictor variables were standardized for regression analyses.  

Mindfulness. 

1. Based on Study 1’s validation of the FFMQ factor structure in older adults, we calculated 

FFMQ scale scores by adding all item responses within a facet to obtain a total score for 

that facet. Five scores are generated for the Observe, Describe, Act with Awareness, 

Nonjugment, and Nonreactivity facets. 

2. Consistent with Levinson and colleagues’ (2014) scoring of the breath counting task, we 

used the following formula to calculate accuracy: 

100% – (# of incorrect ongoing 9-counts + # of self-caught miscounts)/(# of 

ongoing 9-counts + # of self-caught miscounts) 

 

The dependent variables were calculated as follows. 

Cognition. 

1. Attentional Blink task (attention): We calculated the average accuracy for each of the 

three possible T2 presentation positions – 202 ms, 370 ms, and 706 ms after T1 – by 

dividing average accuracy of T2 by average accuracy of T1. This provides a relative 

accuracy score for each individual that controlled for simple visual attentional skill. 

Without controlling for simple visual attention (i.e., T1), it would be difficult to compare 

the magnitude of the attentional blink across participant (e.g., low accuracy in detecting 
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T2 could be a result of true attentional blink or just difficulty detecting numbers 

regardless of their T1 or T2 position). Attentional blink is demonstrated when accuracy of 

detecting T2 is lower at 202 and 370 ms compared to 706 ms and compared to accuracy 

of T1 detection. If participants reported only one number, it could only be counted as a 

T1 response (consistent with van Leeuwen et al., 2009). Of note, despite attempts to 

reduce responses with more than two numbers, participants occasionally entered a three-

number response. If the correct numbers were present and in order, regardless of where 

the additional number was in the order, this response was counted as correct for T1 and 

T2. 

2. Simon task (inhibitory control): We obtained the average reaction time of the congruent 

trials and subtracted it from the average reaction time of the incongruent trials. Reaction 

time outliers (i.e., 2.5 SD) in each category of trials were excluded from these averages. 

Higher difference scores indicate poorer inhibitory control.  

3. Keep Track task (updating/monitoring): We calculated the total number of correct words 

recalled (maximum score of 30). 

4. WAIS-IV Similarities (verbal intelligence): We followed the scoring procedures from the 

WAIS-IV to obtain an overall score. Higher scores indicated better verbal intelligence 

(maximum score of 36). 

Emotion. 

1. Emotional Memory Task (positivity bias): The brief, written description for each picture 

was scored as correctly or incorrectly recalled by independent, trained scorers. The 

picture was counted as correctly recalled if both scorers agree on which picture was being 

recalled. Once all picture descriptions were scored we calculated total number of pictures 
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recalled from each valence category. To obtain a positivity bias score, the number of 

negative pictures recalled was subtracted from number of positive pictures recalled to 

obtain a difference score. Positive scores indicated a positivity bias (i.e., greater recall of 

positive compared to negative pictures). 

2. Emotional Interference Task (emotional interference): We averaged the RTs for 1 s SOAs 

and 4 s SOAs tones separately across unpleasant, neutral, and pleasant pictures. RT 

outliers (i.e., 2.5 SD) in each category were excluded from these averages. Emotional 

interference effects on the EIT were then examined by comparing, mean RTs to tones for 

neutral pictures to mean RTs to tones for unpleasant and pleasant pictures, for tones 

occurring 1 and 4 s SOA. Positive difference scores indicate more emotional interference 

(i.e., poorer emotion regulation). 

Daily functioning. 

1. Everyday cognitive failures (failures of memory, attention, and perception in daily life): 

We calculated the total score for the CFQ and MMQ and the average item score for the 

ARCES separately. Each measure was significantly correlated with the other measures (r 

= .57 - .89, ps < .001). We submitted the data to an exploratory factor analysis using 

Maximum Likelihood Estimation, which resulted in one factor (factor loadings: MMQ 

contentment, .76; MMQ ability, .96; CFQ, -.90; ARCES, -.78).  We then generated 

standard scores (z-scores) for each participant on each test and averaged these scores to 

create a composite for everyday cognitive failures. Standard scores for the CFQ and 

ARCES were multiplied by -1 so that performance was in the same direction as the 

MMQ. We subsequently standardized the composite score for each participant for 

regression analyses. 
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Data Analysis 

For each main outcome variable we computed hierarchical multiple regression analyses. 

All predictor (i.e., demographics and mindfulness measures) and outcome variables (i.e., 

cognition, emotional functioning, and daily cognitive errors) were standardized for ease of 

interpretation. We computed all regression analyses with age and education entered in the first 

step and other measures of mindfulness as the second step to assess the percent change in 

variance for our predictors of interest (i.e., variance accounted for by our predictor variable that 

is over and above the other covariates).  

For FFMQ Act with Awareness as the main predictor (Hypotheses: 2a, 2c, and 4a) we used the 

following steps in the regression models: 

Step 1 - age and education  

Step 2 – FFMQ Observe, Describe, Nonjudgment, and Nonreactivity  

Step 3 – FFMQ Act with Awareness 

For breath counting accuracy as the main predictor (Hypotheses: 2b, 2c, and 4b) we used the 

following steps in the regression models: 

Step 1 – age and education   

Step 2 – FFMQ Act with Awareness 

Step 3 – Breath counting accuracy 
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For FFMQ Nonjudgment and Nonreactivity as the main predictors (Hypotheses: 3a and 3b) we 

used the following steps in the regressions models: 

Step 1 – age and education  

Step 2 – FFMQ Observe, Describe, and Act with Awareness 

Step 3 – FFMQ Nonjudgment and Nonreactivity 

 

Results 

Preliminary Analyses 

Sex and meditation familiarity differences. As previous research has found sex 

differences on measures of mindfulness and cognition, we assessed presence of sex differences 

in our data. There were no sex differences on measures of mindfulness (ts < 1.54, ps > .13) and 

there was only one difference among all our outcome variables. On the EIT, men showed more 

emotional interference than women for pleasant pictures at 4 s SOA, t(56) = 2.34, p = .02.  

We also examined whether familiarity with meditation impacted performance on any of 

the measures. There was no significant impact of familiarity with meditation (Fs < 2.50, ps 

> .05) on measures of mindfulness or any of the outcomes variables.  

Outliers. We checked for outliers, defined as more than 2.5 SDs above or below the 

mean, on all outcome variables. Due to the already small sample size, we decided to truncate any 

outliers to values that were just within 2.5 SDs from the mean. We identified one outlier for T2 

at the 202ms position on the Attentional Blink task, three outliers on the Simon task, two outliers 

on the ARCES, and three outliers on the EIT.  
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Missing Data. Data were missing for the following tasks: 

1. Keep Track, n=1 (participant refused because of difficulty) 

2. Attentional Blink task, n=1 (data could not be used because the participant 

misunderstood the task) 

3. Emotional Interference task, n=2 (one participant refused to do the task and one 

participant’s data was lost due to experimenter error) 

Breath counting accuracy. Accuracy of breath counting was physiologically confirmed 

in the subset of participants with respiration data (n = 37; r = .98). Mean error rate was 11% (SD 

= 13%) and 21% of errors were self-caught. In addition, in the total sample, mean keypress rate 

did not explain counting performance, r(60) = -.07, p = .66.  

Attentional Blink Task. We checked that we obtained the attentional blink effect by 

comparing accuracy of reporting T1 and all three T2 positions (given that there was an accurate 

T1 response) using paired-samples t-tests (Table 8). We found evidence of the attentional blink 

such that participants were less likely to identify T2202ms (M = .39) compared to T1mean (M = .77), 

t(58) = 9.60, p < .001, T2370ms (M = .64), t(58) = 9.20, p < .001, and T2706ms (M = .87), t(58) = 

12.47, p < .001. Additionally, participants were less likely to identify T2370ms compared to T1mean, 

t(58) = 4.29, p < .001, and T2706ms, t(58) = 7.58, p < .001. 

Simon Task. We checked that we obtained the inhibitory control effect with paired-

samples t-test comparing RTs (ms) of congruent and incongruent trials (Table 8). We found an 

inhibition effect, t(59) = 10.75, p < .001, such that average RTs for the incongruent trials (M = 

772) were larger than the congruent trials (M = 664).  

EIT. We checked for the emotional interference effect in unpleasant and pleasant stimuli 

by comparing absolute RTs for each valence condition at 1 and 4 s SOA to neutral RTs at 1 and 
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4 s SOAs. This emotional interference check is consistent with analyses conducted by Ortner and 

colleagues (2007), and we used paired-samples t-tests to compare conditions. At both 1 and 4 s 

SOAs, unpleasant pictures (M1SOA = 1068; M4SOA = 955) had longer RTs than neutral pictures 

(M1SOA = 941, M4SOA = 866; 1 s SOA , t[57] = 4.33, p < .001; 4 s SOA, t[57] = 3.33, p = .002) as 

did pleasant pictures (M1SOA = 1043; M4SOA = 909; 1 s SOA, t[57] = 3.52, p = .001; 4 s SOA, 

t[57] = 2.08, p = .04), which suggests we obtained the emotional interference effect in all four 

conditions. We also ran a within-subject 2 (valence: pleasant and unpleasant) x 2 (time: 1 s and 4 

s SOA) ANOVA using the difference scores (e.g., 1 s SOA unpleasant – 1 s SOA neutral) to 

examine the relative interference among the four conditions. Ortner and colleagues’ data 

suggests we might find greater relative interference for 1 s SOA (compared to 4 s SOA) and 

unpleasant (compared to pleasant) stimuli. We found a marginally significant main effect for 

valence (Munpleasant = 109; Mpleasant = 77), F(1,57) = 2.98, p = .09, 2 = .05, and time (M1sSOA = 

120; M4sSOA = 66), F(1,57) = 3.62, p = .06, 2 = .06, but the valence by time interaction was not 

significant, F(1,57) = .38, p = .54. 

Positivity bias. We checked whether we had obtained the positivity bias on the emotional 

memory task by comparing total positive and negative pictures recalled. Significantly greater 

positive picture recall would suggest we obtained the positivity bias, although there are no 

normative data for this task. Using a paired-samples t-test we did not find that participants 

recalled significantly more positive (M = 4.40) than negative (M = 4.30) pictures, t(59) = .30, p 

= .76 (Table 8). Using a one-sample t-test we did not find the difference (positive minus negative 

picture recall; M = .18) was significantly different than 0, t(59) = .56, p = .58. Thus, we did not 

find evidence of a positivity bias and did not conduct any follow-up analyses with this measure. 
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Main Analyses 

Unless otherwise stated, all analyses were under powered ([1-ß] < .80, ⍺ < .05), as 

calculated by post-hoc power analyses of R2 change of the final step of the regression. Means 

and standard deviations for all outcome and predictor variables are presented in Table 8. 
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Table 8

Total Sample         

(n=60)

SLP Sample           

(n=35)

Coummunity Sample 

(n=25)

FFMQ

    Observe 28.5 (4.7) 18-39 29.0 (5.4) 27.8 (3.5)

    Describe 30.0 (5.3) 16-40 29.6 (5.9) 30.5 (4.5)

    Acting with Awareness 28.4 (5.3) 16-39 29.3 (4.8) 27.1 (5.8)

    Nonjudgment 32.4 (5.7) 19-40 33.8 (5.6) 30.1 (5.4)

    Nonreactivity 24.5 (4.1) 14-34 25.6 (3.7) 23.0 (4.1)

    Total 143.8 (17.0) 100-182 147.3 (16.7) 138.8 (16.6)

Breath Counting Accuracy .89 (.13) .55-1.00 .87 (.13) .91 (.10)

WAIS-IV Similarities 29.2 (4.1) 18-36 29.3 (4.2) 29.1 (4.0)

Attentional Blink Accuracy

    Mean T1 .77 (.13) .36-.94 .75 (.15) .79 (.11)

    T2 - 202ms .39 (.29) 0-1.14 .39 (.32) .38 (.27)

    T2 - 370ms .64 (.25) 0-1.04 .66 (.27) .62 (.29)

    T2 - 706ms .87 (.12) .60-1.10 .87 (.12) .87 (.11)

Keep Track 20.0 (3.7) 12-27 19.8 (3.7) 20.2 (3.9)

Simon (RT ms)

    Incongruent 772 (137) 538-1159 778 (147) 763 (123)

    Congruent 664 (127) 449-1015 668 (141) 658 (106)

    Incongruent-Congruent 108 (76) -98-274 110 (91) 105 (49)

Emo Interference Test (RT ms)

    Pleasant 1 sec 1043 (290) 471-1805 998 (279) 1110 (299)

    Pleasant 4 sec 909 (220) 489-1498 903 (235) 918 (202)

    Neutral 1 sec 941 (251) 569-1645 920 (262) 971 (236)

    Neutral 4 sec 866 (200) 485-1397 867 (235) 865 (133)

    Unpleasant 1 sec 1068 (359) 576-2088 1008 (333) 1156 (384)

    Unpleasant 4 sec 955 (250) 543-1680 962 (283) 944 (195)

    Pleasant - Neutral 1 sec 110 (199) -356 - 607 90 (192) 139 (209)

    Pleasant - Neutral 4 sec 45 (141) -273 - 412 40 (151) 53 (127)

    Unpleasant - Neutral 1 sec 131 (211) -322 - 733 95 (183) 185 (241)

    Unpleasant - Neutral 4 sec 87 (186) -365 - 583 92 (210) 79 (147)

Emotional Memory Test

    Positive 4.4 (2.1) 0-9 4.5 (2.1) 4.3 (2.0)

    Negative 4.3 (2.16) 0-9 4.3 (2.3) 4.2 (2.1)

    Positive - Negative .18 (2.5) -5-5 .25 (2.5) .08 (2.7)

MMQ

    Contentment 49.0 (13.7) 18-72 48.6 (13.4) 49.7 (14.3)

    Ability 47.5 (8.8) 28-68 47.6 (8.1) 47.4 (10.0)

CFQ 32.3 (11.5) 12-68 32.0 (10.2) 32.7 (13.2)

ARCES 2.2 (0.5) 1.33-3.49 2.2 (0.5) 2.2 (0.5)

Note : SLP = Senior Learning Project; Center for Epidemiological Studies - Depression; PANAS=Positive 

and Negative Affect Scale; MMSE = Mini Mental Status Exam; FFMQ = Five Facet Mindfulness 

Questionnaire; MMQ = Metamemory Questionnaire; CFQ = Cognitive Failures Questionnaire; ARCES = 

Attention-Related  Cognitive Error Scale 

Study 2 main predictor and outcome variables: Mean (SD)
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Hypothesis 1a: Breath counting accuracy will be correlated with FFMQ Act with 

Awareness and Observe. Breath counting accuracy was marginally negatively correlated with 

FFMQ Observe, r = -.23, p = .07, CI (-.02, .46), and was not significantly correlated with FFMQ 

Act with Awareness, r = .15, p = .27, CI (-.11, .39). 

Hierarchical regressions for hypotheses 2-4. Hierarchical regression models 

investigated the unique contribution of FFMQ Act with Awareness, breath counting accuracy, 

and FFMQ Nonjudgment and Nonreactivity on measures of cognitive and emotional functioning. 

In the first step of the models we entered demographic variables (i.e., age and education) and in 

the second step we entered other measures of mindfulness (i.e., remaining FFMQ facets or Act 

with Awareness). The predictor of interest (FFMQ Act with Awareness, breath counting, or 

FFMQ Nonreactivity and Nonjudgment) was the third step in their respective models to 

determine the amount of variance that was accounted for by the hypothesized predictors that was 

over and above other predictors. The data shown in the tables below are the results from the third 

and final regression models, which include all three steps of predictor variables. R2 for each 

model at each step is included in the table and R2 change at each step is reported in the notes at 

the bottom of the table. 

Hypothesis 2a: FFMQ Act with Awareness will predict performance on measures of 

attention and executive functions. For updating and monitoring, as measured by the Keep 

Track task (Table 9), after controlling for other covariates, FFMQ Act with Awareness 

accounted for 5% of the variance and was a marginally significant (p = .07) unique predictor. As 

expected, the other FFMQ facets did not predict a significant portion of the variance on the Keep 

Track task (5%, p = .55) and none of the other facets were unique predictors. Demographic 
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variables, accounted for 11% of the variance (p = .03), and age was a significant unique predictor 

(p = .01) and was negatively correlated with updating and monitoring.  

 

 

  

For inhibitory control, measured by the Simon task (Table 10), after controlling for other 

covariates, FFMQ Act with Awareness scores accounted for only an additional 1% of the 

variance and it was not a significant predictor (p = .46). Similarly, the other FFMQ facets and 

demographic variables did not account for a significant portion of the variance in inhibitory 

control (7%, p = .12; 9%, p = .26, respectively) and did not demonstrate any unique predictors 

(ps > .13).  

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .114

    Age -.35 .14 -.62, -.08 .01 -.33

    Years of education   .08 .13 -.18, .34 .53   .06

Step 2 - FFMQ variables .163

    Observe -.08 .16 -.40, .23 .60   .01

    Describe   .00 .17 -34, .33 .98   .21

    Nonjudgment   .09 .14 -.19, .37 .50   .18

    Nonreactivity -.06 .16 -.38, .26 .72   .04

Step 3 - Mindfulness facet predictor .215

    FFMQ - Act with Awareness .31 .17 -.03, .64 .07   .27

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic 

variables; Step 2 included all other FFMQ scales. Step 3 included FFMQ Act with Awareness. Step 3 model 

parameters are presented in the table.

Step 1 R
2 

 = .11, F(2,56) = 3.58, p = .03; Step 2 R
2

 change = .05, p = .55 Step 3 R
2
 change = .05, p  = .07

Table 9

Hierarchical Regression Models Predicting Updating and Monitoring (Keep Track task) from Facets of the FFMQ 

(N = 59)
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For the attentional blink at 202 ms (Table 11), after controlling for other covariates, 

FFMQ Act with Awareness accounted for 9% of the variance and was a significant (p = .02) 

unique predictor. The other FFMQ facets accounted for 5% of the variance, which was not 

significant (p = .59). However, unexpectedly, FFMQ Nonjudgment was a significant (p = .04) 

predictor of and negatively correlated with attentional blink at 202 ms. Demographic variables 

accounted for 2% of the variance, which was not significant (p = .60) and none of the 

demographic variables were unique predictors (ps > .22).  

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .072

    Age  .13 .13 -.14, .39 .35  .12

    Years of education  .20 .13 -.07, .46 .14  .24

Step 2 - FFMQ variables .158

    Observe   .05 .16 -.28, .37 .77  .21

    Describe  .17 .17 -.18, .51 .33  .13

    Nonjudgment -.21 .14 -.49, .07 .14 -.15

    Nonreactivity  .21 .16 -.12, .54 .21  .19

Step 3 - Mindfulness facet predictor .167

    FFMQ - Act with Awareness -.13 .17 -.47, .22 .46  .00

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic 

variables; Step 2 included all other FFMQ scales. Step 3 included FFMQ Act with Awareness. Step 3 model 

parameters are presented in the table.

Step 1 R
2 

 = .07, F(2,57) = 2.20, p = .12; Step 2 R
2

 change = .09, p = .26 Step 3 R
2
 change = .01, p  = .46

Table 10

Hierarchical Regression Models Predicting Inhibitory Control (Simon Task) from Facets of the FFMQ (N = 60)
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For attentional blink at 370 ms (Table 12), after controlling for other covariates, FFMQ 

Act with Awareness accounted for 8% of the variance and was a significant (p = .04) unique 

predictor. As expected, the other FFMQ facets did not account for a significant amount of the 

variance (3%, p = .81) and were not unique predictors of attentional blink at 370 ms (ps > .25). 

Similarly, demographic variables accounted for only 1% (p = .74) of the variance and were not 

significant unique predictors (ps > .28).  

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .018

    Age -.16 .13 -.43, .11 .24 -.09

    Years of education   .16 .13 -.10, .43 .23   .10

Step 2 - FFMQ variables .069

    Observe -.07 .16 -.40, .26 .66   .01

    Describe -.16 .17 -.51, .18 .35   .03

    Nonjudgment -.30 .14 -.58, -.02 .04 -.14

    Nonreactivity   .04 .16 -.29, .37 .79   .09

Step 3 - Mindfulness facet predictor .161

    FFMQ - Act with Awareness   .41 .17   .06, .76 .02   .23

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic 

variables; Step 2 included all other FFMQ scales. Step 3 included FFMQ Act with Awareness. Step 3 model 

parameters are presented in the table.

Step 1 R
2 

 = .02, F(2,56) = .51, p = .60; Step 2 R
2

 change = .05, p = .59 Step 3 R
2

 change = .09, p  = .02

Table 11

Hierarchical Regression Models Predicting Attentional Blink at 202ms from Facets of the FFMQ (N = 59)
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Hypothesis 2b: Breath counting accuracy will predict performance on measures of 

attention and executive functions better than the FFMQ Act with Awareness . For updating 

and monitoring (Table 13), after controlling for covariates, breath counting accuracy accounted 

for only an additional 2% of the variance and it was not a significant unique predictor (p = .21). 

Consistent with the results from Hypothesis 2a, Act with Awareness remained a unique predictor 

(p = .03) as did age (p = .01). 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .011

    Age -.15 .14 -.42, .13 .29 -.10

    Years of education   .06 .14 -.21, .34 .63   .02

Step 2 - FFMQ variables .039

    Observe -.14 .17 -.47, .20 .41  .04

    Describe -.09 .18 -.45, .26 .59  .06

    Nonjudgment -.16 .14 -.45, .12 .26 -.03

    Nonreactivity   .04 .17 -.30, .38 .80  .08

Step 3 - Mindfulness facet predictor .116

    FFMQ - Act with Awareness   .37 .18 .02, .73 .04  .24

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included all other FFMQ scales. Step 3 included FFMQ Act with Awareness. Step 3 model parameters are presented in the table.

Step 1 R
2 

 = .01, F(2,56) = .29, p = .74; Step 2 R
2
 change = .03, p = .81 Step 3 R

2
 change = .08, p  = .04

Table 12

Hierarchical Regression Models Predicting Attentional Blink at 370ms from Facets of the FFMQ (N = 59)
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 For inhibitory control (Table 14), after controlling for covariates, breath counting 

accuracy accounted for 1% of the variance, and it was not a unique predictor (p = .40). Though 

education trended towards being a significant, unique predictor of inhibitory control (p = .07), 

none of the other covariates were significant predictors (ps > .37). 

 

 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .114

    Age -.34 .12 -.59, -.10 .01 -.33

    Years of education   .06 .12 -.17, .30 .59   .06

Step 2 - FFMQ variables .196

    Act with Awareness   .26 .12   .02, .50 .03   .27

Step 3 - Mindfulness predictor .219

    Breath Counting Accuracy   .15 .12 -.09, .39 .21   .21

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included the FFMQ Act with Awareness subscale only. Step 3 included breath counting accuracy only. Step 3 model parameters 

are presented in the table.   

Step 1 R
2 

 = .11, F(2,56) = 3.58, p = .03;  Step 2 R
2
 change = .08, p = .02; Step 3 R

2
 change = .02, p  = .21

Table 13

Hierarchical Regression Models Predicting Updating and Monitoring (Keep Track task) from Breath Counting Accuracy (N = 59)

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .072

    Age   .11 .13 -.14, .37 .38   .12

    Years of education   .24 .13 -.02, .50 .07   .24

Step 2 - FFMQ variables .072

    Act with Awareness   .01 .13 -.25, .27 .94   .00

Step 3 - Mindfulness predictor .084

    Breath Counting Accuracy -.11 .13 -.37, .15 .40 -.11

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included the FFMQ Act with Awareness subscale only. Step 3 included breath counting accuracy only. Step 3 model parameters 

are presented in the table.   

Step 1 R
2 

 = .07, F(2,59) = 2.20, p = .12;  Step 2 R
2
 change = .00, p = .96; Step 3 R

2
 change = .01, p  = .40

Table 14

Hierarchical Regression Models Predicting Inhibitory Control (Simon task) from Breath Counting Accuracy (N = 60)
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For attentional blink at 202 ms (Table 15), after controlling for covariates, breath 

counting accuracy did not account for any of the variance and therefore was not a unique 

significant predictor (p = .74;). Similar to results from Hypothesis 2a, Act with Awareness 

trended towards being a unique predictor (p = .09). 

 

 

 

For attentional blink at 370 ms (Table 16), after controlling for covariates, breath 

counting accuracy did not account for any of the variance (p = .83) and was therefore not a 

unique predictor. Similar to results from Hypothesis 2a, Act with Awareness trended towards 

being a unique predictor (p = .07). 

Table 15

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .018

    Age -.10 .13 -.36, .16 .46 -.09

    Years of education  .10 .13 -.16, .36 .45  .10

Step 2 - FFMQ variables .066

    Act with Awareness   .22 .13 -.04, .49 .09   .23

Step 3 - Mindfulness predictor .068

    Breath Counting Accuracy -.04 .13 -.31, .22 .73 -.01

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included Breath counting accuracy only; 

Step 2 included the FFMQ Act with Awareness subscale only. Step 3 included demographic variables. Step 3 model parameters 

are presented in the table.   

Step 1 R
2 

 = .02, F(2,56) = .51, p = .60;  Step 2 R
2
 change = .05, p = .10; Step 3 R

2
 change = .00, p  = .73

Hierarchical Regression Models Predicting Attentional Blink at 202ms from Breath Counting Accuracy (N = 59)
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Hypothesis 2c: FFMQ Act with Awareness and breath counting accuracy will not 

significantly predict performance on a measure of verbal intelligence . Contrary to 

expectations, for verbal intelligence, FFMQ Act with Awareness accounted for 11% of the 

variance and was a significant (p < . 01) unique predictor (Table 17). Also contrary to 

expectation, it was negatively correlated with verbal intelligence. The other facets of the FFMQ 

did not account for a significant amount of the variance (3%, p = .75), although FFMQ 

Nonjudgment was a significant unique predictor (p = .03). Demographic variables accounted for 

17% of the variance in verbal intelligence, which was significant (p < .01), and education was a 

significant unique predictor (p = .03). 

 

Table 16

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .011

    Age -.11 .13 -.37, .15 .42 -.10

    Years of education   .02 .13 -.24, .28 .90   .02

Step 2 - FFMQ variables .071

    Act with Awareness   .24 .13 -.02, .50 .07   .24

Step 3 - Mindfulness predictor .072

    Breath Counting Accuracy   .03 .13 -.23, .29 .83   .07

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included the FFMQ Act with Awareness subscale only. Step 3 included breath counting accuracy only. Step 3 model parameters 

are presented in the table.   

Hierarchical Regression Models Predicting Attentional Blink at 370ms from Breath Counting Accuracy (N = 59)

Step 1 R
2 

 = .01, F(2,56) = .30, p = .74;  Step 2 R
2
 change = .06, p = .06; Step 3 R

2
 change = .00, p  = .83
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For verbal intelligence, after controlling for covariates, breath counting accuracy did not 

account for any of the variance (Table 18) and was, therefore, not a unique predictor (p = .67). 

Similar to the analysis above, Act with Awareness and age were marginally, unique predictors (p 

= .09 and p = .08, respectively), and education was a significant predictor (p < .01). Age and Act 

with Awareness were negatively correlated with verbal intelligence. 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .168

    Age -.16 .12 -.40, .08    .19 -.22

    Years of education   .27 .12   .03, .51    .03   .35

Step 2 - FFMQ variables .197

    Observe   .00 .15 -.30, .30    .99   .06

    Describe   .17 .16 -.14, .49    .27   .08

    Nonjudgment   .28 .13   .02, .53    .03   .21

    Nonreactivity   .11 .15 -.19, .41    .46   .04

Step 3 - Mindfulness facet predictor .310

    FFMQ - Act with Awareness -.46 .16  -.77, -.14 < .01 -.23

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic 

variables; Step 2 included all other FFMQ scales. Step 3 included FFMQ Act with Awareness. Step 3 model 

parameters are presented in the table.

Step 1 R
2 

 = .17, F(2,57) = 3.75, p = .005; Step 2 R
2

 change = .03, p = .75 Step 3 R
2

 change = .11, p  = .005

Table 17

Hierarchical Regression Models Predicting Verbal Intelligence (WAIS-IV Similarities) from Facets of the FFMQ (N = 

60)
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Hypothesis 3a: FFMQ Nonjudgment and Nonreactivity will predict performance on 

an emotional interference task. For immediate emotional interference for unpleasant stimuli 

(EIT unpleasant 1 s SOA), after controlling for covariates, FFMQ emotion facets predicted 6% 

of the variance which was not significant (p = .21; Table 19). However, FFMQ Nonjudgment 

was marginally, uniquely predictive (p = .09), and negatively correlated with EIT unpleasant 1 s 

SOA. Nonreactivity was not a significant predictor (p = .77) As expected, the other FFMQ facets 

and demographic variables did not account for a significant portion of the variance (7%, p = .27 

and 1%, p = .66, respectively) and none were unique predictors of immediate emotional 

interference for unpleasant stimuli (ps > .28). 

 

Table 18

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .168

    Age -.21 .12 -.45, .02    .08 -.22

    Years of education   .34 .12  .10, .58 < . 01   .35

Step 2 - FFMQ variables .216

    Act with Awareness -.21 .12 -.45, .03    .09 -.23

Step 3 - Mindfulness predictor .218

    Breath Counting Accuracy -.05 .12 -.29, .19    .67 -.07

Hierarchical Regression Models Predicting Verbal Intelligence (WAIS-IV Similarities) from Breath Counting Accuracy (N = 60)

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included the FFMQ Act with Awareness subscale only. Step 3 included breath counting accuracy only. Step 3 model parameters 

are presented in the table.   

Step 1 R
2 

 = .17, F(2,57) = 5.75, p = .005;  Step 2 R
2
 change = .05, p = .07; Step 3 R

2
 change = .00, p  = .67
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For delayed emotional interference of unpleasant stimuli (EIT unpleasant 4 s SOA), after 

controlling for covariates, FFMQ emotion facets did not account for a significant portion of the 

variance (3%, p = .41; Table 20). They were also not unique predictors (ps > .23). The other 

facets of the FFMQ and demographic variables did not account for a significant portion of the 

variance (9%, p = .17 and 5%, p = .26, respectively) and there were no unique predictors of 

delayed emotional interference for unpleasant stimuli (ps > .14). 

 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .015

    Age   .08 .14 -.19, .36 .54   .05

    Years of education   .11 .14 -.17, .38 .44   .11

Step 2 - FFMQ variables .088

    Observe   .06 .17 -.28, .40 .72   .06

    Describe   .17 .18 -.18, .53 .32   .05

    Act with Awareness -.19 .18 -.54, .17 .29 -.19

Step 3 - Emotional facet predictors .144

    Nonjudgment -.24 .14 -.53, .04 .09 -.29

    Nonreactivity -.05 .17 -.39, .29 .77 -.11

Note . SOA = Stimulus Onset Asynchrony. CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included 

FFMQ Nonjudgment and Nonreactivity; Step 2 included all other FFMQ scales. Step 3 included demographic variables. Step 3 model 

parameters are presented in the table. 

Step 1 R
2 

 = .01, F(2,55) = .42, p  = .66; Step 2 R
2

 change = .07, p  = .27; Step 3 R
2

 change = .06, p  = .21

Table 19

Hierarchical Regression Models Predicting Immediate (1 s SOA) Emotional Interference for Unpleasant Stimuli from Facets of the 

FFMQ (N = 58)
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For immediate emotional interference of pleasant stimuli (EIT pleasant 1 s SOA), after 

controlling for covariates, FFMQ emotion did not account for a significant amount of variance 

(2%, p = .58), nor were the separate facets unique predictors (ps > .29; Table 21).  The other 

facets of the FFMQ and demographic variables accounted for 6% and 2% of the variance, 

respectively, which were not significant (p = .35 and p = .63). Further, none of the FFMQ facets 

or demographic variables were significant predictors of immediate emotional interference for 

positive stimuli (ps > .19). 

 

 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .048

    Age   .05 .13 -.22, .32 .71   .08

    Years of education   .16 .14 -.11, .43 .25   .20

Step 2 - FFMQ variables .136

    Observe   .24 .17 -.09, .57 .15   .32

    Describe -.03 .17 -.38, .31 .84   .10

    Act with Awareness   .03 .17 -.31, .38 .85   .09

Step 3 - Emotional facet predictors .166

    Nonjudgment -.17 .14 -.45, .12 .24 -.10

    Nonreactivity -.13 .17 -.20, .47 .42   .25

Note . SOA = Stimulus Onset Asynchrony. CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included 

FFMQ Nonjudgment and Nonreactivity; Step 2 included all other FFMQ scales. Step 3 included demographic variables. Step 3 model 

parameters are presented in the table. 

Step 1 R
2 

 = .05, F(2,55) = 1.36, p = .26; Step 2 R
2

 change = .09, p = .17; Step 3 R
2

 change = .03, p  = .41

Table 20

Hierarchical Regression Models Predicting Delayed (4 s SOA) Emotional Interference for Unpleasant Stimuli from Facets of the 

FFMQ (N = 58)
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For delayed emotional interference of pleasant stimuli (EIT pleasant 4 s SOA), after 

controlling for covariates, FFMQ emotional facets did not account for a significant portion of the 

variance (7%, p = .13; Table 22). However, FFMQ Nonjudgment was a significant unique 

predictor (p = .05), that was negatively correlated with EIT pleasant 4 s SOA. FFMQ 

Nonreactivity was not a significant predictor (p = .94). The other FFMQ and demographic 

variables did not account for a significant portion of the variance in delayed emotional 

interference for pleasant stimuli (3%, p = .69 and 5%, p = .28), although education was a 

marginally significant unique predictor (p = .07). 

 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .017

    Age -.02 .14 -.30, .26 .89 -.04

    Years of education  .11 .14 -.18, .39 .45   .12

Step 2 - FFMQ variables .078

    Observe   .02 .17 -.32, .37 .89   .03

    Describe   .13 .18 -.23, .49 .47   .02

    Act with Awareness -.24 .18 -.60, .13 .20 -.21

Step 3 - Emotional facet predictors .098

    Nonjudgment -.15 .15 -.45, .14 .30 -.20

    Nonreactivity   .03 .17 -.32, .37 .88 -.07

Note . SOA = Stimulus Onset Asynchrony. CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included 

FFMQ Nonjudgment and Nonreactivity; Step 2 included all other FFMQ scales. Step 3 included demographic variables. Step 3 model 

parameters are presented in the table. 

Step 1 R
2 

 = .02, F(2,55) = .47, p = .63; Step 2 R
2
 change = .06, p = .35; Step 3 R

2
 change = .02, p  = .58

Table 21

Hierarchical Regression Models Predicting Immediate (1 s SOA) Emotional Interference for Pleasant Stimuli from Facets of the 

FFMQ (N = 58)
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Hypothesis 4a: FFMQ Act with Awareness will predict everyday cognitive errors. 

For everyday cognitive errors, after controlling for other covariates, FFMQ Act with Awareness 

accounted for 34% of the variance and was a unique significant predictor (p < .001, power = .99; 

Table 23). The other FFMQ variables accounted for 20% of the variance, which was significant 

(p = .01), though only FFMQ Observe was a marginally significant unique predictor (p = .07) 

that was negatively correlated with everyday cognitive errors. A negative correlation suggests 

higher Observe scores are associated with greater cognitive errors (i.e., higher scores on the 

composite measure reflects better performance or fewer cognitive errors). Demographic 

variables accounted for 6% of the variance in everyday cognitive errors, which was not 

significant (p = .24), but age (p = .05) and education (p = .04) were significant unique predictors 

with age being negatively correlated with everyday cognitive errors.  

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .046

    Age -.07 .14 -34, .20 .60 -.03

    Years of education   .25 .14 -.02, .53 .07   .21

Step 2 - FFMQ variables .072

    Observe   .02 .17 -.31, .36 .88   .00

    Describe -.12 .18 -48, .23 .48 -.10

    Act with Awareness   .02 .17 -.33, .38 .88 -.15

Step 3 - Emotional facet predictors .146

    Nonjudgment -.29 .14 -.58, .00 .05 -.28

    Nonreactivity -.01 .17 -.35, .33 .94 -.06

Note . SOA = Stimulus Onset Asynchrony. CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included 

FFMQ Nonjudgment and Nonreactivity; Step 2 included all other FFMQ scales. Step 3 included demographic variables. Step 3 model 

parameters are presented in the table. 

Step 1 R
2 

 = .05, F(2,55) = 1.30, p = .28; Step 2 R
2

 change = .03, p = .69; Step 3 R
2

 change = .07, p  = .13

Table 22

Hierarchical Regression Models Predicting Delayed (4 s SOA) Emotional Interference for Pleasant Stimuli from Facets of the FFMQ 

(N = 58)
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Hypothesis 4b: Breath counting accuracy will predict everyday cognitive errors 

better than the FFMQ Act with Awareness . For everyday cognitive errors, after controlling 

for other covariates, breath counting accuracy did not account for any variance (0%, p = .94; 

Table 24). Age (p = .04) and FFMQ Act with Awareness (p < .01) remained unique predictors of 

daily cognitive errors. 

 

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .059

    Age -.18 .09 -.37, .00    .05 -.17

    Years of education   .19 .09 .01, .38    .04   .14

Step 2 - FFMQ variables .242

    Observe -.21 .11 -.44, .01    .07   .03

    Describe   .01 .12 -.23, .25    .91   .37

    Nonjudgment   .00 .10 -.19, .20    .96   .28

    Nonreactivity -.08 .11 -.31, .15    .50   .19

Step 3 - Mindfulness facet predictor .590

    FFMQ - Act with Awareness   .79 .12   .55, 1.03 <.01   .69

Step 1 R
2 

 = .05, F(2,57) = 1.48, p = .24; Step 2 R
2

 change = .20, p = .01 Step 3 R
2

 change = .34, p  < .001

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included all other FFMQ scales. Step 3 included FFMQ Act with Awareness. Step 3 model parameters are presented in the table.

Hierarchical Regression Models Predicting Daily Cognitive Errors from Facets of the FFMQ (N = 60)

Table 23
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Exploratory Analyses 

 Given that we did not find consistent evidence that FFMQ Nonjudgment and 

Nonreactivity uniquely predicted emotional regulation, we sought to examine whether these two 

facets were associated with other measures of emotion. We ran Pearson correlations to examine 

the association between these two facets of the FFMQ and (1) PANAS and (2) CES-D scores, 

which were also collected during the testing session. Neither facet was correlated with PANAS 

positive affect, rs < .16, ps > .22, but Nonjudgment trended towards a negative correlation with 

PANAS negative affect, r(60) = - .24, p = .07, 95% CI (-.47, .01) and was significantly 

negatively correlated with CES-D, r(60) = - .37, p < .01, 95% CI (-.57, -.13). Nonreactivity, 

however, was not significantly correlated with either PANAS negative affect, r(60) = -.03, p 

= .82, or CES-D, r(60) = -.20, p = .12. 

 

 

Table 24

Model Model R
2 b SE b 95% CI for b p Zero-Order

Step 1 - Demographic variables .049

    Age -.19 .09 -.38, -.01    .04 -.17

    Years of education   .14 .09 -.04, .33    .12   .14

Step 2 - FFMQ variables .535

    Act with Awareness   .70 .09 .51, .88 < .01   .69

Step 3 - Mindfulness predictor .535

    Breath Counting Accuracy   .01 .09 -.18, .19    .94   .12

Step 1 R
2 

 = .05, F(2,57) = 1.48, p = .24;  Step 2 R
2
 change = .49, p < .001; Step 3 R

2
 change = .00, p  = .94

Hierarchical Regression Models Predicting Daily Cognitive Errors from Breath Counting Accuracy (N = 60)

Note . CI = Confidence intervals. FFMQ = Five Facet Mindfulness Questionnaire. Step 1 included demographic variables; Step 2 

included the FFMQ Act with Awareness subscale only. Step 3 included breath counting accuracy only. Step 3 model parameters 

are presented in the table.   
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Discussion 

In Study 2 we examined the cognitive and emotional associations of dispositional 

mindfulness in older adults using objective, behavioral measures of functioning. We also aimed 

to demonstrate the specificity of the proposed facets of the FFMQ in differentially predicting 

aspects of cognitive and emotional functioning. We hypothesized that FFMQ Act with 

Awareness facet would predict executive and attentional functioning, and FFMQ Nonjudgment 

and Nonreactivity would predict emotional functioning. Additionally, we hypothesized that a 

behavioral measure of mindfulness, the breath counting task (Levinson et al., 2014), would 

predict cognitive functioning better than self-reported mindfulness (i.e., FFMQ Act with 

Awareness). Results partially supported our hypotheses. FFMQ Act with Awareness uniquely 

predicted some aspects of executive and attentional functioning and FFMQ Nonjudgment (but 

not Nonreactivity) predicted some aspects of emotional functioning. However, the breath 

counting task did not predict any aspects of cognitive functioning. 

As we saw from Study 1, the over-arching factor of mindfulness found on the FFMQ in 

younger and middle-aged adults and meditators, is less robust in older adults suggesting the 

facets may behave more uniquely. This is consistent with Rau and Williams (2015) suggestion 

that we should not use summary scores of mindfulness to predict behavior because the variability 

with each subscale reduces the precision of a total score. Thus, in the current study we aimed to 

demonstrate that these facets of mindfulness, measured by the FFMQ, do indeed uniquely predict 

different types of cognitive and emotional functioning. As predicted, we found that FFMQ Act 

with Awareness accounted for a marginally significant amount of variance in updating and 

monitoring and significant amount of variance in attention. These findings were in the predicted 

direction in that higher scores on FFMQ Act with Awareness predicted better updating and 

attentional performance. This was over and above the variance accounted for by other predictor 
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variables including age and education, but also, as predicted, over and above variance accounted 

for by the other facets of the FFMQ. Except for FFMQ Nonjudgment at one time point of the 

attentional blink paradigm none of the other facets of FFMQ were unique predictors of updating 

or attention. Interestingly, Nonjudgment negatively predicted attentional blink at 202 ms such 

that higher scores on Nonjudgment predicted lower accuracy (i.e., more attentional blink) at the 

202 ms position. Despite both Act with Awareness and Nonjudgment being predictors of 

attentional blink at 202 ms, the fact that they are in the opposite direction of each other suggests 

they are indeed capturing different facets of mindfulness that are uniquely predicting behavior.  

The data highlighted above provide preliminary, though not definitive, evidence that the 

FFMQ Act with Awareness subscale is a unique predictor of updating and monitoring and to 

some degree, attention, though this was not the case for inhibitory control. FFMQ Act with 

Awareness was not a predictor of inhibitory control (measured by the Simon task), which is 

unexpected given the relatively consistent literature on the association between mindfulness and 

this aspect of executive functioning (e.g., Gallant, 2016). However, we also found that none of 

our other variables predicted performance on the Simon task, including age, which again is 

surprising given the rather robust literature on inhibitory deficits in older adults (e.g., Hasher & 

Zacks, 1998). This suggests the Simon task may not have optimally measured inhibitory control, 

and therefore obscured our ability to detect the association between inhibition and mindfulness. 

 Although FFMQ Act with Awareness predicted some aspects of executive functioning 

and attention as we expected, it also predicted performance on a measure of verbal intelligence, 

which was not expected. Although at first glance this appears to suggest a lack of specificity in 

predicting functioning, FFMQ Act with Awareness was actually negatively correlated with 

verbal intelligence. That is, individuals scoring higher on Act with Awareness performed more 
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poorly on the measure of verbal intelligence. This is surprising given that previous research finds 

individuals with higher education tend to report higher degrees of dispositional mindfulness 

(Baer et al., 2008). In our sample, the Similarities subtest of the WAIS-IV, our measure of verbal 

intelligence, was positively correlated with education (r = .35, p = .007). Therefore, we would 

expect that if Act with Awareness and verbal intelligence were associated it would be in a 

positive direction. This was the case for Nonjudgment, which was a significant, positive 

predictor of verbal intelligence, and again suggests distinction between this scale and Act with 

Awareness, given their opposite predictions.  

It is unclear at this time why we found that FFMQ Act with Awareness negatively 

predicted Similarities scores. Although it could simply reflect a spurious correlation due to the 

large number of analyses we conducted, it is also important to consider the range of scores on 

this measure of verbal intelligence. All participants fell in at least the average range on this 

standardized measure, such that we are not capturing correlations among low to high functioning 

but rather average to very superior functioning. Despite this consideration, it is still strange that 

dispositional mindfulness negatively predicts verbal intelligence and future studies may wish to 

explore the potential causes of this peculiar association. 

 Finally, we found FFMQ Act with Awareness was robustly, uniquely predictive of 

everyday cognitive errors, explaining a third of the variance in the model. However, this was also 

a self-report measure and the robust association likely reflects a significant portion of shared 

method variance. Particularly given the relatively lower variance accounted for by FFMQ Act 

with Awareness on the objective measures. Thus, caution should be used when interpreting these 

results. We also found that FFMQ Observe marginally predicted everyday cognitive errors, but 

this was a negative association, suggesting with higher FFMQ Observe scores individuals 
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reported more cognitive errors. Similar to previous studies that find FFMQ Observe predicts 

negative outcomes in nonmeditators, this finding hints that the Observe facet of the FFMQ may 

reflect psychological processes that are inconsistent with mindfulness in a nonmeditating sample 

of older adults 

 We did not find that FFMQ Nonreactivity was a unique predictor of emotion regulation 

but FFMQ Nonjudgment was a modest, unique predictor of two measures of emotion regulation, 

using the EIT. First, FFMQ Nonjudgment marginally predicted emotional interference for 

unpleasant stimuli immediately upon presentation (1 s) and significantly predicted emotional 

interference for pleasant stimuli at a delay (4 s). Both of these correlations were negative 

suggesting higher FFMQ Nonjudgment was associated with reduced interference (i.e., “better” 

performance). These two measures are two of three we may have expected to be predicted by 

FFMQ Nonjudgment based on Ortner and colleagues (2007) work. The other, which we did not 

find, is emotional interference for unpleasant stimuli at a delay (4 s). Ortner and colleagues (as 

well as others) hypothesized that mindfulness is associated with a reduction in prolonged 

emotional reactivity. They suggest that individuals who are high in mindfulness are better able to 

attend to the present moment, and are therefore able to disengage their attention more rapidly 

after initial reactions to emotional provocation. This frees up cognitive resources to respond 

more quickly to the tones when they are presented at a delay during the EIT. Ortner and 

colleagues found that among meditators, duration of meditation experience was negatively 

correlated with interference at delay for both pleasant and unpleasant stimuli. We found evidence 

for reduction in interference for pleasant stimuli but not unpleasant stimuli, the latter of which is 

arguably more theoretically consistent with evidence of emotion regulation. 

Ortner and colleagues also found that duration of meditation experience was negatively 
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correlated with emotional interference for unpleasant stimuli upon immediate presentation, 

which is consistent with our finding that higher FFMQ Nonjudgment marginally predicted lower 

emotional interference for this stimulus type and time point. This suggests that dispositional 

mindfulness is modestly associated with immediate reductions in emotional reactivity. 

Interestingly, Ortner and colleagues did not find that the MAAS correlated with any of the EIT 

measures, although the TMS negatively correlated with EIT performance. They suggested this 

was because the MAAS only captures the “attention” facet of mindfulness, and unlike the TMS, 

does not capture the “acceptance” facet. This is again consistent with our finding that FFMQ Act 

with Awareness, the subscale that is most similar to the MAAS and captures “attention”, did not 

predict EIT performance, but FFMQ Nonjudgment (“acceptance”) did predict at least some 

aspects of EIT performance.  

 Given that the emotional facets of the FFMQ did not predict performance on the EIT 

entirely as expected, we sought to examine their association with other measures of self-reported 

emotion regulation in a series of exploratory correlation analyses. Though Nonjudgment was 

marginally, negatively associated with state-level negative affect and significantly, negatively 

associated with depressive symptomatology, Nonreactivity was not significantly correlated with 

either. In light of these findings, it is also worth noting that we found a marginally significant 

zero-order correlation (r = .25, p = .06) between Nonreactivity and emotional interference for 

unpleasant stimuli at delay (4 s SOA), which indicated greater Nonreactivity was associated with 

more emotional interference (i.e., more emotional reactivity).  This may suggest that 

Nonreactivity is not associated with emotional functioning in the way we originally expected 

although it is unclear at this time what it might capture. 
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Contrary to predictions, we did not find that the breath counting task was a better 

predictor of cognitive functioning than FFMQ Act with Awareness. In fact, in four analyses it 

accounted for 0% of the variance after controlling for demographic variables and FFMQ Act 

with Awareness. This is surprising given that breath counting accuracy is reportedly a behavioral 

measure of mindfulness and is shown to modestly correlate with the MAAS (r = .20) and total 

FFMQ score (r = .21; Levinson et al., 2014). However, in our sample, FFMQ Observe and Act 

with Awareness, were not significantly correlated with breath counting accuracy, although 

Observe was marginally negatively correlated. Post-hoc exploratory correlations between breath 

counting accuracy and the other facets of the FFMQ revealed similar, nonsignificant results (ps 

> .26). This may suggest that in this sample, breath counting accuracy was not measuring 

mindfulness. This could be the result of a number of factors including that just over a third of our 

participants reported using strategies to stay focused on the task (e.g., counting on fingers), 

despite being asked not to use strategies. Once strategies are employed, the focus is taken away 

from the breath and internal sensory monitoring and likely compromises the task as a measure of 

mindfulness. Some of our participants reported that they felt they needed to use a strategy 

because their minds were wandering and they were having trouble staying focused. This suggests 

that strategy use may have interfered with our ability to capture true mindful and non-mindful 

behavior (i.e., mind-wandering), which likely makes breath counting accuracy an inaccurate 

measure of mindfulness in this sample. 

 

Strengths and Importance of the Current Study 

Many models of mindfulness pose that it is multifaceted, with different facets uniquely 

predicting specific behaviors (e.g., Baer et al., 2008; Shapiro et al., 2006). However, few studies 
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to date have attempted to demonstrate specificity of these facets in predicting behavior across a 

wide range of cognitive and emotional measures. Even fewer have invest igated this question 

using the combination of the FFMQ, arguably the most comprehensive self-report measure of 

mindfulness, and objective measures of cognitive and emotional functioning. This is a major 

strength of the current study. We used a relatively comprehensive battery of objective tests to 

demonstrate specificity of the facets in predicting behavior. Comparing the different facets of 

mindfulness as unique predictors of functioning is arguably important for establishing accurate 

models and conceptualizations of mindfulness.  

Additionally, this is one of a relatively few number of studies that has examined the 

construct of mindfulness in an older adult population. Given that there are emotional and 

cognitive changes that occur over the lifespan it is important to examine how mindfulness 

presents in an older adult population. This is particularly relevant given the recent interest in 

using mindfulness training as a way to boost or enhance cognitive functioning in this population. 

In order to effectively assess these interventions, we need to understand how mindfulness is 

associated with cognitive and emotional functioning at baseline. This helps to inform our 

conceptualizations, models, and theorized mechanisms of change as well as identifies domains to 

target and measure in intervention work. The current study provides another small piece of the 

puzzle in identifying the potential contributions of mindfulness to attention, updating and 

monitoring, and emotion regulation in an older adult population. 

 

Limitations 

A substantial limitation in this study was its small sample size, which resulted in all 

analyses being under powered. This is particularly of concern as many studies of mindfulness 

demonstrate small effects in small sample sizes, which reduces the confidence we have in the 
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results. Unfortunately, the current study is similar in these respects. Additionally, the sample of 

older adults we used in the study is not representative of the general population. On average, 

these individuals are highly educated having more than a Bachelor’s degree, 100% White, and, 

anecdotally, relatively affluent (i.e., middle to upper class). This limits our ability to generalize 

our findings to the larger population. It also likely reduced variability in our data as these 

individuals appeared to be very high functioning, evidenced by the average to very superior 

Similarities scores. Increasing the diversity in cognitive functioning could potentially increase 

the strength or robustness of predictions.  

Another limitation is that we were not able to control for other variables in our regression 

models that we know contribute to cognitive and emotional functioning, notably depressive 

symptomatology. Although we excluded any individuals with significant depressive 

symptomatology, our participants ranged in scores on the CES-D from 0 to 14 (M = 4.78, SD = 

3.80). Depressive symptoms are associated with lower cognitive functioning, particularly in the 

domains of attention and executive functions (Rock, Roiser, Riedel, & Blackwell, 2014), and 

lower mindfulness scores (Fresco et al., 2007), suggesting the two might be confounded. 

However, we decided against adding more predictors to the model because analyses were already 

under-powered and we did not want to risk over specifying the model. Future studies with larger 

samples may benefit from including this measure in their analyses to demonstrate that 

mindfulness is not confounded with depressive symptomatology as a predictor of cognition.  

 

Conclusion 

 Results from Study 2 suggest that dispositional mindfulness in this older adult sample 

was associated with marginally better updating and monitoring, reduced attentional lapses, and 
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fewer everyday cognitive errors, with some modest indication of better emotion regulation, and 

an unexpected negative association with verbal intelligence. We found some evidence for the 

specificity of FFMQ facets in uniquely predicting cognitive and emotional functioning, although 

we also found surprising associations between facets of mindfulness and outcomes that are 

currently difficult to explain. The Act with Awareness facet predicted updating and attention and 

the Nonjudgment facet predicted aspects of emotion regulation, and there was some indication 

that the Observe and Nonreactivity facets may not be reliable predictors as measures of 

mindfulness. These results facilitate a better understanding of the presentation of dispositional 

mindfulness in later life, at least for individuals who share our sample’s demographics, and lend 

support to the theory that mindfulness is a multifaceted construct.  
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4. STUDY 3: MINDFULNESS TRAINING FOR IMPROVING COGNITIVE AND 

EMOTIONAL FUNCTIONING IN HEALTHY, NON-MEDITATING OLDER ADULTS. 

Introduction 

In Study 3 we investigated whether a brief targeted mindfulness training, delivered online, 

could improve aspects of cognitive and emotional functioning in a healthy older adult population. 

Keeping with our focus on high methodological rigor, we used the same objective measures as 

Study 2 and an active control group (i.e., mind-wandering group) that was well matched to our 

experimental, mindfulness group. 

 

Mindfulness Interventions and Cognitive and Emotional Functioning 

As Prakash and colleagues (2014) stated, “At the crux of the construct of mindfulness lies 

its promotion of single-minded goal maintenance in the face of external or internal interference” 

(p. 8). Being mindful, therefore, requires maintaining vigilance over a period of time (i.e., 

sustained attention), maintenance of the representation of goals and task-relevant instructions 

(i.e., updating), inhibition of and monitoring for task-irrelevant behavior (e.g., mind-wandering), 

and shifting from task-irrelevant behavior to goal-relevant behavior (Lutz, Slagter, Dunne, & 

Davidson, 2008). Accordingly, intervention studies show that mindfulness improves attentional 

skills and executive functions (e.g., Ainsworth, Eddershaw, Meron, Baldwin, & Garner, 2013; 

Becarra, Dandrade, & Harms, 2016; Chambers, Lo, & Allen, 2008; Jha, Krompinger, & Baime, 

2007; Slagter et al., 2007; Tang, Ma, Wang, Fan, Feng, et al., 2007; Zeidan, Johnson, Diamond, 

David, & Goolkasin, 2010). 

Interest in using mindfulness as a method for improving attention and executive 

functioning is apparent from the proliferation of recent studies in this area as well as the multiple 

reviews and meta-analyses that encourage continued investigation in this field. Particularly 
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encouraging is a review by Chiesa and colleagues (2011) covering a broad swath of research on 

cognition and mindfulness and a meta-analysis by Gallant (2016) focused on executive functions 

in healthy adults from the perspective of Miyake and colleagues’ (2000) model of executive 

functioning (i.e., updating and monitoring, shifting, and inhibition). Chiesa and colleagues’ 

review included healthy and clinical samples as well as study designs comparing mindfulness 

interventions to control conditions and long-term meditators to meditation naïve. In general, 

these authors found evidence that mindfulness training improved sustained attention, inhibition, 

and updating and monitoring with less consistent evidence for improvements in selective 

attention and shifting. However, even among sustained attention, inhibition, and updating and 

monitoring, the findings were mixed suggesting there are conditions under which mindfulness is 

less likely to benefit cognition. Chiesa and colleagues identified some of the conditions 

associated with significant findings, which included longer intervention duration (> 8 weeks), 

nonrandomized design, no-intervention control groups, and higher rates of practice. Similarly, 

though not completely consistent with Chiesa and colleagues, Gallant’s (2016) meta-analysis 

found evidence for specific rather than general effects of mindfulness on executive functions. 

Gallant found that mindfulness training robustly impacted inhibition, while shifting and 

updating were more variable, and suggested mindfulness may selectively impact inhibition rather 

than impact executive functions more generally. Importantly, however, inhibition was the most 

widely investigated of the executive functions (six studies), these studies used almost exclusively 

no-contact control groups, and half of the studies examined experienced meditators rather than 

meditation naïve individuals. In contrast, only three studies included measures of updating and 

five included measures of shifting, studies of updating used more active control groups, and 

neither updating nor shifting studies included experienced meditators. Therefore, it is possible 
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that the strength of the findings in inhibition compared to updating and shifting may be partially 

due to inclusion of more studies that were less optimally controlled with participants that had 

prior meditation experience. Indeed other researchers, for example, argue for the importance of 

updating as a functional marker of mindfulness, particularly because updating may be an 

important mediator in the association between mindfulness and emotion regulation (Jha, Stanley, 

Kiyonaga, Wong, & Gelfland, 2010).   

 One way that mindfulness interventions may decrease psychological distress and increase 

well-being is through a change in early emotion regulation processes (Chiesa Serretti, & 

Jakobsen, 2013; Hölzel et al., 2011). Previous work demonstrates that brief mindfulness 

interventions can heighten willingness to tolerate uncomfortable emotions and sensations, 

increase present-moment emotional acceptance, and decrease emotional reactivity (e.g., Arch & 

Caske, 2006; Ortner et al., 2007; Uusberg, Uusberg, Talpsep, & Paaver, 2016), suggesting a 

‘bottom-up’ change process. Additionally, Ortner and colleagues (2007) demonstrated that 

compared to a relaxation training, mindfulness training reduces emotional reactivity over time. 

Although both groups reacted similarly to unpleasant stimuli at immediate presentation, only the 

mindfulness group showed reduced reactivity after a 4-second delay. Interestingly, they also 

found a positive trend in the correlation between MAAS scores and reactivity to unpleasant 

stimuli at immediate presentation of the stimuli. This finding suggests that those who reported 

higher mindfulness experienced more emotional reactivity to unpleasant stimuli at the immediate 

onset, perhaps because they were more fully attending to the present-moment (negative affect 

and all). This study provides good evidence for the bottom-up hypothesis of emotion regulation 

in mindfulness and suggests that even brief training can reduce prolonged response and reactivity 
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to negative affect, which may have important implications for dealing with depression, anxiety, 

and stress in day to day life. 

 In sum, the studies highlighted above suggest that brief mindfulness training in 

previously meditation-naïve individuals can positively impact cognitive and emotional 

functioning, particularly in domains relevant to cognitive aging. 

 

Mindfulness Interventions for Older Adults 

Age-related cognitive declines in the domains of attention and executive functions are 

well-documented in the literature and include difficulties with inhibition (Hasher & Zacks, 1988), 

updating and monitoring (Park & Reuter-Lorenz, 2009; Fan, McCandliss, Sommer, Raz, & 

Posner, 2002), and sustained and complex attention (Fan et al., 2002; van Leeuwan et al., 2009). 

Given the overlap between these documented cognitive inefficiencies and the cognitive domains 

that appear to be targeted by mindfulness training, older adults may be a population that would 

benefit from mindfulness-based interventions. Indeed, mindfulness training appears to attenuate 

age-related deterioration in certain aspects of attention and executive functioning in older adults, 

including alerting (Pagnoni & Cekic, 2007), sustained attention and inhibition (e.g., van 

Leeuwen et al., 2009; Prakash Rastogi, Dubey, Abhishek, Chaudhury, & Small, 2012), and 

shifting and updating (Prakash et al., 2012). Furthermore, Jha and colleagues (2010) found that 

mindfulness training was specifically effective for boosting updating performance, particularly 

when individuals are low in this domain of functioning, which is characteristic of many older 

adults. Thus, as Prakash et al. (2014) stated, mindfulness training may be an “opportunistic 

approach to cultivating cognitive benefits in older adults.” (p. 1).  
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In a recent review, Gard and colleagues (2014) systematically reviewed 12 studies of the 

effects of meditation on age-related cognitive functioning in middle-aged and older adults and 

concluded that meditation training (not specific to mindfulness) positively impacted age-related 

cognitive decline. With respect to mindfulness practices specifically, the review included a wide 

variety in types of practice including mantra- and object-based techniques (e.g., transcendental 

meditation), Buddhist mindfulness practices (e.g., Vipassana), and standardized protocols (e.g., 

MBSR). The most consistent finding was improvement in attention, which was associated with 

mindfulness-based training in particular. Executive functions, specifically shifting and inhibition, 

also improved in many studies, although they sometimes did not survive correction for multiple 

comparisons. From this review, Gard and colleagues summarized the results, suggesting that 

while encouraging, strong conclusions could not be drawn as the majority of the studies were 

under-powered due to low sample sizes. Further, most studies were not RCTs nor did they use 

appropriate control groups and the authors found evidence that suggested a risk of publication 

bias. These concerns are echoed by many other researchers interested in the impact of 

mindfulness on cognitive and emotional functioning more generally (i.e., not just in older adults) 

and imply a need for more rigorous methodology in this field. 

Since Gard and colleagues’ (2014) review was published less than two years ago, the 

number of studies investigating the impact of mindfulness training on the cognitive functioning 

of older adults has almost doubled. These studies have encompassed questions spanning whether 

mindfulness training can be used to promote successful cognitive aging in healthy older adults to 

whether it can be used to treat cognitive dysfunction. Findings suggest mindfulness training can 

reduce memory impairment seen in mild cognitive impairment (Smart, Segalowitz, Mulligan, 

Koudys, & Gawryluk, 2016), and enhance general goal-directed attentional networks 
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(Malinowski, Moore, Mead, & Gruber, 2015) and inhibition (Wahbeh, Goodrich, & Oken, 2016) 

in healthy older adults. Although, many of these studies were RCTs, they still used suboptimal 

control groups (e.g., waitlist or education groups) and no studies, to date, have attempted to 

assess or control for expectancy of improvement. Davidson and Kaszniak (2015) recently 

highlighted these concerns, which present major challenges for interpretation of intervention 

studies and which require remedy to advance the field.   

 
Challenges in Intervention Studies  

 The current state of mindfulness intervention research suggests that while there appears 

to be an association between training mindfulness skills and enhancing emotional and cognitive 

health, we need to use more methodologically rigorous standards to clarify this association. 

Some key ways we can address this is through use of active, well-matched control groups; 

measuring credibility/expectancy; assessing adherence to intervention protocol; examining 

unique contributions of the proposed ‘active ingredients’ of mindfulness; and measuring changes 

in mindfulness and how these changes relate to outcome measures. 

 As we highlighted above, many studies have found mindfulness training positively 

impacts a variety of factors contributing to cognitive and emotional health, but the comparison 

group is often non-active controls (e.g., waitlist, no contact) or active controls that are arguably 

low in credibility and expectancy for improving well-being (e.g., psychoeducation [Smart, 

Segalowitz, Mulligan, Koudys, & Gawryluk, 2016; Turner, 2014], listening to The Hobbit on 

audio book [Zeidan et al., 2010], and training mental arithmetic [Malinowski et al., 2015]). 

Although some have used active controls such as relaxation (e.g., Mallya & Fiocco, 2016) or 

attention training groups (e.g., Watier & Dubois, 2016), these are the minority. As Prätzlich et al. 

(2016) demonstrated, expectancy of improvement is high in mindfulness interventions and 
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significantly impacts performance, even on objective measures of cognition and emotion 

regulation. Therefore, it is critical that control conditions match mindfulness conditions on 

expectancy and credibility in order to rule out the possibility that outcomes are due to 

expectation of change. This requires measuring participants’ expectation of improvement to be 

able to compare conditions and demonstrate similarity and also ensure that the intervention is 

perceived as beneficial. Devilly and Borkovek (2000) developed the Credibility and Expectancy 

Questionnaire, which can be used with slight modifications in mindfulness interventions. Related 

to expectancy is the amount of effort and adherence the participant employs during the 

intervention, which has the potential to impact results. Some researchers have found that the 

amount of practice participants engaged in over the course of the intervention dramatically 

changed the potential for positive results. Specifically, those who practice more benefited from 

the intervention while those who practiced less saw no benefit (e.g., Carmody & Baer, 2009; Jha 

et al., 2010; c.f., Carlson, Speca, Patel, & Goodey, 2004). Thus, assessing participant compliance 

with the protocol could have important implications for results. 

 Other important considerations include addition of nonspecific factors in mindfulness 

interventions and the association between changes in mindfulness and outcome measures. First, 

there is substantial variability in mindfulness intervention studies, which range from brief, 5-10 

minute inductions to 3-month intensive retreats to standardized protocols for stress, anxiety, and 

depression (e.g., MBSR; Kabat-Zinn, 1990). Although there is debate about whether mindfulness 

practice can be decontextualized and distilled into components (e.g., Grossman & Van Dam, 

2011), there is some concern among those working in the field that more comprehensive 

programs, such as MBSR, include nonspecific factors that may contribute to and inflate positive 

effects of the training. This may be particularly true for the social aspect of many of these 
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interventions, which are generally run in groups. Although this may not be an issue when the 

question is one of clinical utility and efficacy, it does obscure interpretation when the question 

concerns mechanisms or specificity of proposed active components of mindfulness for 

improving functioning. Finally, it is important to measure changes in mindfulness from pre- to 

post-intervention to demonstrate modification and assess its association to outcomes. It is not 

uncommon for studies to infer changes in mindfulness simply because the intervention itself was 

designed to enhance mindfulness. This assessment is perhaps even more important in light of a 

recent meta-analysis showing only small to moderate changes in self-reported mindfulness 

following intervention and that correlations between changes in mindfulness and outcomes were 

small to moderate (r = .27-.30; Quaglia, Braun, et al., 2016).  

   

Current Study 

In Study 3 we examined whether brief mindfulness training (i.e., a breath-focused 

practice) would impact performance in domains of cognitive, emotional, and daily functioning in 

older adults. In this study we attempted to address several of the current challenges in the 

mindfulness intervention literature by employing a RCT design, using an active and credible 

control group, measuring credibility and expectancy of our training conditions, using objective 

measures in addition to self-report measures, and attempting to partially isolate the proposed 

active ingredients of mindfulness practice by delivering the training online rather than as a 

class/group. We used an online breath-focused training protocol as our mindfulness training 

condition and compared it to a group of active controls who engaged in an online mind-

wandering training. Delivering the mindfulness training online may be one way to reduce some 

of the nonspecific factors often associated with group, in-person interventions (notably social 
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support and engagement). Online mindfulness training is relatively new, but studies suggest this 

mode of intervention delivery can be a viable way to increase self-reported mindfulness, 

decrease psychological distress (depression, anxiety, stress), and increase well-being (for meta-

analysis see Spijkerman, Pots, & Bohlmeijer, 2016). However, at present, no studies have 

attempted to examine the impact of online mindfulness training for improving cognitive 

functioning and none have used objective assessments. Moreover, studies using online 

mindfulness training generally target clinical rather than healthy adult populations (e.g., 

individuals with cancer, depression, pain, anxiety).  

 

Hypotheses 

Hypothesis 1. Mindfulness training will increase self-reported mindfulness on the FFMQ 

and improve accuracy on the breath counting task. The mind-wandering training will not impact 

measures of mindfulness. 

Hypothesis 2. Mindfulness training will increase performance on measures of executive 

functions (updating [Keep Track], inhibition [Simon]) and attentional control (Attentional Blink). 

Mind-wandering training will not impact attentional control or executive functions. 

Hypothesis 3. Neither mindfulness nor mind-wandering training will impact verbal 

intelligence (WAIS-IV Similarities), demonstrating discriminant validity of mindfulness training 

on cognitive functioning. 

Hypothesis 4. Mindfulness but not mind-wandering training will reduce interference 

associated with processing emotional material (EIT), particularly after longer delays following 

stimulus onset. 
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Hypothesis 5. Mindfulness but not mind-wandering training will reduce the number of 

everyday cognitive errors (composite of MMQ, CFQ, and ARCES) that people experience. 

 

 

Method 

Participants  

A subset of older adults who participated in Study 2 were randomly assigned using 

simple randomization to receive either the (a) Mindfulness Training (MT; n=30) or (b) Mind-

Wandering Training (MWT; n=26; demographic information presented in Table 25). One 

modification to the randomized design is that we had six couples in the study, and we alternated 

between assigning both partners to either the MT or MWT group (i.e., three couples per group) 

such that there would be an equal number of couples in each group. 
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Eight participants (3 from MT and 5 from MWT) did not complete training and/or the 

follow-up testing (deceased, n=1; experienced health problems, n=1; became a caregiver, n=1; 

relocated, n=1; travelling, n=1; did not enjoy the training, n=3) and one participant in the MWT 

group used a meditation training that he found on the internet instead of the one provided. This 

left a remaining 47 participants (84% of those randomized), included in the analyses, 27 in the 

MT group and 20 in the MWT group. Comparison of the nine participants not included in the 

analyses revealed no significant differences between groups on any demographic or outcome 

variables (ts [55] < 1.0, ps > .10). 

  

Materials 

Total Sample                        

(n=47) MT Sample (n=27)

MWT Sample 

(n=20)

Age 75.8 (5.7) 65-90 74.7 (5.3) 76.7 (6.6)

Education (years) 16.6 (2.5) 12-22 16.9 (2.3) 16.1 (2.6)

Sex (female) 62% 57% 68%

Race (White) 100% 100% 100%

Marital Status

    Single 12% 12% 13%

    Married 59% 62% 55%

    Widowed 16% 14% 18%

    Divorced 13% 12% 14%

Familiarity with meditation

    never meditated 70% 77% 68%

    infrequent past 19% 13% 23%

    frequent past 11% 10% 9%

MMSE 29.2 (1.0) 26-30 28.9 (1.1) 29.7 (0.5)

Table 25

Study 3 participant demographics: Mean (SD) range
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 Pre- and post- testing materials. Measures collected from Study 2, including Keep 

Track task, Attentional Blink task, Simon task, Emotional Interference Test (EIT), WAIS-IV 

Similarities, and the daily cognitive functioning questionnaires (MMQ, CFQ, and ARCES), 

served as the baseline testing for Study 3. After the first training session, participants completed 

the Credibility and Expectancy Questionnaire (Devilly & Borkovec, 2000) on Qualtrics to assess 

credibility of both training conditions.  

The Credibility and Expectancy Questionnaire asks six questions about the believability 

of an intervention and how much participants think and feel they will obtain benefits from 

engaging in the intervention. Four of the questions range on a 9-point scale (1 = not at all, 5 = 

somewhat, 9 = very) and the other two ask for a percentage response ranging from 0% to 100% 

in 10% increments. The questions for this study were slightly modified so that wording would be 

consistent with the current training (e.g., the word “treatment” in the original questionnaire was 

changed to “training” in our version). The questions included: 

1. At this point, how logical does the training seem? 

2. At this point, how useful do you think this training will be in creating a sense of 

well-being? 

3. How confident would you be in recommending this training to a friend? 

4. By the end of the 6-week period, how much improvement in your well-being do 

you think will occur? 

5. At this point how much do you really feel that the training will help you to 

increase your sense of well-being? 

6. At the end of the 6-week period, how much improvement in your well-being do 

you feel will occur? 
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At the end of the 6-week MT or MWT, participants completed an almost identical testing 

protocol to Study 2 (see above) with the following exceptions:  

1) We did not administer the Emotional Memory Task during Study 3 as it would not be 

incidental memory task and thus we would not be able to compare performance across 

time (Reed et al., 2014).  

2) The picture set for the EIT was the list that was not presented during Study 2. 

3) Participants completed a modified Credibility and Expectancy Questionnaire (Devilly 

& Borkovec, 2000) at the end of training to assess the degree to which they found the 

training useful/helpful (i.e., questionnaire re-worded to be in past-tense). 

4) Participants completed a Post-Training Evaluation Survey asking about their training 

experience (see Appendix F) including how intrusive they found the training (0 = not 

intrusive at all to 10 = very intrusive), how many days of training they missed (open-

ended), how enjoyable they found the training (0 = not enjoyable at all to 10 = very 

enjoyable), and any additional comments they wanted to include. 

Mindfulness Training (MT; for script see Appendix G): The MT was based on a 

modified mindfulness training script from Jon Kabat-Zinn’s (1990) guided practice for MBSR. 

Participants logged on to qualtrics.arizona.edu to access the guided breath training audio 

recording. The audio recording was created for this study and the script was read by a graduate 

student who is experienced in leading meditation and who is certified in a mindfulness-related 

protocol: Cognitively-Based Compassion Training (CBCT; Pace, Negi, Adame, Cole Sivilli, 

Brown et al., 2009). Participants were asked to complete the 22-minute training every day for six 

weeks. Logging on to Qualtrics should have allowed for an objective measure of compliance 

with the procedure. However, because participants frequently forgot to submit their training at 
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the end of a session, an objective assessment of compliance could not be determined. The 

training consisted of a focused attention exercise that cultivates awareness of the breath. When 

thoughts arise (i.e., mind wandering) participants are encouraged to acknowledge the existence 

of the thought and then gently let it go, without judgment or evaluation, always returning to the 

breath. Thus, the training encourages awareness of mind-wandering and training in redirecting 

attention back to a single focus (i.e., the breath) with an attitude of acceptance.  

 Mind-Wandering Training (MWT; for script see Appendix H): For the MWT condition, 

participants logged on to qualtrics.arizona.edu to access the audio recording designed to 

encourage mind-wandering, fantasizing, and day-dreaming. The audio recording was created for 

this study and the same graduate student who read the script for the MT condition read the script 

for the MWT condition. The script was read in the same tone and with the same prosody as the 

MT condition to control for the possibility of inducing relaxation by listening to a guided 

training. Consistent with the MT group, participants in the MWT condition received a short 

preamble at the beginning of the recording, guidance on how to sit, and post-training guidance 

on coming out of the practice. Participants engaged in this 22-minute training every day for six 

weeks. As with the MT group, participants frequently forgot to submit their training at the end of 

a session, and so an objective assessment of compliance could not be determined. The training 

consisted of minimal guidance during which participants were encouraged to let their attention 

and minds wander at will without trying to control the thoughts and feelings that came up. 

Furthermore, in direct opposition of mindfulness training, we encouraged participants to evaluate 

whether their thoughts were good or bad. With minimal guidance, emphasis on lack of 

attentional control, and encouragement to make evaluations about the valence of their thoughts, 
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participants received no training in focused attention, nonjudgment, or awareness of lapses of 

attention.  

Consistent with Davidson and Kaszniak’s (2015) suggestions, we aimed to design a 

control condition that was as credible as our mindfulness group such that it would lead to the 

same amount of expectancy for improvement in well-being. Both groups received repeated 

exposure to the idea that their training was designed to increase well-being through mechanisms 

that matched their respective conditions; for the mindfulness condition this was through 

increasing awareness and nonjudgment and for the mind-wandering condition this was through 

creativity and relaxation. Additionally, in line with Davidson and Kaszniak’s suggestions, we 

aimed to control for as many of the ‘nonactive’ or nonspecific components of our mindfulness 

condition as possible, such that conditions were matched on all aspects except the main 

ingredient of mindfulness; training nonjudgmental attention and awareness. This included 

requiring the same length of time spent in the training, emphasis on how it would contribute to a 

sense of well-being, using the same instructor for both conditions and maintaining the tone and 

prosody of the voice (one that would induce relaxation and calm), using the same instructions 

leading in to the training (e.g., how to sit, taking a deep breath), and using the same instructions 

coming out of the training. The only way we believe the conditions differed was (a) in the 

instructions to attend to the breath without judgment (mindfulness condition) versus to let the 

mind wander and judge thoughts as good or bad (mind-wandering condition) and (b) the amount 

of guidance participants received throughout the recording, which was high in the mindfulness 

condition and low in the mind-wandering condition (e.g., 10 minutes of silence in the recording 

during which participants were asked to let their minds wander at will). In these ways, we met 

almost all criteria put forth by Davidson and Kaszniak (2015) for a proper comparison condition, 
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including matched (1) study length, (2) daily practice, (3) blinding of participant towards the 

experimental condition, and (4) expertise of the teacher (teacher certified in CBCT). The only 

criterion we did not meet was blinding of the experimenter towards experimental condition, 

although all testing was carried out by research assistants who were blinded to the study 

hypotheses. 

 

Procedure 

 Following participation in Study 2, participants were randomized and provided with 

instructions for logging onto the training website to listen to the recording. We did not use the 

words “mindfulness” or “meditation” at any point during the study to reduce the potential for 

expectancy biases (e.g., Pratzlich et al., 2016). The training was referred to as general “well-

being” training and the two conditions were called “Breath Focused Awareness Training” (i.e., 

MT) and “Stream of Consciousness Visualization” (i.e., MWT). We initially asked participants 

to commit to a time and place for training every day. However, feedback suggested this was too 

restrictive and so after 10 participants we only asked that they complete the training daily, 

whenever was convenient for them. Following the first day of the training, participants 

completed the Credibility and Expectancy Questionnaire (Devilly & Borkovec, 2000) online via 

Qualtrics. Most participants were able to complete the questionnaire upon the first day but there 

were 10 participants who completed it within four days of their first session. Although there was 

no formal contact with experimenters during the 6 weeks of training, participants were 

encouraged to call or email if they encountered any problems. Following completion of their 6 

weeks of training, they were brought back to the lab and they completed the battery of tests and 

questionnaires from Study 2 (with the exceptions listed above). All participants were able to 
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attend this post-training session within a week of their final training day. The testing order 

remained identical to Study 2 with the exception that Emotional Memory Task was removed and 

we added the modified Credibility and Expectancy questionnaires and the Post-Training 

Evaluation Survey at the end of the testing session. The experimenter left the room while 

participants filled out the modified Credibility and Expectancy questionnaire and Post-Training 

Evaluation Survey online via Qualtrics to reduce possibility of response bias from experimenter 

presence. Following completion of these questionnaires, participants were paid $60 for their 

participation.  

 

Data Analysis 

 Outcome measures were analyzed in separate 2 (group: MT and MWT) by 2 (time: pre- 

and post- training) mixed repeated measures ANOVAs.  

 

 

 

 

Results 

Preliminary Analyses 

Compliance. Based on self-report following training, participants missed between 0-25 

training days for the MT group (M = 5.7, SD = 4.9) and 0-24 training days for the MWT group 

(M = 4.9, SD = 5.6). Groups did not significantly differ in the number of missed days, t(45) = .35, 

p = .73. Thirty-eight of the 47 participants completed at least 75% of the total training time (i.e., 

30 days). As previously stated, although we aimed to have an objective measure of practice, it 
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was not possible given that many participants did not follow the instructions that allowed their 

training sessions to be recorded.  

Credibility and Expectancy. Using independent samples t-tests and 2 (group; MT and 

MWT) x 2 (time; pre- and post- training) mixed repeated measures ANOVAs, we compared pre- 

and post- training responses on the Credibility and Expectancy Questionnaire (Devilly & 

Borkovec, 2000; see Table 26 for Ms and SDs).  

 

 

 

We found that the groups did not differ on any of the questions at baseline, suggesting they were 

initially equally credible conditions with similar expectancy for improvement (ts [45] < .62, ps 

> .54). Perceived logic of the training was also maintained over time in both groups and to a 

similar degree, Fs(1,45) < 1. However, both groups equally declined over time in how much they 

thought the training would be useful in promoting well-being (Mpre = 5.76, SDpre = 1.98; Mpost = 

5.07, SDpost = 2.25), F(1,45) = 4.62, p = .04, 2 = .10, and how much improvement they thought 

had occurred (Mpre = 5.13, SDpre = 2.64; Mpost = 3.76, SDpost = 2.30), F(1,45) = 12.32, p = .001, 

Mindfulness     

Training 

Mind-Wandering 

Training

Mindfulness     

Training 

Mind-Wandering 

Training

Set I: Think

    Logic of training 5.78 (1.93) 5.45 (2.50) 5.52 (2.42) 5.30 (2.20)

    Usefulness for well-being 5.96 (2.10) 5.70 (1.90) 4.84 (2.43) 5.35 (2.03)

    Recommend to a friend 5.15 (2.48) 4.95 (2.35) 4.32 (2.56) 5.75 (2.55)

    How much improvement 5.22 (2.68) 5.15 (2.60) 3.56 (2.18) 4.00 (2.47)

Set II: Feel

    Usefulness for well-being 5.07 (2.15) 5.50 (2.54) 3.52 (2.08) 4.30 (1.98)

    How much improvement 5.37 (2.79) 5.70 (2.92) 3.08 (2.14) 4.70 (2.68)

Post-training Questionnaire

    Enjoyment n/a n/a 4.12 (2.70) 5.85 (2.96)

    Intrusion n/a n/a 4.88 (2.72) 4.61 (2.89)

Table 26

Study 3 Credibility and Expectancy Questionnaire: Mean (SD) 

Pre-Training Post-Training
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2 = .22. Similarly, both groups equally declined over time in how much they felt the training 

would be useful in promoting well-being (Mpre = 5.18, SDpre = 2.33; Mpost = 3.87, SDpost =2.05), 

F(1,45) = 17.44, p < .001, 2 = .29, and how much improvement they felt had occurred (Mpre = 

5.47, SDpre = 2.87; Mpost = 3.80, SDpost = 2.50), F(1,45) = 14.39, p < .001, 2 = .25. Finally, we 

found a group by time interaction on whether participants would recommend the training to a 

friend, F(1,45) = 5.79, p = .02, 2 = .12, which suggested that the MT group was significantly 

less likely to recommend the training after completing training (Mpre = 5.12, SDpre = 2.57; Mpost = 

4.32, SDpost = 2.56), t(27) = 2.19, p = .04, while the MWT group did not significantly change 

over time, t(19) = 1.36, p = .19. Additionally, after training, the MWT group (M = 5.75, SD = 

2.55) was marginally more likely to recommend the training compared to the MT group  (M = 

4.32, SD = 2.56), t(45) = 1.86, p = .07. 

Post-training questionnaire. Results of the Post-Training Questionnaire found that the 

MWT group (M = 5.85) enjoyed the training more than the MT group (M = 4.12), t(45) = 2.05, p 

= .04, but there was no difference between groups for how intrusive they found the training to 

their daily routine (MMWT = 4.61; MMT = 4.88), t(45) = .32, p = .75. 

Familiarity with meditation. There were no significant group differences on any of the 

outcome measures based on familiarity with meditation.  

Outliers. We checked for outliers, defined as more than 2.5 SDs above or below the 

mean, on all outcome variables. Due to the already small sample size, we decided to truncate any 

outliers to values that were just within 2.5 SDs from the mean. We identified two outliers on the 

breath counting task at pre-testing and one outlier at post-testing. On the EIT we found seven 

outlier values at pre-test and six outlier values at post-test. No other outliers were identified on 

any of the other tasks. 
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Missing Data. Data was missing for the following tasks: 

1. Emotional Interference task: n=1, pre-training, one participant revealed she closed her 

eyes; post-training, n=4, two participants refused to do the task; one participant was 

under a time constraint, and one participant revealed she closed her eyes during the 

task so we could not use her data. 

2. Simon: n=2, post-training, one participant’s data lost due to experimenter and one 

participant was under a time constraint. 

Breath counting accuracy. Accuracy of breath counting was physiologically confirmed 

in the 37 participants with respiration data from Study 2 (n = 37; r = .98). Mean error rate for 

pre-training was 11% (SD = 12%) and 20% of errors were self-caught. Mean error rate for post-

training was 11% (SD = 13%) and 23% of errors were self-caught. In addition, in the total 

sample, mean keypress rate did not explain counting performance at pre-training, r(47) = -.07, p 

= .65, or post-training, r(47) = .07, p = .66.  

Attentional Blink Task. Before running group comparisons, we checked that we 

obtained the attentional blink effect by comparing accuracy of reporting T1 and all three T2 

positions at pre- and post-testing. We found evidence of the attentional blink at pre-test, such that 

participants were less likely to identify T2202ms (M = .39) compared to T1mean (M = .77), t(46) = 

8.67, p < .001; T2370ms (M = .64), t(46) = 8.20, p < .001; and T2706ms (M = .86), t(46) = 10.90, p 

< .001. Additionally, participants were less likely to identify T2370ms compared to T1mean, t(46) = 

4.02, p < .001, and T2706ms, t(46) = 6.30, p < .001.  

We found evidence of the attentional blink at post-training for T2202ms (M = .45) such that 

participants were less likely to identify this target compared to T1mean (M = .78), t(46) = 7.86, p 

< .001; T2370ms (M = .73), t(46) = 8.67, p < .001; and T2706ms (M = .89), t(46) = 11.38, p < .001. 
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At post-training participants were also less likely to identify T2370ms compared to T2706ms, t(46) = 

4.77, p < .001, but not compared to T1mean, t(46) = 1.34, p = .19. 

Simon Task. Before running group comparisons, we checked that we obtained the 

inhibitory control effect at pre- and post-training with paired-samples t-test comparing RTs (ms) 

of congruent and incongruent trials. We found an inhibitory control effect at pre- and post- 

testing, t(46) = 9.54, p < .001 and t(44) = 11.48, p < .001, respectively, such that average RTs for 

the incongruent trials (Mpre = 765; Mpost = 757) were larger than the congruent trials (Mpre = 661; 

Mpost = 670).  

EIT. Before running group comparisons, we checked whether we obtained the emotional 

interference effect at pre- and post-training sessions. We used paired-samples t-test comparing 

RTs (ms) of neutral and emotional (i.e., pleasant and unpleasant) trials at 1 s and 4 s SOAs. 

Means and standard deviations are presented in Table 27.  

 

 

Analyses of performance on the EIT at pre-testing showed that unpleasant pictures produced 

interference (i.e., larger RTs than neutral pictures) at both SOAs (1 s SOA, t[46] = 3.61, p 

= .001; 4 s SOA, t[46] = 2.85, p = .007) as did pleasant pictures (1 s SOA, t[46] = 3.07, p = .002; 

Study 3 Pre- and post- training Emotional Interference (EIT) means and SDs

Pre-training Post-training

Emo Inteference Test (RT ms)

    Pleasant 1 sec 1043 (309) 994 (331)

    Pleasant 4 sec 909 (237) 964 (297)

    Neutral 1 sec 927 (253) 949 (341)

    Neutral 4 sec 845 (203) 889 (235)

    Unpleasant 1 sec 1044 (364) 1051 (415)

    Unpleasant 4 sec 935 (262) 971 (311)

Table 27
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4 s SOA, t[46] = 2.09, p = .04). Similarly, at post-testing we found that unpleasant pictures 

produced interference (i.e., larger RTs than neutral pictures) at both SOAs (1 s SOA, t[42] = 3.41, 

p = .001; 4 s SOA, t[42] = 2.83, p = .007) as did pleasant pictures (1 s SOA, t[42] = 1.94, p 

= .05; 4 s SOA, t[42] = 2.89, p = .006).  

Consistent with Study 2, we also ran two separate within-subject 2 (valence: pleasant and 

unpleasant) x 2 (time: 1 s and 4 s SOA) ANOVA using the difference scores (e.g., 1 s SOA 

unpleasant – 1 s SOA neutral) to examine the relative interference among the four conditions at 

each time point. At pre-training we did not find any main effects for valence (Munpleasant = 112; 

Mpleasant = 89), F(1,42) = 1.10, p = .29, or time (M1sSOA = 128; M4sSOA = 72), F(1,42) = 2.57, p 

= .12, and the valence by time interaction was not significant, F(1,42) = .49, p = .49. Similarly, at 

post-training we did not find any main effects for valence (Munpleasant = 90; Mpleasant = 63), F(1,42) 

= 1.49, p = .23, or time (M1sSOA = 75; M4sSOA = 77), F(1,42) = .01, p = .92, and the valence by 

time interaction was not significant, F(1,42) = 1.12, p = .30.  

 

Main Analyses 

All means and SDs for the outcome measures are presented in Table 28. Before running 

the 2 (group: MT and MWT) x 2 (time: pre- and post- training) mixed repeated measures 

ANOVAs, we checked for baseline group differences at pre-training. We found no group 

differences at baseline for any of the outcome measures and thus, did not use baseline 

performance as a covariate in any analyses. Unless otherwise stated, all analyses were under 

powered ([1-ß] < .80, ⍺ < .05), as calculated by post-hoc power analyses for F test main effects 

and interactions terms. 
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Hypothesis 1: Mindfulness training will increase self-reported mindfulness on the 

FFMQ and accuracy on the breath counting task. There was no main effect of group on 

FFMQ Observe, F(1,45) < 1, but there was a main effect of time,  F(1,45) = 4.31, p = .04, 2 

Table 28

Study 3 main outcome variables: Mean (SD)

Mindfulness     

Training 

Mind-Wandering 

Training 

Mindfulness     

Training 

Mind-Wandering 

Training 

FFMQ

    Observe 28.15 (4.80) 29.00 (5.32) 29.14 (5.75) 30.35 (3.91)

    Describe 29.70 (5.90) 30.10 (5.12) 31.48 (5.82) 31.05 (5.26)

    Acting with Awareness 27.26 (5.40) 29.25 (6.10) 27.76 (4.83) 29.45 (5.63)

    Nonjudgment 32.37 (5.56) 32.25 (6.20) 32.40 (4.61) 32.40 (5.62)

    Nonreactivity 23.67 (3.85) 25.20 (4.71) 23.80 (3.81) 25.60 (5.24)

Breath Counting Accuracy .89 (.12) .89 (.13) .89 (.16) .90 (.12)

WAIS-IV Similarities 29.63 (3.53) 29.45 (4.16) 31.00 (3.57) 29.85 (3.87)

Attentional Blink Accuracy

    Mean T1 .76 (.14) .78 (.13) .80 (.11) .78 (.13)

    T2 - 202ms .42 (.34) .37 (.27) .50 (.29) .40 (.28)

    T2 - 370ms .64 (.28) .64 (.26) .76 (.25) .70 (.27)

    T2 - 706ms .87 (.11) .84 (.12) .90 (.08) .86 (.17)

Keep Track 20.07 (3.77) 19.75 (3.40) 20.24 (3.80) 20.30 (4.10)

Simon (RT ms)

    Congruent 637 (111) 695 (165) 651 (149) 696 (137)

    Incongruent 734 (117) 809 (180) 723 (145) 802 (159)

    Incongruent - Congruent 96 (80) 113 (63) 73 (50) 106 (53)

Emo Interference Test (RT ms)

    Pleasant 1 sec 1048(284) 1035 (50) 1052 (401) 916 (187)

    Pleasant 4 sec 931 (256) 879 (211)  1029 (339) 891 (163)

    Neutral 1 sec 910 (236) 951 (279) 973 (403) 916 (242)

    Neutral 4 sec 826 (199) 870 (212) 939 (276) 821 (148)

    Unpleasant 1 sec 1054 (385) 1031 (347) 1073 (488) 1020 (301)

    Unpleasant 4 sec 874 (257) 1017 (251) 974 (359) 967 (243)

    Pleasant - Neutral 1 sec 147 (221) 98 (211) 91 (157) 12 (125)

    Pleasant - Neutral 4 sec 100 (153) 9 (118) 85 (180) 70 (99)

    Unpleasant - Neutral 1 sec 154 (246) 80 (176) 104 (214) 103 (132)

    Unpleasant - Neutral 4 sec 48 (191) 136 (193) 35 (185) 146 (186)

MMQ

    Contentment 45.04 (15.08) 50.25 (11.82) 48.40 (14.29) 50.55 (11.63)

    Ability 46.85 (9.01) 46.70 (8.28) 47.96 (8.17) 48.90 (8.55)

CFQ 32.89 (12.36) 32.75 (9.94) 31.48 (10.47) 32.70 (11.29)

ARCES 2.32 (.57) 2.09 (.42) 2.18 (.53) 2.13 (.47)

Note : FFMQ = Five Facet Mindfulness Questionnaire; MMQ = Metamemory Questionnaire; CFQ = Cognitive Failures 

Questionnaire; ARCES = Attention-Related Cognitive Error Scale 

Pre-Training Post-Training
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= .09, which showed that FFMQ Observe increased from pre- (M = 28.51, SD = 4.99) to post- (M 

= 29.65, SD = 5.00) training in both groups. The interaction between training group and time was 

not significant, F(1,45) < 1. Similarly, there was a main effect of time on FFMQ Describe, 

F(1,45) = 6.95, p = .01, 2 = .14, which increased from pre- (M = 29.87, SD = 5.52) to post- (M 

= 31.09, SD = 5.51) training. There was no main effect of group, F(1,45) < 1, or group by time 

interaction, F(1,45) < 1. There was also no main effect of group, main effect of time, or training 

group by time interactions on any of the other FFMQ facets (Fs[1,45] < 1) or on breath counting 

accuracy (Fs[1,45] < 1).  

Hypothesis 2: Mindfulness training will improve attention and executive functions . 

Updating and monitoring was measured with the Keep Track task, specifically the total number 

of correctly identified items. The main effect of group, main effect of time, and group by time 

interaction were all nonsignificant, Fs(1,45) < 1. 

Inhibition was measured with the Simon task, specifically the average difference in RT 

(ms) between the congruent and incongruent trials. The main effect of group was nonsignificant, 

F(1,43) = 1.61, p = .21, as was the main effect of time, F(1,43) = 1.85, p = .18, and the 

interaction between training group and time, F(1,43) < 1. 

On the Attentional Blink task, we used the accuracy of reporting the second target 

number (T2) when that number appeared at 202 ms and 370 ms after the first number (T1), as a 

measure of attentional control. Thus, here we report two measures of attention. There was no 

main effect of group at T2202ms, F(1,45) < 1 but the main effect of time was significant, F(1,45) = 

4.06, p = .05, 2 = .09, showing that accuracy improved from pre- (M = .37, SD = .27) to post- 

(M = .46, SD = .26) training. The interaction between training group and time was not significant, 

F(1,45) < 1. Similarly, at T2370ms, the main effect of group and group by time interaction were 
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not significant, Fs(1,45) < 1, but the main effect of time was significant, F(1,45) = 11.46, p 

= .002, 2 = .21, power = .91, such that accuracy improved from pre- (M =.64, SD = .26) to post- 

(M =.73, SD = .25) training. 

Hypothesis 3: Mindfulness training will not improve verbal intelligence. There was 

no significant main effect of group, F(1,45) < 1, main effect of time, F(1,45) = 1.58, p = .22, or 

group by time interaction, F(1,45) < 1, suggesting training did not impact verbal intelligence. 

Hypothesis 4: Mindfulness training will reduce emotional interference. Emotional 

interference on the EIT was calculated by subtracting average RTs (ms) to neutral stimuli from 

average RTs to pleasant and unpleasant stimuli, each within 1s and 4s SOAs.  

At 1 s SOA for unpleasant stimuli, there was no significant main effect of group, main 

effect of time, or group by time interaction, Fs(1,40) < 1. At 4 s SOA for unpleasant stimuli, we 

found a significant main effect of group, F(1,40) = 5.74, p = .02, 2 = .13, such that the MT 

group showed less interference (M = 41, SD = 27) than the MWT group (M = 141, SD = 32). 

However, there was no main effect of time or significant time by group interaction Fs(1,40) < 1. 

These analyses suggest training did not impact emotional interference for unpleasant stimuli.   

At the 1 s SOA for pleasant stimuli, there was no main effect of group, F(1,40) = 1.83, p 

= .18, but the main effect of time was marginally significant, F(1,40) = 3.49, p = .07, 2 = .08, 

such that emotional interference decreased from pre- (M = 126, SD = 216) to post- (M = 51, SD = 

150) training. The interaction between training group and time was not significant, F(1,40) < 1. 

At the 4 s SOA for pleasant stimuli the main effect of group, F(1,40) = 1.91, p = .17, main effect 

of time, F(1,40) < 1, and interaction between group and time, F(1,40) = 2.04, p = .16, were not 

significant. These analyses suggest training had marginal effects in reducing emotional 

interference immediately after the presentation of positive stimuli. 
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Hypothesis 5: Mindfulness training will reduce self-reported cognitive errors in 

everyday life. Everyday cognitive errors were measured with the composite of the MMQ 

contentment and ability subscales, CFQ, and ARCES (see Study 2 for calculation of composite). 

There was no main effect of group or time or significant group by time interaction, Fs(1,45) < 1, 

suggesting training did not impact cognitive errors in daily life. 

 

Exploratory Analyses 

Participants with 75% completed training. Previous research has demonstrated that 

amount of practice can be a mediator in the association between mindfulness training and 

cognitive and emotional function (e.g., Jha et al., 2010). Perhaps not surprisingly, the more an 

individual practices mindfulness, the larger the pre- to post- changes observed. To investigate 

this within our sample, we re-ran all main analyses using only participants who completed at 

least 75% of the training. This set of exploratory analyses included 38 individuals; 21 in the MT 

group and 17 in the MWT group. Using this subsample of the participants, results did not change 

with the exception of attentional blink at T2202ms. The significant main effect of time found with 

the whole sample became only marginally significant, F(1,36) = 3.36, p = .07, 2 = .09, in this 

subsample, showing that accuracy marginally increased from pre- (M = .40, SD = .31) to post- 

(M = .45, SD = .30) training. 

 Correlations between attentional blink and FFMQ Observe. As both groups increased 

in FFMQ Observe scores after training, we examined whether these changes were associated 

with changes in attentional blink at 202 ms and 370 ms. We ran Pearson correlations with 

changes scores, calculated by subtracting performance at pre-training from performance at post-

training, between FFMQ Observe and the two attentional blink conditions, within each group. In 
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the MT group, we found a marginally significant negative correlation between FFMQ Observe 

and attentional blink 370 ms, r(27) = -.34, p = .08, 95% CI (-.64, .05). The size of the correlation 

for attentional blink 370ms in the MWT group was similar to the MT group, r = -.37, but due to 

the smaller sample size it did not reach significance (p = .10). Change in FFMQ Observe was not 

significantly correlated with attentional blink at 202 ms in either group (p > .67). 

 Correlations between attentional blink and FFMQ Describe. As both groups also 

increased in FFMQ Describe scores after training, we examined correlations between this 

measure of mindfulness and attentional blink. We ran Pearson correlations with change scores 

for FFMQ Describe and attentional blink at 202 ms and 370 ms in each group separately. In the 

MT group, change in FFMQ Describe was marginally negatively correlated with change in 

attentional blink at 202 ms, r(27) = -.36, p = .06, 95% CI (-.66, .01) but not change in attentional 

blink at 370 ms (p = .37). In the MWT group, change in FFMQ Describe was significantly 

negatively correlated with change in attentional blink at 370 ms, r(20) = -.45, p = .05, 95% CI (-

.75, -.01) but not change in attentional blink at 202 ms (p = .33). 

 Correlations between attentional blink and expectancy. We were interested to see 

whether the expectancy of training benefit was associated with any of the change in attentional 

blink. We computed an average score for the Credibility and Expectancy Questionnaire (Devilly 

& Borkovek, 2000) for both pre- and post- training time points and correlations were run 

separately for each group. In the MT group, expectancy at pre- and post- training were not 

associated with change in attentional blink at 202 or 370 ms (ps > .42). In the MWT group at 

pre-training, expectancy was positively associated with change in attentional blink at 370 ms, 

r(21) = .46, p = .04, 95% CI (.03, .74), but not at 202 ms (p = .83). Expectancy at post-training in 

the MWT group was not associated with changes in attentional blink (p > .65). 
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Discussion 

 The aim of Study 3 was to examine whether a brief, online mindfulness training, could 

increase mindfulness and impact cognitive and emotional functioning in older adults. Results 

showed that mindfulness training did not increase accuracy on the breath counting task (a 

behavioral measure of mindfulness), improve performance on measures of inhibitory control or 

updating and monitoring, or reduce self-reported everyday cognitive errors. Though we saw a 

trend towards reduced emotional interference, this was unexpectedly for pleasant stimuli 

immediately after stimulus presentation only. We did find that Observe and Describe subscales 

of the FFMQ increased following training, but this was not specific to the mindfulness-training 

group. Similarly, the attentional blink at two time points was reduced following training but this 

was not specific to mindfulness training. Our failure to find group differences may have been at 

least partially a result of using mind-wandering training as a control. Though a substantial 

strength of the study was the use of a well-matched, active control, this likely made group 

differences less robust than what are typically seen in waitlist control studies. 

 Based on data from the Expectancy and Credibility Questionnaire, we succeeded in 

creating two training conditions, mindfulness and mind-wandering, that were equally credible 

and lead to the same amount of expectancy for improvement in well-being at the beginning of 

training. Creating a credible control condition that matches the experimental mindfulness 

condition on nonspecific factors and expectancy is one of the key recommendations made by 

Davidson and Kaszniak (2015) for improving methodology and therefore interpretability of 

results in mindfulness research. Both conditions were perceived as logical and this perception of 

logic was maintained over time. However, both conditions equally declined in the amount of 
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improvement in well-being that participants felt they had obtained from the training. The MT 

group had an average score reflecting a belief that about 20-30% of improvement in well-being 

had occurred while the MWT group was in the 30-40% range. Although, the difference was not 

significant, the MWT group was also more likely to recommend the training to a friend, which 

may be related to overall enjoyment of the two groups, which was higher in the MWT group. 

Although the percentages of perceived improvement in well-being were low, only four 

participants in the MT condition and three participants in the MWT condition thought and/or felt 

that they had not received any benefit from the training. Generally, the Post-Training survey data 

were consistent with the Credibility and Expectancy Questionnaire data, and may shed some 

light onto the reasons for the declines in perception of utility and benefit of both training 

conditions. 

On the Post-Training survey, participants were asked to rate how much they enjoyed the 

training and how intrusive they felt it was, and to leave comments about their general experience 

with the training. As already stated, the MWT group enjoyed the training more than that MT 

group. Both groups found the training equally intrusive, with averages around the “somewhat 

intrusive” anchor of the scale. A similar number of the comments between groups suggested it 

was difficult for participants to incorporate the training into their daily lives, due to its length 

(i.e., 22 minutes). For example,  

“The amount of time one needs to devote to the meditation first thing in the morning was 

intrusive. Twenty minutes is entirely TOO long!  [...] While there are probably definite 

reasons for why the meditation was that time-consuming, the length of time detracted 

from the practice's long-term usefulness.” 
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Many of the older adults in the study reported having highly active and busy lives and 

occasionally they commented that the training actually interfered with their regular activities. For 

example, 

“I had trouble fitting it into my schedule.  I couldn't do it at the same time of day because 

some days I get up early to hike.  On the days I was home I didn't really like doing it the 

first thing in the morning.” 

Another difficulty was doing the training at the same time every day (see comment above). After 

feedback from the first few participants, we removed this instruction and just asked that they 

complete training on a daily basis, whenever they could fit it in their schedules. Common 

complaints about both training also included that listening to the guided practice for six weeks 

was too repetitive and the guidance during the practice was intrusive and did not allow for 

cultivating a relaxing/meditative state because of distraction. Both groups reported these 

complaints with similar frequency, although the MWT group had significantly less guidance (i.e., 

10 minutes of silence) during the practice, suggesting it may have been even more problematic in 

the MT group. This would be consistent with the MT group’s lower enjoyment score. 

Furthermore, participants in the MT condition may have enjoyed their training less because 

learning mindfulness is effortful and difficult (Lomas, Cartwright, Edginton, & Ridge, 2015). 

For example, one participant stated,  

“I really have trouble doing anything that involves a breath meditation. I even find hatha 

yoga difficult because of the breath emphasis. I really had my mind wandering all the 

time and since I like to do things well, I was frustrated and felt like a failure. 
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Thus, the MWT group may have had higher enjoyment because it was easier than the MT 

condition and arguably was more familiar and similar to what people do on a regular basis (i.e., 

mind-wandering).  

Despite the effort and difficulty with the practice, a large majority of the participants 

completed at least 75% of the training, suggesting that they persevered with the training despite 

challenges. Additionally, approximately 50% of the MT participants stated they had used the 

techniques in their daily lives, outside of the context of their regular training, compared to only 

20% in the MWT group. Examples of how the MT participants used the training outside of 

regular practice were: 

“[...] Starting Breathing focus was helpful when episodes of circular thinking started to 

happen. Usually in early AM.” 

“I found that I would practice the deep breathing during the day if encountered a 

stressful situation and take several deep breaths before continuing on.” 

“... not in my nature to sit still and breathe although now that I think of it I did the 

breathing routine several times while sitting in waiting rooms for long periods of time.” 

Moreover, MT participants reported benefits of the practice such as improved sleep, increased 

focus, reduced stress, and providing structure for the day. For example: 

“It was a good way to start the day. Being focused in the morning led to being more 

focused during the remainder of the day.”  

“Focused breathing helped in getting to sleep.” 

" I do think that I increased my patience somewhat.” 

“Sometimes it broke a sense of pressures from other tasks of my daily life.” 
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“I sometimes found myself too rushed in the morning and made myself do it the first 

thing before anything else started in life. [...] It is a beneficial practice for me as I get 

scattered in too many directions during the day.” 

“I didn't get the idea at first. Then I came to think of it as another tool in the ways of 

controlling the pressures I daily confront.” 

However, a proportion of the participants had difficulty understanding the goal or point of the 

training and subsequently felt that it was not useful or helpful for generating a sense of well-

being. For example: 

“[I] Did not incorporate any aspects [into my daily life] -did not feel the training was 

applicable to my life style.” 

“I didn't really see any correlation with my daily life.” 

“No time for meditation.” 

“I had no idea what the training was supposed to do.  Consequently it was a chore to do it 

every day.” 

Although the MWT group were less likely than the MT group to state that they incorporated 

aspects of the training into their daily lives, their comments did suggest they received some 

positive benefits from training. The most common comment about the MWT training was that it 

was relaxing and helped create a positive mood. There were no comments that suggested that the 

MWT training helped participants focus or concentrate better throughout their day. 

“It was a good start to the day. It left me relaxed and in a positive mood.” 

“I felt at peace after” 

“Allowed myself to mentally relax at times when I would normally be rushed or a little 

stressed.” 
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“It was a rather enjoyable experience.” 

 In sum, the majority of older adults completed at least 75% of the training over the course 

6 weeks, with many reporting positive benefits in both groups. Even among those who found it 

somewhat intrusive to daily routines, and/or repetitive and distracting (e.g., too wordy), 

participants completed the majority of training. Our findings are similar to others who have 

conducted online and in-person mindfulness training for older adults (e.g., Lomas, Ivtzan, & 

Yong, 2016; Wahbeh et al., 2016; Zellner-Keller, 2014) in that the training appears to be feasible 

but certain modifications and considerations are advisable. A substantial proportion of 

participants in both groups felt the training reduced stress and contributed to positive mood. 

Specific to the MT group, some participants felt the training helped with patience, attention and 

concentration, and creating a sense of structure in their day that they felt was beneficial. 

Participants in the MT group were also more likely than participants in the MWT group to 

incorporate aspects of their training outside of the regular practice. However, the MWT group 

found the training more enjoyable than the MT group, possibly because it was less effortful and 

more familiar. Finally, as there were some participants in both groups who had negative 

experiences with the training, this may have limited our ability to detect training benefits for 

cognition. Similarly, characteristics of our older adult sample may have created challenges for 

detecting changes in cognition following training. 

 There are several characteristics about our older adult sample that may have hindered our 

ability to find differences before and after training. These include (a) that the sample did not 

have intentions for establishing a mindfulness practice and therefore motivation for practicing 

may have been low, (b) they were relatively high functioning already making it difficult to 

promote and see cognitive changes, and (c) they began training with a high level of dispositional 
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mindfulness. According to Shapiro and colleagues’ (2006) model of mindfulness, ‘Intention’ is 

one of three key axioms required to establish a beneficial practice of mindfulness mediation. 

There were several reasons why our sample likely did not have intentions for their practice and 

may therefore, have been low in motivation for practicing. First, this was a sample of older 

adults who were not expecting to learn meditation and mindfulness and therefore were not 

participating for this reason. Although some individuals referred to the training as meditation, we 

deliberately did not use the words ‘meditation’ or ‘mindfulness’ during recruitment or training to 

reduce the potential impact of expectancy on participants’ response and performance. Previous 

research shows that conceptualization of mindfulness and meditation are popularly associated 

with awareness and attention to the environment and internal sensations, behaving in socially 

responsible ways, and better emotion regulation (Hitchcock, Martin, Fischer, Marando-Blanck, 

& Herbert, 2016) and that expectation of changes in these areas lead to inflated improvements in 

functioning (Prätzlich et al., 2016). Although some participants stated they had meditation 

experience, these experiences comprised of yoga classes, regular prayer, or “stopping and 

breathing for a few minutes at time to calm down”, with the exception of two individuals who 

had several years of past meditation experience (> 20 years prior to the study).  

Second, more than half of the participants came from our Senior Learning Project (SLP) 

database and we initiated contact with them about participating in a study designed to “increase 

sense of well-being”. Thus, these were not individuals who self-identified as needing or being 

interested in learning a technique designed to increase well-being. This was reflected in post-

training comments suggesting that participants already engaged in fulfilling, and meaningful 

activities (e.g., religion, socializing, volunteer work, physical activity) that contributed to their 

well-being. This group may have been slightly different then our community sample who self-
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selected to contact us after hearing that the study was about promoting well-being. Hinting at the 

potential difference between the groups, a comparison of the SLP to the community sample on 

the Credibility and Expectancy Questionnaire at the beginning of training showed trends towards 

higher belief in the utility of the training for improving well-being (Question 2, Mcommunity = 6.42, 

SDcommunity = 1.64, MSLP = 5.31, SDSLP = 2.27: t(45) = 1.85, p = .07; Question 5, Mcommunity = 5.95, 

SDcommunity = 2.04, MSLP = 4.75, SDSLP = 2.40: t(45) = 1.89, p = .07). Following training, the 

community sample also reported a higher amount of improvement in well-being (M = 4.76, SD = 

2.60) compared to the SLP sample (M = 3.34, SD = 2.32), t(45) = 1.99, p = .05.  

In a related vein, the third reason intention and motivation may have been low is that 

these were otherwise healthy older adults, with “no reason” to meditate. Many studies 

demonstrating benefits of mindfulness are conducted with clinical populations who may be more 

likely to believe they have something to gain from the training (reduction in depression, pain, 

anxiety, etc.). In contrast, participants in our present study were already leading fulfilling lives 

and not reporting any attentional problems, distress, or need to regulate their emotions; reasons 

people typically start meditating (Pepping et al., 2016). Since meditation requires significant 

effort and has been reported to be a difficult skill for older adults to practice and learn (Lomas et 

al., 2015), it is possible that participants did not feel that the effort justified the potential benefits. 

Some of the participant’s comments post-training reflected this sentiment. For example: 

“The things I do during the day--exercise, read many computer web sites, do reviews for 

the [xx] Boards of Medicine and Osteopathic Medicine, socialize with friends--do not 

require or benefit from deep breathing/meditation/serenity.” 

Not only did our older adult sample report low distress, older adults in general experience less 

negative affect compared to younger adults and tend to prefer low over high arousal emotional 
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states (Carstensen & Mikels, 2005; Scheibe, English, Tsai, & Carstensen, 2013). Thus changes in 

emotion regulation following brief mindfulness training may have been difficult to detect in this 

population. It does not appear to be the case that there was no impact, given their comments 

about reduced stress, but as one participant stated, “... Maybe if I ever got upset I could have 

concentrated on my breathing, but I never got upset.” 

In addition to low distress in this sample, cognitive functioning was high, suggesting this 

was a group of older adults who were perhaps less likely to show boosts from additional 

activities such as meditation. As others have previously noted, brief mindfulness training may be 

more cognitively beneficial for individuals who are low in attentional skills and executive 

functions at baseline (e.g., Mallya & Fiocco, 2016; Jha et al., 2010). Although we do not have 

normative data on most of our tasks, our sample was well educated, on average having higher 

than a Bachelor’s degree, and performance on the WAIS-IV Similarities subtest suggested 

performance in the superior range. Therefore, it may be suggested that our sample of older adults 

were already functioning optimally with little room for improvement after six weeks of 

mindfulness training. In a particularly well controlled, randomized study with 97 participants, 

Mallya and Fiocco (2016) failed to find any group differences between a MBSR and a Reading 

& Relaxation condition on measures of shifting and inhibition or self-reported emotional distress 

in a healthy older adult sample. Similar to our current study, they attributed this finding to 

drawing their sample from a population of high-functioning older adults who were not reporting 

any distress or cognitive complaints.  

 Our sample was also high in baseline dispositional mindfulness, found on both a self-

report (FFMQ) and behavioral (breath counting accuracy) measure, which may have made 

detecting post-training differences in (1) mindfulness and (2) cognitive functioning, difficult. 
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First, it may be difficult to detect changes in mindfulness following training if dispositional 

mindfulness is already high. Compared with Baer and colleagues’ (2008) sample, our older 

adults reported much higher mindfulness than university students and a community sample of 

middle-aged adults, which is consistent with previous work suggesting older adults are higher in 

mindfulness than younger adults (Hohaus & Spark, 2013). However, our older adults also 

reported higher mindfulness than the highly educated middle-aged adults in Baer et al.’s (2008) 

study and were relatively close to the meditators’ FFMQ scores. Further, compared to previous 

studies using the FFMQ to measure mindfulness in older adults, our older adults reported a 

similar degree of mindfulness to individuals who had completed mindfulness training (e.g., 

Wahbeh et al., 2016). Performance on the breath counting task, a behavioral measure of 

mindfulness, was consistent with the self-report data in that older adults in our study were more 

accurate (90% accurate) than younger adults in previous studies (78% and 84% Levinson et al., 

2014) but less accurate than meditators (95%; Levinson et al., 2014). Second, if dispositional 

mindfulness is already high, there may be less opportunity to show gains in cognition following 

training. As Waitier and Dubois (2016) found, brief mindfulness training may only be effective 

for improving executive functions in people who are originally low in dispositional mindfulness. 

In other words, those who are already high in dispositional mindfulness show less gain from 

mindfulness training in the short run and therefore are less likely to show impact to cognitive 

functioning. Despite the limitations highlighted above, we did find that specific facets of 

mindfulness and attention skills increased following training, but this was not specific to our 

mindfulness condition. 

 In the present study we found that mindfulness training resulted in higher scores on the 

Observe and Describe subscales of the FFMQ and reduction in attentional blink. These results 
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are consistent with literature suggesting the Observe facet of FFMQ is more sensitive to 

meditation experience than other facets of the FFMQ (Baer et al., 2006; 2008) and that attention 

may be the most robust change following mindfulness training (Gard et al., 2014). However, 

these changes were not specific to MT, with the MWT showing similar increases in scores on 

these measures. With respect to changes on the FFMQ, this could be the result, as others have 

argued, that the FFMQ is insensitive to changes in mindfulness and/or does not measure 

constructs that are mindfulness-specific (e.g., Grossman & Van Dam, 2011). However, there is 

also the possibility that we inadvertently encouraged a practice similar to ‘choiceless awareness’ 

(Krishnamurti, 1969) or ‘do nothing/absolute rest’ (Young, 2011).  

In a choiceless awareness or absolute rest practice, individuals notice experiences as they 

arise without trying to control them in any way, which is arguably the opposite of what is 

happening in a focused attention meditation like breath-focus. Practitioners maintain constant 

monitoring of their experiences, which may be related to thoughts they are having but can also 

be about physical or external sensory experiences. According to Shinzen Young (2011), “ Do 

nothing is an approach that involves little to no effort. [...] It is totally passive and easy going.”. 

He goes on to state that in this practice “you let whatever happens, happen”, attempting to free 

yourself from trying to control your thoughts or experiences. In the present study we asked 

participants to “... bring your awareness into the stream of consciousness of your mind, do not try 

to control the ideas, images, thoughts, or feelings that arise. Simply follow them and let your 

thoughts and imagination go where they want to, focusing on anything that comes into mind”. 

Although our mind wandering instructions differed from choiceless awareness or absolute rest in 

that we asked participants to judge their thoughts as positive or negative (i.e., “Think about 

whether or not these thoughts are hurtful or helpful. Whether you like them or dislike them. 
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Whether you want to reject it or become closer to it and engage with it.”), we do not know what 

participants were actually doing during the practice as we did not ask them. Therefore, it is 

possible that at least some of the participants may have been doing a practice similar to 

choiceless awareness or absolute rest. This may help explain the increases in Observe and 

Describe facets of the FFMQ and the reduction in the attentional blink as similar types of 

meditation (e.g., open monitoring) are shown to boost atttentional performance, particularly on 

the attentional blink paradigm (van Vugt & Slater, 2014). Although we can only speculate about 

whether control participants engaged in a form of meditation, we know from participant 

feedback that the mind wandering condition appears to have at least cultivated relaxation and 

positive affect. This may have positively impacted attentional performance by reducing cognitive 

interference and load thereby improving performance. 

 Although, participants in both the mindfulness and mind-wandering conditions 

demonstrated reduced attentional blink, the magnitude of change suggested slightly more 

improvement in the mindfulness group. The MT group demonstrated an 8% and 12% increase in 

accuracy at T2202 and T2370, respectively, in contrast to the MWT group, which showed 3% and 

6% increased accuracy at T2202 and T2370, respectively. This represents at least twice as much 

improvement in the MT group compared to the MWT group. However, our study was 

underpowered for detecting group by time interactions. Therefore it is likely that we did not have 

sufficient statistical power to show these more subtle differences between the groups on this 

measure. Importantly, the improvement on the attentional blink task at T2202 and T2370 does not 

appear to be due to practice effects as accuracy at T1 and T2706 did not improve over time. This 

interpretation is consistent with Dale and Arnell (2013) who found performance on the 

attentional blink task was very stable when it was repeated 7-10 days later (i.e., no significant 



 145 

differences in performance across time). Further, this failure to improve on T1 and T2706  cannot 

be explained by ceiling effects as T1 was identified 76-80% of the time and T2706 was identified 

84-90% of the time at pre- and post-training; far from perfect performance.  

 Increases in self-reported mindfulness, as measured by the FFMQ, were limited to slight 

increases on Observe and Describe subscales. This is consistent with Malinowski and colleagues 

(2015) who also failed to find increases on the FFMQ after mindfulness training in older adults, 

except for a slight increase on the Observe facet. As Baer et al. (2006; 2008) noted, the Observe 

subscale of the FFMQ appears to be most sensitive to mindfulness training and appears to only 

be related to the construct of mindfulness in individuals who regularly meditate. This is rather 

consistently demonstrated in the literature with numerous studies showing that high Observe 

scores in non-meditators are actually associated with more distress (e.g., Eisenlohr-Moul et al., 

2012). This may be a result of different interpretations of the Observe facet in meditators 

compared to non-meditators, with the former observing internal and external experience with 

acceptance and the latter observing with judgment and rumination (e.g., Bravo et al., 2015).  

 In an effort to explore the associations between increases in mindfulness and changes in 

cognitive functioning, we explored correlations between change scores in Observe and Describe 

and attentional blink at 202 and 370 ms. In the MT group, changes in Describe and Observe were 

marginally negatively correlated with 202 ms and 370 ms, respectively. In the MWT group, 

Describe positively correlated with attentional blink at 370 ms but there were no other significant 

correlations. The findings in the MT group, that increases in Observe and Describe were 

associated with worse performance over time, are contrary to what we might expect. One 

possible explanation is that individuals who actually increased in mindfulness subsequently 

reported lower amounts of mindfulness on the FFMQ, as awareness of how “unmindful” they 
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behave surfaced during training (Davidson & Kaszniak, 2015). These same individuals, in 

combination with noticing their less mindful behavior, may also show improvement on attention 

blink as their skills in noticing inattentiveness increased with training. This interpretation is 

purely speculative, however, and future studies may wish to examine this question more closely.  

  Despite finding small changes on specific facets of the FFMQ and reduction in 

attentional blink, we failed to find any impact of mindfulness training on updating and 

monitoring, inhibition, self-reported cognitive errors, or a behavioral measure of mindfulness 

(breath counting). Furthermore, we failed to find evidence of improved emotion regulation 

following training but did find an unexpected trend towards reduced emotional interference for 

pleasant stimuli after immediate presentation. Although the group by time interaction was not 

significant, the marginal main effect was more pronounced in the MWT group compared to the 

MT group. It is unclear what this trend might indicate as we would not expect mindfulness 

training to reduce processing of pleasant stimuli and not unpleasant stimuli, particularly at 

immediate presentation. 

Above we highlighted considerations about the training conditions as well as sample 

demographics that may have hindered our ability to find changes following training; however, 

some of our measures may not have been optimal for detecting changes. According to Jensen, 

Vangkilde, Frikjaer, and Hasselbalch (2012) RT-based tasks may not be appropriate for 

measuring cognitive changes following mindfulness interventions. Specifically, they suggest that 

performance measured by response speed may not adequately capture changes of a practice that 

is characterized by relaxation and absence of time pressure. In our study we used two RT-based 

tasks: the Simon task (inhibitory control) and Emotional Interference Task (EIT; emotion 

regulation). Although we are unaware of any other studies of mindfulness using the Simon task, 
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there is at least one study using the EIT that showed brief mindfulness training decreases 

emotional interference for negative stimuli (suggesting better emotion regulation). Although it is 

possible that our RT-based tasks were not appropriately sensitive to the subtle changes in 

cognitive functioning that may have occurred following training, this is unlikely a sufficient 

explanation for our lack of findings. First because we failed to find differences on non-RT-based 

tasks as well (Keep Track; updating and monitoring) and second because the majority of studies 

to date have used RT-based tasks (e.g., Stroop, Trail Making Test), including the EIT, and have 

detected changes in functioning. Additionally, we may have failed to find changes on the EIT 

because it has been proposed that mindfulness training is more likely to modify and impact top-

down processes of emotion regulation (e.g., cognitively effortful strategies such as reframing) 

early on in training and bottom-up processes (e.g., emotional reactivity) after longer durations of 

practice (Chiesa et al., 2013). Again, this does not appear to be a sufficient explanation, however, 

as others have found changes in EIT following brief mindfulness training (Ortner et al., 2007). 

Interestingly, Ortner and colleagues (2007) did not find the interference effect at the 4 s SOA for 

pleasant stimuli whereas we did find interference at this time point: both before and after training. 

This suggests that participants in the current study experienced interference from emotional 

material regardless of the valence, and therefore may have interacted with the stimuli differently 

than previous samples.  

Finally, we did not detect any changes on our behavioral measure of mindfulness, the 

breath counting task. Although we previously reasoned that this might be due to already high 

accuracy in this group at baseline, it is also possible that individual differences in how 

participants felt while doing the task and how they completed the task may have obscured our 

ability to detect changes. After participants completed the breath training task we asked them to 
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fill out a brief questionnaire about their experience. Specifically, we asked them how 

unpleasant/pleasant (1 = very unpleasant or negative, 9 = very pleasant or positive) and how 

arousing/calming (1 = very anxiety-provoking, 9 = very calming) they found the task and 

whether they used any strategies to keep their focus. There were no group differences at pre- and 

post-training in how pleasant or calming participants found the task (ts [45] < .70, ps > .47) and 

correlations at pre- and post-training between breath counting accuracy and (a) pleasantness 

(r[47] = -.11 and -.23, ps > .10) and (b) calmness (r[47] = -.04 and -.14, ps > .10), were not 

significant. Despite being asked to focus on the breath and not use strategies during the task, 

38% and 45% of participants used strategies at pre- and post-training, respectively (e.g., “I kept 

count on my fingers”, “I counted the horizontal squares on the wall for even numbers and the 

vertical squares on the fall for odd numbers.”). However, there were no group differences in 

accuracy between those who used a strategy and those who did not at pre- or post-training (ts 

[45] < .28, ps > .10). Thus, it does not appear that perceived pleasantness, calming effects, or 

strategy use on the breath counting task impacted performance. 

Consistent with Pratzlich et al. (2016), we found modest evidence that expectancy of 

improvement was positively associated with attentional blink, but only for the MWT group. We 

cannot necessarily separate expectancy from effort such that those who were expecting more 

improvement may also have used more effort on tasks, subsequently boosting performance 

(Jensen et al., 2012). Thus the performance changes we found on attentional blink could reflect 

individual differences in effort rather than true effects of the intervention. Importantly, the MWT 

group but not the MT group showed a positive correlation between expectancy and attentional 

blink. This suggests that for the MWT group improvements on this measure are at least partially 

due to expectancy rather than or in addition to the training they completed. In contrast the 
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improvements in attentional blink in the MT group did not appear to depend on expectancy and 

therefore, may more likely reflect changes due to training. To help lessen the difficulties in 

interpreting pre-post training changes, Jensen and colleagues (2012) recommend using measures 

that are less susceptible to expectancy and effort biases. 

 

Limitations 

As with many studies examining the impact of mindfulness training on cognitive and 

emotional functioning, our sample size was small, with only 27 participants in the MT group and 

20 participants in the MWT group. This resulted in our analyses being under-powered and 

therefore we cannot be confident in our results. Further, our sample of older adults were not only 

high-functioning and highly educated, they were also 100% White and fell in the mid to high 

range of socioeconomic status, which is not a representative sample of older adults for the 

general population. We were also unable to confirm the accuracy of self-reported training 

compliance with objective data, as participants generally did not follow instructions for 

submitting their online training. Therefore, it is possible that compliance was actually lower than 

what was reported, which could have possibly impacted our findings. This may be of particular 

concern, given that perceived utility of the training for creating a sense of well-being declined 

over time, suggesting the training did not live up to expectations. Additionally, we received 

feedback from some participants that they found the training repetitive and distracting, and did 

not understand the goal of the training. These experiences may have lead to lower compliance 

than what was reported. At the very least, it may have reduced the effort participants used during 

their training, which would have reduced the effectiveness of the training. We see some hint of 

this in the decline of perceived improvement in well-being over time on the Credibility and 

Expectancy Questionnaire. 
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Conclusion 

Employing a methodologically rigorous design, the present study found slight benefits of 

a brief, online mindfulness training for older adults on facets of self-reported mindfulness and 

attentional functioning but these findings were not specific to mindfulness training. We did not 

find significant improvement on updating and monitoring, inhibitory control, emotion regulation, 

daily cognitive errors, or a behavioral measure of mindfulness (breath counting). While this 

study had a number of strengths in that it used a RCT design with an active, well-matched 

control group and objective measures of mindfulness and cognition, there were also challenges, 

such as small sample sizes, an already high-functioning sample, and variable acceptability of the 

trainings, that limited our ability to find group differences.  
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5. GENERAL DISCUSSION 

Summary of Results 

 In Study 1 we validated the FFMQ’s five-factor structure of mindfulness in an older adult 

sample, demonstrating that we can use the separate facets on this measure to assess mindfulness 

in this population. However, we found ambiguous results for the over-arching factor of 

mindfulness. Though all facets significantly loaded on to the second-order factor, it appeared that 

the Observe facet, and to some degree the Nonreactivity facet, behaved differently than would be 

expected if they contributed positively and equally to the higher-order factor of mindfulness 

(e.g., Observe was not correlated with Nonjudgment). 

 In Study 2 we showed that dispositional mindfulness, as measured with the FFMQ, in 

older adults was associated with better attention, fewer everyday cognitive errors, and marginally 

better updating and monitoring. Evidence for emotion regulation was mixed. Unexpectedly we 

found that two facets of mindfulness (Act with Awareness and, Nonjudgment) were associated 

with a measure of verbal intelligence, although Act with Awareness was negatively associated 

with it. We did not find that a behavioral measure of mindfulness, the breath counting task, 

predicted attention or executive functions in this population, and it was not correlated with facets 

of the FFMQ, particularly Act with Awareness and Observe (although the latter trended towards 

a negative correlation). Finally, we found some support that individual facets of the FFMQ 

uniquely predicted attention and certain domains of executive function (Act with Awareness) and 

emotion regulation (Nonjudgment). Supporting the findings in Study 1, we found that the 

Observe and Nonreactivity facets of the FFMQ did not predict functioning in a way that would 

be expected if they were significant contributors to the over-arching construct of mindfulness.  
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 In Study 3 we found that facets of the FFMQ, specifically Observe and Describe, 

increased, and attentional blink decreased following brief online mindfulness training. However, 

this was not unique to our mindfulness condition as our control condition (mind-wandering 

training) also demonstrated these post-training gains. We did not find that updating and 

monitoring, inhibitory control, or to a large extent, emotion regulation improved following 

training, nor did accuracy on the breath counting task. Responses on the Credibility and 

Expectancy Questionnaire (Devilly & Borkovec, 2000) showed that participants’ perception of 

the utility of the training for increasing well-being decreased from pre- to post- training, 

suggesting that we used a less than optimal training procedure to enhance mindfulness in this 

sample. Some of the participant feedback supported this interpretation, stating that it was 

repetitive over the course of six weeks, wordy and distracting, and that the goal of training was 

not clear. Despite these issues, 81% of the participants completed the majority (> 75%) of the 

training and both groups showed small gains in attention and facets of mindfulness after training. 

 Across all studies we attempted to maintain high methodological standards, based on 

recent calls in field for higher methodological rigor in the study of mindfulness (e.g., Davison & 

Kaszniak, 2015). To this end we used objective measures of cognitive and emotional functioning 

as well as a behavioral measure of mindfulness. The latter was deemed important given there is 

some concern about non-meditators’ ability to accurately self-reflect on their behavior and their 

potential tendency to be biased in their self-report (e.g., expectancy, self-presentational 

concerns). In Study 3 we also took great care to ensure that our control group was matched on all 

aspects of the training that were not specific to the hypothesized ‘active ingredients’ of 

mindfulness, namely attentional control and acceptance.  
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 Despite our care and attention to hold the present set of studies to high methodological 

standards, there were still significant limitations that make interpretation and generalizability of 

the results challenging. Our sample of older adults in all three studies was not representative of 

the general population of the United States. Across all studies our participants were relatively 

highly educated and in Study 2 and 3 our participants were all White, high-functioning, and 

anecdotally, middle to upper class. These participant demographics may also have contributed to 

our failure to find significant effects on some of our measures (i.e., participants functioning close 

to or at ceiling). Additionally, the small sample size across Study 2 and 3 in combination with 

small, under-powered effects means that we cannot put a lot of confidence in our findings until 

we replicate them in larger, appropriately-powered studies.  

 

Future Directions 

 As stated above, the current results need replication in larger studies that are properly 

powered for detecting the small effects suggested by this and previous studies of mindfulness 

(for reviews see Chiesa et al., 2013; Eberth & Sedlmeier, 2012; Gallant, 2016; Gard et al., 2014). 

It would also be important to seek diversity in the sample such that participants represent 

different racial, ethnic, social class, and educational backgrounds, which would help generalize 

the findings to the larger population. Variability in cognitive status would also likely facilitate 

identification of mindfulness correlates and effects. Research in mindfulness and cognitive 

interventions more generally, suggest that larger, more robust gains are made by individuals who 

perform more poorly at baseline, likely because they have more to gain from the intervention 

than an already highly functioning individual (e.g., Jha et al., 2008). 
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Moving forward it will also be important to identify appropriate, objective measures of 

cognitive and emotional functioning that are consistent with the theorized mechanisms of change 

in mindfulness. In the current set of studies we selected some of the tasks (i.e., Attentional Blink 

and EIT) because they demonstrated existing associations with mindfulness while others were 

novel in the study of mindfulness (Emotional Memory, Keep Track, and Simon). Using a variety 

of tests helps demonstrate that mindfulness is associated with a domain of functioning (e.g., 

attention) rather than a specific test. However, outcome measure selection should be based on 

hypothesized mechanisms of change. This may help reduce variability leading to mixed results in 

the literature and will provide a clearer picture of the construct of mindfulness. To that end, it 

remains to be seen whether the breath counting task (Levinson et al., 2014) can capture 

mindfulness in older adults. Unfortunately, we cannot draw any conclusions from this study as a 

large portion of our sample used a strategy to complete the task, despite our request to focus only 

on counting the breaths without the use of strategies. Future studies may wish to include more 

explicit and comprehensive instructions about strategies to reduce the likelihood of their use. 

Strategy use may be of more concern in an older adult sample compared to undergraduate 

sample (the original sample used to validate the measure) because of the possibility that the 

former tend to be more conscientious and concerned about their performance than the latter. 

 With respect to Study 3, future studies hoping to train older adults on mindfulness 

meditation should consider the feedback we received about repetition, wordiness/distractibility, 

appropriate guidance, and sufficient reasons for training. The feedback we received is highly 

consistent with Lomas and colleagues’ (2016) recent published recommendations for developing 

mindfulness interventions for older adults. Our results would support some of their suggestions 

that the intervention should: 
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1. Use appropriate and clear language, using similes and metaphors with care. 

 In the present study, participants sometimes commented that they did not 

understand the jargon of the training. For example, how they were supposed to 

‘gently’ bring attention back to the breath. 

2. Give precise guidance, and use a structured task such as counting the breaths as an 

introductory practice  

 In the present study we did not have participants count breaths but did ask them to 

focus on the breath. Counting may provide a more structured and goal-focused 

practice for first-time meditators, such that they have a goal or task to work 

towards rather than a potentially ambiguous goal such as “awareness” of the 

breath. 

3. Avoid intrusive instruction that disrupts practice  

 In the present study this was a common complaint among participants; the 

guidance provided in the training was too wordy and disruptive for cultivating a 

calm, meditative state. 

4. Avoid onerous demands on time  

 In the present study, training was potentially too long (22 minutes) for first-time 

meditators. This may be for number of reasons including lack of familiarity doing 

a practice like this and leading very busy lives. Possibly providing gradual 

increases in practice time would be beneficial rather than expecting a novice 

meditator to begin sitting for 20+ minutes at a time. 

Additional considerations that we believe would increase acceptance, perception of utility, 

and benefits of online mindfulness training, specifically, are:  
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1. Providing a different training recording each week to reduce the experience of repetition.  

 It is not surprising that participants felt the training was repetitive after six weeks 

listening to the same recording. At the very least, providing participants with a 

recording that uses minimal guidance after the first week of training may increase 

acceptability and compliance. After the first week, participants should be familiar 

with the practice, enough that they can do it on their own without excessive 

guidance. This would also likely decrease the complaints about recordings that are 

too wordy and disruptive. 

2. Regular check-ins by research staff.  

 This not only keeps participants accountable for their practice but also allows 

them to voice any concerns or difficulties they are having with the practice as they 

arise. It also maintains regular contact and connection with the research study. 

This may also help reduce attrition, as six weeks can be a long time to be part of 

study without contact.  

3. Taking time before training begins to sufficiently explain the goal of the training, answer 

participant questions, and ensure the participant feels completely comfortable with the 

training.  

 In the current study we provided a brief introduction to and rationale for the 

training, and showed participants how to access the training online. However, 

given feedback that participants did not understand the goal of training, we likely 

could have increased the initial support participants were given when they were 

introduced to the training. Again, this may have facilitated better acceptance of 
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the training and established a stronger rationale for why we expected 

improvements in well-being. 

Finally, the issue of intention and motivation needs further consideration in future 

intervention studies. As we highlighted in Study 3, our participants were not necessarily 

interested in mindfulness training and at least half (i.e., the SLP participants) were invited to 

participate in ‘well-being training’ rather than self-identifying as someone who would benefit 

from well-being training. This likely reduced participants’ motivation for doing the training as 

they may have had little to no reason to engage in it. According to Shapiro and colleagues (2006) 

one of three pillars or axioms of mindfulness is intention; the setting of a goal or reason for 

engaging in meditation practice. It may be advisable in future studies to help participants identify 

an intention for their practice to help maintain motivation over the extended period of practice. It 

may also help them notice how the practice may or may not be impacting their daily lives. 

Intentions could be as simple as allowing the self to disengage from a hectic day for those few 

minutes of practice to something more complex such as cultivating equanimity or self-

acceptance. 

 

Conclusions 

 In this set of three studies, we aimed to demonstrate that dispositional mindfulness is 

associated with cognitive and emotional functioning and that mindfulness training benefits these 

domains of functioning in older adults. In an attempt to adhere to high methodological standards, 

we relied on objective measures of functioning and used a well-matched, active control group to 

compare training effects. Results suggest that facets of dispositional mindfulness, as measured by 

FFMQ, modestly predict attention, aspects of executive functioning, and aspects of emotion 
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regulation in older adults and that brief online mindfulness training modestly benefits attention 

and specific facets of the FFMQ, though these benefits were not unique to the mindfulness 

condition. Further, results suggest that the facets of the FFMQ may be unique predictors of these 

behaviors, although findings were somewhat mixed and inconsistent. These results contribute to 

the currently small body of research on dispositional mindfulness in older adults and can 

hopefully be used to guide future intervention studies as well as contribute to a better 

understanding of the construct of mindfulness in this population. 
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APPENDIX A 

Demographic Questions From MTurk 

 

1. Where do you currently live? 
a) United States of America 

b) Canada 
c) Mexico 
d) Other 

 
2. What is your native or first language? 

a) English 
b) Spanish 
c) French  

d) German 
e) Other 

 
3. What is your age? 

(open response box)  

 
4. What gender do you identify with? 

a) Female 
b) Male 
c) Both 

d) Neither 
e) Transgender 

 
5. What is the highest level of education you have completed? 

a) Elementary school or some high school 

b) High school diploma 
c) Some college or associate’s degree 

d) 4-year college degree 
e) Graduate or professional degree 

  

6. Have you ever been diagnosed with (check all that apply): 
a) Alzheimer’s disease or other type of dementia 

b) Stroke or epilepsy 
c) Bipolar disorder 
d) Schizophrenia 

e) I have never been diagnosed any of these disorders 
 

7. Do you currently have a diagnosis of (check all that apply): 
a) Depression 
b) Anxiety Disorder 

c) Substance use disorder 
d) I do not currently have a diagnosis of any of these disorders 
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e) I have never been diagnosed with any of the disorders 
 

8. What is your experience with meditation? 
a) I have never meditated before 

b) I have meditated in the past but do not currently meditate 
c) I meditate infrequently 
d) I have meditated on a regular basis for less than 1 year 

e) I have meditated on a regular basis for more than 1 year but less than 10 years 
f) I have meditated on a regular basis for more than 10 years 
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APPENDIX B 

 

IAPS Pictures For Emotional Memory Task 

 

 

Negative 

 

Positive 

 

Neutral 

     People 

 

People 

 

People 

     2490 

 

2040 

 

2357 

2455 

 

8190 

 

2840 

2691 

 

2340 

 

2595 

8485 

 

2530 

 

2393 

2095 

 

8210 

 

2381 

2053 

 

2209 

 

2235 

2710 

 

1340 

 

2745.1 

     Animals 

 

Animals 

 

Animals 

     1111 
 

1710 
 

1390 

1525 
 

1722 
 

1313 

1220 
 

1590 
 

1945 

     Other 

 

Other 

 

Other 

     9000 
 

5260 
 

8475 

9471 
 

5833 
 

5534 

9901 
 

8162 
 

7031 

9600 
 

5480 
 

7700 

7380 
 

1999 
 

7057 
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APPENDIX C 

 

IAPS Pictures For Emotional Interference Task – List 1 

 

 
  Negative    Positive    Neutral 

     People   People   People 

     3010 
 

4608 

 

2020 

3030 
 

5621 

 

2130 

3053 
 

5629 

 

2190 

3060 
 

8030 

 

2200 

3400 
 

8080 

 

2220 

3550 
 

8180 

 

2230 

6230 
 

8200 
 

2351 

6300 
 

8370 
 

2410 

6510 
 

8400 
 

2600 

6540 
 

8470 
 

2620 

6550 
 

8490 
 

8010 

    
8060 

    
8160 

    
8311 

    
9070 

    
9210 

    
9402 

    
9411 

     Other   Other   Other 

     6560 

 

8501 

 

7002 

    

7150 
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APPENDIX D  

 

IAPS Pictures For Emotional Interference Task – List 2 

 

 

 
 

 
 

 
 
 

  

Negative    Positive    Neutral 

     People   People   People 

     6530 

 

8300 

 

2495 

3064 

 

8034 

 

2270 

3102 

 

4660 

 

2383 

6570.1 

 

4656 

 

2210 

9250 

 

8185 

 

9700 

3063 

 

8190 

 

2850 

3150 
 

4689 
 

2480 

6830 
 

4687 
 

2722 

9050 
 

2045 
 

2890 

9921 
 

2347 
 

2215 

    
2221 

    
2840 

    
2440 

    
2870 

    
2272 

     

Other   Other   Other 

     5972 

 

5833 

 

5800 

9570 

 

5825 

 

5390 

    

7130 

    

7491 

    

5030 
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APPENDIX E 

 

Breath Counting Instructions 

 

For this next task you will wear this respiration monitor. The breath sensor is this square piece 
here (show them the sensor) and it senses when you inhale and exhale. This sensor sits in the 
middle of your body at the widest part of your rib cage.  This band will wrap around your body 

to keep the sensor secure and it will be somewhat tight. To make it tight you to take a deep 
breath in, then exhale completely before tightening the band. The goal is to have only about two 

fingers fit two fingers underneath the band when it’s tightened. Do you have any questions? Is it 
okay with you if I put the monitor on you or would you prefer to do it? (make sure any baggy 
clothing like jackets or sweaters are removed at this point). 

 
Now please go ahead and breathe deeply in and then exhale completely. (once they exhale 

completely tighten the strap). Now, I’ll ask you to put two fingers between you and the band to 
make sure it’s snug enough (watch them do this and see if they band needs to be tightened. If so, 
tighten it). 

 
The band should feel very snug and perhaps a little bit uncomfortable but you should not have 

trouble breathing. Are you having any difficulty breathing? Adjust if they can’t breathe properly. 
Now you can have a seat in this chair and I will give you two buttons to hold (let them sit down 
and get comfortable and then proceed). Please place this button in your left hand (button with 

“left” label) and place this button in your right hand (button with “right” label).  
 

In this task, I would like you to be aware of your breath. Please be aware of the movement of 
breath in and out. Some people find that they are most aware of the sensation of breathing by 
feeling the air pass through the nostrils. Others feel their breath in the rise and fall of their chest, 

or in the rise and fall of their stomach. Take a moment now to locate where you most notice your 
breath. 

 
(pause for a moment) 

 

Where do you notice your breath the most? Record response on breath counting response sheet. 
As you become aware of your breath, there’s no need to control it. Just breathe normally. At 

some point during this task you may notice that your attention has wandered from the breath. 
That’s okay. Just gently place it back on the breath. Always focus on the breath. 

 

To help attention stay with the breath, you’ll use a small part of your attention to silently count 
breaths from 1 to 9, again and again. An in and out breath together make one count. 

 
Say the count softly in your mind so it only gets a little attention while most of the attention is on 
feeling the breath in your (body part they identified). 

 
Please press the button in your right hand for breaths 1 through 8 and then the button in your left 

hand for breath 9. This means you’ll be pressing a button with each exhale. If you lose track of 
your count at any point you can simply press both buttons simultaneously and start again at 1. 
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We suggest you sit in an upright, relaxed posture that feels comfortable. Please keep your eyes at 

least partly open and resting on the computer screen during this experiment. The task will last 
approximately 15 minutes. Do you have any questions? 

 
In a moment I will ask you to count your breaths from one to nine for one round as practice. I 
will be right outside the room during this task and will be able to hear you if you need anything.  

 
Okay. Please start monitoring your breath, counting from one to nine and pressing the right 

button for breaths 1 to 8 and the left button for breath 9. Please begin  
 
Thank you. You can now stop. That was great. The practice is complete but before you begin do 

you have any questions? ... Okay. Remember to focus on the sensation of the breath in your 
(identified body part) and devote only a little bit of your attention to counting. Are you ready? 

Please begin”.  
 
(task continues for 15 minutes) 

 
Thank you. You can stop counting. The task is now over.  
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APPENDIX F 

 

Post-Training Survey 

 

 
1. Approximately how many days during the 6-week training were you unable to listen to 

the recording (you can stat specific dates if you know them)? 

 
2. Please indicate the approximate amount of time that you were able to do the training in 

the morning (i.e., before 12:00pm)? 
a. 0% 
b. 10% (4 days) 

c. 20% (8 days) 
d. 40 % (13 days) 

e. 50% (21 days) 
f. 60% (25 days) 
g. 70% (29 days) 

h. 80% (34 days) 
i. 90% (38 days) 

j. 100% 
 

3. On the following scale please rate the degree to which you enjoyed this training 

 
4. On the following scale please rate the degree to which you found the training intrusive to 

your daily life. Intrusive may mean that you felt it was a chore, you dreaded doing it, it 

felt like a hassle, you had to change your schedule around to be able to do it, you had to 
do some trainings late because it didn’t fit in your schedule, etc. 

 
5. Did you find that you incorporated any aspects of your training into the rest of your day? 

Why or why not? 
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6. (If they received the Mind Wandering training – this question was added in after about 
2/3rs of participants had already completed follow-up testing) On a typical training day, 

what did you tend to do while you were listening to the recording (e.g., think about the 
plans for the day, focus on breathing, try to calm and relax yourself, reminisce about past 

events, worry about past or future events)? 
 

Did what you thought about during the training change over time (i.e., from starting the 

training to finishing the training)?  
 

7. Please leave any additional comments you have about your training experience. 
(e.g., it was difficulty to stay awake, I wasn’t able to do it at the times scheduled, I didn’t 
like the training at first but over time I began to enjoy it, I didn’t understand the point of 

the training) 
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APPENDIX G 

 

Mindfulness Training Script 

 

Instructions written on Qualtrics: 

I’ll be prompting you through a technique called Breath-Focused Awareness.  The goal of this 

exercise is to cultivate well-being through awareness and focus that comes from systematically 
paying attention on purpose in the present moment, and non-judgmentally, to what is closest to 

your experience. We do this by focusing on the breath, which acts as an anchor through which 
we can ground ourselves in the present moment. This practice is meant to be “done” rather than 
“listened to” and active participation is critical to obtaining the benefits of the practice. 

 

Before you begin, here are some instructions about how to sit during this practice. 

 

Make sure you are in a place where you are alone and will not be uninterrupted and take some 

time to make yourself comfortable.  Make sure to adjust your body, your position, and even your 
clothing so that you are comfortable. You may wish to sit in a straight-backed chair or sit on a 
cushion on the floor. Importantly, you should always be sitting up right in an alert posture. An 

alert posture is one in which you lengthen and straighten the spine, as if the crown of your head 
is gently being pulled towards the sky. Also important if you are sitting on a cushion, make sure 

that your hips are propped up so that they are higher than your knees. If you are sitting in a chair 
make sure you are comfortable in your seated position and that your feet are firmly planted on 
the floor. Whether you are in a chair or on a cushion, gently place your hands either folded in 

your lap or resting on your knees.  

 

When you are ready to begin click on the link below to listen to the recording. 

 

Instructions on the recording: 

As you settle into your seated, alert position, gently close your eyes and allow the body to 

become still. As your body stills, become aware of your being. Just bringing your attention to the 
fact that you’re breathing. And becoming aware of the movement of the breath as it comes into 

the body and as it leaves your body. Not manipulating the breathing in any way or trying to 
change it. Simply being aware of it and the sensations, taking a moment to notice where in your 
body it is easiest for you to detect the breath. Maybe it's the feeling of air coming into the 

nostrils... or coolness in the back of the throat... or the rise and fall of your belly or your chest... 
Wherever it is, just allowing your attention to rest there, simply focusing on the experience of 

breathing.  

(PAUSE) 
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Be here, totally present in each moment, with each breath. Not trying to do anything, not trying 
to get any place, simply being with your breathing.  

(PAUSE)  

Just giving your full care and attention to each in breath and to each out breath. As they follow, 
one after another. A never ending cycle and flow.  

(PAUSE) 

Now of course you will find that from time to time your mind will wander off into thoughts, 
fantasies, anticipation of the future, worrying, thoughts of the past, memories, whatever. When 

you notice that your attention is no longer on your breathing, without giving yourself a hard time, 
just intentionally and gently bring your focus, your attention back to your breathing, and pick up 
wherever it happens to be, on an in breath or an out breath. Just observing and keeping your 

attention here as if you’re riding the waves of your breathing. Fully conscious of the duration of 
your in breath and full duration of your out breath, from moment to moment. 

(PAUSE) 

Every time you find that your mind as wandered off the breath, to just be aware of it as soon as 
you can be. And gently bringing back to the present, back to the moment to moment observing of 
the flow of your breathing. 

(PAUSE) 

Using your awareness of your breathing as an anchor to refocus your attention, to bring you back 
into the present. Whenever you notice the mind is moving out of the present or becoming 

unbalance, or absorbed, preoccupied or reactive. The breath can function as an anchor to keep 
you in the present and to help you tune to this state of relaxed awareness and stillness. Which is 
itself a profound state of balance.  

(PAUSE) 

Now as you observe your breathing, you may be finding that from time to time, sensations from 
your body come into the field of your awareness. Some discomfort or agitation, which may be 

quite intense. Be there with whatever does come up without judging it without reacting to it. 
Fully aware. Totally present with whatever your feelings are and with your breath. 

(PAUSE) 

Of course and it happens with all of us, there may be times when sensations from one part of 
your body become overwhelming, when it becomes difficult to stay focused and concentrated 
and if this happens you have two alternatives. One is to mindfully shift to a more comfortable 

position to relive some of the intensity and if you choose to move to just be aware of the 
intention to do it before you actually move. Another way to work with this intensity is to try to 

simply stay here with it. Without moving. And restricting the attention in these periods of 
intensity and zeroing right in on that region of the body that’s experiencing it. Putting the mind 
right there in the knee or small of your back or wherever it might be and just going right into the 

sensation in each moment and breathing into it and breathing out with it and totally experiencing 
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what your body is saying to you right now. Responding to it by opening and softening rather than 
tensing and bracing and resisting so that even with the intensity you may find stillness and 

acceptance. And even if this is difficult, simply being aware of your reactions, observing them as 
well as the sensations and when the intensity subsides just reestablishing your awareness of the 

breath as it movies in and out of your body. Coming back to as sense of fullness in each in breath 
and the fullness of each out breath. 

(PAUSE) 

And again whenever you notice your mind may have wandered off, just bring it back to your 

breathing as you sit here. Not going anywhere not doing anything just simply being. Simply 
sitting. Being fully present. 

(PAUSE) 

From moment to moment being fully present. Fully with yourself. 

(PAUSE) 

Dwell in the present observing the moment to moment experience, using your breathing to 

anchor you and stabilize you in the present. 

(PAUSE) 

Just be with your breathing from moment to moment. Just sitting in stillness. Looking for 
nothing. Being sensitive and present with it all. Just as it is. Just as it unfolds. Without judgment 

or evaluation. 

(PAUSE) 

(bell rings) Take a deep breath and exhale slowly. When you are ready, slowly open your  

eyes and become fully present in your environment.  
 
(PAUSE) 

When you are ready, move your arms, hands, legs, and feet. If you are sitting on a cushion, check 

whether your legs or feet have fallen asleep before you stand up. Slowly stand and take a brief 
stretch. And as the recording finishes, recognizing that you have spent this time intentionally 
nourishing yourself by dwelling in this state of non-doing. This state of being. You might want to 

congratulate yourself for taking the time and energy to do this. And allow the benefits of this 
practice to expand into the active expression of your life in every domain as it continues to 

unfold. 

 

END 
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APPENDIX H 

 

Mind-Wandering Training Script 

 

Instructions written on Qualtrics: 
 
The recording (click below) will prompt you through a technique called Stream of 

Consciousness Visualization.  The goal of this exercise is to let your imagination wander at will 
to inspire creativity and encourage a general sense of well-being. You will do this by noticing the 

thoughts, feelings, and ideas that come into mind, fully engaging with them, and letting them 
take you where they will. This practice is meant to be “done” rather than “listened to” and active 
participation is critical to obtaining the benefits of the practice.  

 
Before you begin, here are some instructions about how to sit during this practice. 

 
Make sure you are in a place where you are alone and will not be uninterrupted and take some 
time to make yourself comfortable.  Make sure to adjust your body, your position, and even your 

clothing so that you are comfortable. You may wish to sit in a straight-backed chair or sit on a 
cushion on the floor. Importantly, you should always be sitting up right in an alert posture. An 

alert posture is one in which you lengthen and straighten the spine, as if the crown of your head 
is gently being pulled towards the sky. Also important if you are sitting on a cushion, make sure 
that your hips are propped up so that they are higher than your knees. This prevents strain and 

injury to the knees. If you are sitting in a chair make sure you are comfortable in your seated 
position and that your feet are firmly planted on the floor. Whether you are in a chair or on a 

cushion, gently place your hands either folded in your lap or resting on your knees.  
 
When you are ready to begin click on the link below to listen to the recording. 

 
 

Instructions on the recording: 
 
I will be prompting you through a technique called Stream of Consciousness Visualization.  

The goal of this exercise is to let your imagination wander at will to inspire creativity and 
encourage a general sense of well-being. As you bring your awareness into the stream of 

consciousness of your mind, do not try to control the ideas, images, thoughts, or feelings that 
arise. Simply follow them and let your thoughts and imagination go where they want to, focusing 
on anything that comes into mind.  

 
As you settle into your seated, alert position, gently close your eyes and allow the body to 

become still. As your body stills, become aware of your being. Take a deep breath, letting the 
breath out slowly. As you breath out, notice what thoughts, feelings, or images arise. Choose one 
and begin to follow it. Where does this thought, image, or feeling take you?  

 
(PAUSE) 
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Give your full attention and care to the thoughts as the come into your mind. Allow your 
thoughts to become center stage, following individual thoughts and delving deeper into their 

content. Allow yourself to become submerged in the experience as you fully engage with the 
thoughts that arise. Going from one thought to the next. 

 
(PAUSE)  
 

Thoughts could be about anything, the future, the past, your body, thoughts about thought. 
Thoughts about food. Whatever they are, Thoughts about sleep. Thoughts about feelings. 

Thoughts about time. Whatever they are, allow your awareness to settle with each one for as long 
as needed. You might liken this to being drawn into the stream of thinking, into the current of 
thoughts, and engaging with each thought as it arises until it lets go and a new thought comes 

into focus. 
 

(PAUSE) 
 
Now of course the thoughts can take any form and can have any content and they can be either 

neutral or be very highly charged. Worries, preoccupations, pressures in the mind, thought of 
deadlines or obligations these are all things that come up when we tap into our stream of 

consciousness. Think about whether or not these thoughts are hurtful or helpful. Whether you 
like them or dislike them. Whether you want to reject it or become closer to it and engage with it.  
 

(PAUSE). 
 

Continue to let your thoughts arise at will as you ride the current of your stream of 
consciousness. Let your thoughts, fantasies, ideas carry you off to wherever they may want to go. 
In a few minutes you will hear a bell that will signal the end of the practice. 

 
(PAUSE – 10 minutes) 

 
(bell rings) Take a deep breath and exhale slowly. When you are ready, slowly open your  
eyes and become fully present in your environment.  

 
(PAUSE) 

 
When you are ready, move your arms, hands, legs, and feet. If you are sitting on a cushion, check 
whether your legs or feet have fallen asleep before you stand up. Slowly stand and take a brief 

stretch. And as the recording finishes, recognize that you have spent this time intentionally 
nourishing yourself by dwelling in this state of non-doing. This state of being. You might want to 

congratulate yourself for taking the time and energy to do this. And allow the benefits of this 
practice to expand into the active expression of your life in every domain as it continues to 
unfold. 

 

END 
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