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Older age is a period of risk for decline in attentional control and other cognitive 

functions. Mindfulness practice, with its primary focus on non-judgmental attention to 

the present moment, is one possible intervention that may affect attention and emotion 

in later life. The present study investigated emotion and attention in a process-oriented 

way that allowed for in-depth tracking of change throughout a 14-week mindfulness 

intervention study. 40 older adult participants were randomized to receive 8 weeks of 

mindfulness training (n=20) or participate in an active control group focused on brain 

health education (n=20). All participants completed performance-based tests of 

attention and answered questions about emotional functioning once per week 

throughout the 14 weeks. Overall, participants in both the mindfulness treatment group 

and the active control condition experienced broad cognitive and mood benefits, 

although there was little evidence that mindfulness instruction was specifically 

beneficial. Exceptions were found for subjective control of mind wandering, and for 

conflict monitoring, aligning with past research. Of note, improvements in mind 

wandering were coupled with improvements in Speed/Attention suggesting, via a 

significant indirect effect, suggesting that to the extent that mindfulness instruction was 
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successful in improving mind wandering control, participants then experienced larger 

cognitive improvement benefits. Overall, results suggest that mindfulness treatment was 

effective in improving the earliest attentional outcomes expected of novice practitioners, 

in a rarely-studied older adult population, and support further investigation into the utility 

of mindfulness training in cognitive intervention research.  
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CHAPTER 1 
STATEMENT OF THE PROBLEM 

 

Attentional control, or individuals’ ability to choose which stimuli in the 

environment they attend to and which they ignore, declines with older age (Goh, An, & 

Resnick, 2012; Park & Reuter-Lorenz, 2009). There is some consistent evidence that 

mindfulness meditation practice, with its primary focus on attention to the present 

moment (Kabat-Zinn, 2006), is related to greater attentional control (Tang et al., 2007; 

Chan & Woollacott, 2007; Moore & Malinowski, 2009). Unfortunately, to date, the 

majority of studies that have related mindfulness meditation practice to attentional 

control have been based on retrospective self-reported mindfulness or cross-sectional 

measurement of experienced meditators (Holzel et al., 2011; Teper & Inzlicht, 2013).  

Some experimental studies (pre-post attentional measurement only), however, 

have suggested that attentional control in young and middle-aged adults can be 

strengthened by mindfulness interventions (Jha, Krompinger, & Baime, 2007; Tang et 

al., 2007) such as the standardized mindfulness based stress reduction program 

(MBSR; Kabat-Zinn, 2003; Kabat-Zinn, 2006). A small but steadily growing body of 

literature suggests that meditation may have similar effects on attention in late life 

(Lenze et al., 2014; Oken et al., 2010). Thus, there is reason to believe that the 

application of mindfulness interventions may offer one route to cognitive remediation in 

older adults. Mindfulness is a particularly appealing intervention approach to study in 

older age because of its relatively low cost (ensuring widespread access), non-reliance 

on pharmaceuticals (medication interactions in older age are an area of concern in 

gerontology), ability to be practiced virtually anywhere (important because of mobility 

limitations in older age) and documented long lasting benefits on physical and mental 
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well-being (Bedard et al., 2005; Grossman et al., 2004). Since mindfulness training may 

be available in a variety of settings (from formal clinical settings to self-help), if effective, 

mindfulness training may constitute a vehicle with high translation potential to produce 

cognitive improvements in older adults (Bedard, Felteau, Gibbons, & Klein, 2005; 

Grossman, Niemann, Schmidt, & Walach, 2004). 

One possible mechanism for improvement is that mindfulness may increase the 

efficiency of attention networks (Corbetta & Shulman, 2002; Posner & Rothbart, 2007; 

Raz & Buhle, 2006). The timing and trajectory of this improvement, however, has yet to 

be studied, leaving a gap in collective knowledge of when and how these attentional 

improvements might develop. This is important because we have little information, for 

example, regarding the dose-response relationship between mindfulness practice and 

attentional outcomes; to see meaningful effects, do we need hours, weeks or years of 

practice? Additionally, although emotion regulation is also thought to improve through 

mindfulness (Holzel et al., 2011; Anderson, Lau, Segal, & Bishop, 2007; Gallegos et al., 

2013; Malinowski, 2013) its own developmental timing and trajectory, and temporal 

relationship to attentional change in this context are also unclear (Gard, Hölzel, & Lazar, 

2014).  

The present micro-longitudinal research study aimed to track the development of 

attentional control in a group of older adults who did and did not receive a mindfulness 

intervention. A major focus was on the temporal dynamics of attentional and emotional 

change produced throughout the study, particularly during the 8-week mindfulness 

intervention. Additionally, given past findings of transfer of mindfulness training in older 

adults specifically to delayed memory recall and components of executive functioning 
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(e.g. Lenze et al., 2014; Moynihan et al., 2013), treatment and control groups were 

compared on a small selection of these tasks to assess for differential improvement 

after fourteen weeks. To control for generalized improvements due to retest and study-

related factors (e.g. time in lab, social interaction) an educational active control group 

focused on ‘healthy brain aging’ in later life involving was included.  

The present study is innovative in the age range that it studied (age 65+), the 

intensive longitudinal design that it employed to assess mindfulness-related changes, 

and the simultaneous investigation of coupled cognitive and emotional changes. It was 

the hope that, by examining the week-to-week trajectory of gains in older adults 

undergoing mindfulness training, this study would provide preliminary data to inform 

future dose-response studies, as well as insight into possible time-varying mediators of 

those gains, areas for which minimal data currently exist (Moore, Gruber, Derose, & 

Malinowski, 2012).  

The overall long-term goal of this study was to help inform the collective 

understanding of mindfulness interventions and mechanisms underlying that 

improvement, particularly in older adults. Given the problem of highly specific transfer 

effects for traditional cognitive training (Kueider, Parisi, Gross, & Rebok, 2012), 

including ambiguous results of direct training in attention/working memory (Harrison et 

al., 2013), this study sought to shed light on whether mindfulness training might offer 

any broad, domain-general intervention that would yield both attentional and 

emotion/mood benefits.  

 

The present study had three specific aims:  
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Aim 1. In a sample of adults aged 65 and older, to determine the time course (dose-

response trajectory) of change in attentional and emotional components from 

mindfulness training by measuring attention and emotion on a weekly basis for 3 weeks 

before, 3 weeks after, and during 8 weeks of training.  

Hypothesis 1. It was hypothesized that greater improvements in attentional 

control and emotional wellbeing would be seen in mindfulness-trained participants 

relative to controls over the course of the 14-week data period. No a priori hypotheses 

existed with regard to the timing or effect sizes of such improvements.  

Aim 2. To investigate evidence of transfer or generalizability of mindfulness 

effects to broader non-attentional cognitive and emotional domains after 14 weeks. 

Specifically, we looked for pre- to post-intervention improvement on tasks of delayed 

memory and executive functioning and improvement on longer, reliable self-report 

measures of mood, health and wellbeing, and mindfulness that could only be given pre- 

and post-intervention.  

Hypothesis 2. The second aim was exploratory and given the small sample size 

it sought to (a) replicate previous findings in an older adult population, and (b) obtain 

effect size estimates for future trials.  In general, we expected at least trends in support 

of greater improvements in attentional and emotional control in participants who 

received mindfulness training. 

Aim 3. To investigate coupled (correlated) change in attentional performance, 

markers of emotion regulation, and perceived mindfulness. 

Hypothesis 3. There would be systematic change in attentional and emotional 

outcomes, such that individuals who experienced greater gains in mindfulness and 
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affective/emotional outcomes also experienced greater concurrent gains in attentional 

control.  
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CHAPTER 2 

LITERATURE REVIEW 

Introduction  

Normal age-related cognitive changes are associated with reduced 

independence, functional status, and quality of life (Hertzog et al., 2009; Cahn-Weiner 

et al., 2000; Weatherbee & Allaire, 2008). With an aging population, there is an 

increasing need for effective intervention methods to maintain or even enhance late-life 

cognitive function. One such intervention approach might include mindfulness, with its 

focus on moment-to-moment awareness that “emerges by paying attention on purpose, 

in the present moment, and nonjudgmentally, to the unfolding of experience (Kabat-

Zinn, 1990). Over the last two decades, the cultivation of mindfulness practice has been 

linked to beneficial effects on a wide range of psychiatric, physical, and stress-related 

conditions (Baer, 2003). Recent studies have begun to suggest that mindfulness 

training may enhance cognitive functioning in younger and middle-aged adults, 

particularly in the areas of attention, memory, and executive functioning (Holzel, 2011).  

This review of literature offers a summary of evidence for the practice of 

mindfulness as a tool to enhance cognitive functioning in older adulthood. First, the 

section presents an overview of changes associated with normal aging. Next, it 

presents definitions and concepts of mindfulness practice. It reports associations 

between mindfulness training and cognitive performance in younger and middle-aged 

adults, with a heavy emphasis on attentional control, a fundamental information process 

that seems to serve as a limiting resource for higher order cognitive processes such as 

episodic memory, perception, and executive functions (e.g. working memory and 



 

21 

reasoning). Next, a discussion of possible mechanisms in the development of 

attentional and emotional control, reviewing neuroimaging correlates of mindfulness, 

and then integrating this information to present a case for mindfulness as unique, 

valuable tool that is well poised to support attentional and emotional functioning in later 

life. Finally, this review of literature highlights key unanswered questions and suggests 

important next steps to provide an answer to the question of whether mindfulness might 

be a useful tool for cognitive intervention in later life. 

 

Why Might Cognitive Training Be Needed In Older Adulthood? 

Cognitive and Brain Decline: An Overview 

Numerous cognitive changes accompany progression into old age.  Studies of 

normal aging show that older adults exhibit deficits in attention and concentration, have 

slowed mental processing, and encounter memory retrieval difficulties (Drag & 

Bieliauskas, 2010). Additionally, older adults have particular difficulty maintaining a 

diverse set of so-called “executive functions,” which together are considered the 

“capacities that enable a person to engage successfully in independent, purposive, self-

serving behavior” (Lezak, 2004, pp.35). These functions, including attentional control, 

inhibitory control, working memory, reasoning, planning, cognitive flexibility, and 

problem solving, may decline at an accelerated (quadratic) rate with increasing age 

(Grady & Craik, 2000).  

It is likely that these functional changes with age reflect underlying structural and 

functional changes in the central nervous system. In normal aging research, one of the 

most consistently reported findings is structural and functional deterioration in the frontal 
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lobes (Cabeza, 2002, Raz et al., 2005; Ziegler et al., 2012). The prefrontal cortex is 

particularly sensitive to the aging process, with decreases in brain weight, cortical 

thickness, and quantities of neurons occurring earlier and more severely than any other 

part of the brain (Raz, 2000; Terry et al., 1987; Resnick et al., 2000). Executive 

functions are highly, but not exclusively, dependent on the integrity of the frontal lobes 

(Elderkin-Thompson et al., 2008). Importantly, the dorsolateral prefrontal cortex, which 

is highly linked to the executive functions of working memory, cognitive flexibility, 

planning, inhibition, and abstract reasoning, shows accelerated volume reduction with 

age, potentially accounting for decline in these areas with age.  

Indeed, the frontal aging hypothesis suggests that decline in frontal efficiency 

due to physical brain changes can account for at least some of the various memory, 

attention, and executive control deficits that occur in aging (Chao & Knight, 1997; Drag 

& Bieliauskas, 2009). There is also substantial published evidence for the important role 

of dopamine degeneration and dysregulation with age, particularly in the striatum and 

frontal cortex, which may account for executive functioning deficits as well (Reeves et 

al., 2002; Stark & Pakkenberg, 2004).  

The widespread limiting effect of diminishing basic processing speed with age 

cannot be understated. Processing speed is thought to be among the first to show signs 

of decline (Salthouse, 1982), even as early as age 40, limiting other “fluid” abilities such 

as working memory, attention, and reasoning (Salthouse, 1996). Age-related slowing 

can lead to decrements through two mechanisms: (1) the limited time mechanism, in 

which efficiency is so poor that a task cannot be completed within the given time frame; 

or (2) the simultaneity mechanism, in which products of earlier processing have been 
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lost by the time they are needed (Salthouse, 1996). Processing speed deficits are most 

commonly associated with white matter change, for example deterioration of the myelin 

sheath beginning around age 40 (Ge et al., 2002) and non-specific leukoaraiosis/white 

matter lesions primarily affecting the frontal lobes (Ylikoski et al., 1993) common even in 

cognitively healthy older adults (Penke et al., 2010). Taken together, this evidence 

suggests a strong role for age-related frontal lobe changes in executive functioning. 

 

Cognitive Control and Attentional Control in Aging 

Across frontally-mediated cognitive constructs, the contemporary cognitive 

neuroscience term of “cognitive control” is considered “the ability to flexibly adapt one’s 

behavior in the pursuit of an internal goal” (DeBaene & Brass, 2013). Several accounts 

of healthy cognitive aging posit that decline in cognitive control are also partially 

responsible to age-related variation in cognitive function (DeJong, 2001; Braver and 

West, 2008). In addition to processing speed, cognitive control is highly linked with the 

components of executive functioning, particularly attentional control. Attentional control 

itself is more specifically defined as the capacity to monitor and regulate attentional 

state/attentional responses. Two essential findings in attentional control literature are 

that older adults have great difficulty 1) attending to and responding to multiple sources 

of information (Park & Reuter-Lorenz, 2009), and 2) suppressing task-irrelevant 

distracting information when attempting to achieve a goal (Hasher & Zacks, 1998, 

Gazzaley et al., 2005). These findings have led some to suggest that impairment in 

attentional filtering, related to weakened top-down processing/modulation systems, is 

another major element of normal cognitive aging (Schmitz, Cheng, & DeRosa, 2010). 
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Posner and Peterson (1990) expanded understanding of attention as simply an 

“internal cognitive process that preferentially directs a person’s focus on objects or 

locations that are salient or important to current goals” (Zhou et al., 2011), and 

proposed three functionally-distinct subsystems of attentional processing. Their neural 

network model involves three attentional networks that carry out the functions of alerting 

(sustained attention), orienting (directing of attention), and executive control (also 

known as conflict monitoring). Recent evidence has suggested that with respect to 

these subsystems, age confers the greatest decrements in the executive control 

network and the least effect on the alerting network, with intermediate but minimal effect 

on the orienting network (Zhou et al., 2011). This may suggest that older adults do not 

struggle to sustain attention in the absence of distractors, but when conflicts or multiple 

attentional demands arise, this conflict monitoring system is a source of breakdown for 

the ability to control attention. Additionally, since older age is associated with reduced 

functional connectivity within the default mode brain network (Buckner et al, 2008), 

discussed later in this paper, it is possible that increased neural noise and mind 

wandering compromise focus. Deficits in attentional control have been linked to other 

deficits seen in normal aging, particularly working memory (Prakash et al., 2014). It has 

also been argued that attentional control may facilitate or limit performance in other 

cognitive areas such as episodic memory, perception and judgment (Cohen et al, 2006). 

Thus, as a more basic process that has the potential to impact these downstream areas 

of cognition, attentional control may be a prime target area for intervention to enhance 

function, or remediate (or potentially even prevent) broader cognitive change in older 

adults. Before later discussion about the ways in which mindfulness could potentially 



 

25 

serve as a cognitive intervention strategy, a brief review of past and present more 

‘traditional’ cognitive training strategies for intervention and enhancement of function in 

later life is warranted.  

 

Brief Review of Cognitive Interventions for Later Life 

Thus far, three major categories of approaches have been taken to elicit 

cognitive change in older adults: 1) physical exercise training, 2) specific cognitive 

training, and 3) engagement interventions. Physical exercise training to improve 

cognitive outcomes relies on animal research demonstrating links between aerobic 

exercise and neurogenesis and angiogenesis in the brain (van Praag et al., 2005). 

Studies of older adults (such as Colcombe et al., 2004, with a mean age of 67.8; 

SD=6.7) suggest that aerobic exercise, both alone and in combination with strength 

training, provokes the largest improvements in executive functioning  (Colcombe et al., 

2004; Colcombe & Kramer, 2003; Erikson & Kramer, 2009).  

‘Traditional’ cognitive training has generally involved lab-based, repeated drills of 

specific skills (e.g. memory, attention, processing speed, working memory) in the format 

of explicit strategy training or adaptive computerized programs. For example,  the 

Useful Field of View task (Ball et al., 1988), originally conceptualized as a measure of 

both attentional breadth and speed of visual processing, previously demonstrated 

enduring training impact in older adults lasting up to 10 years (Rebok et al., 2014), as 

well as some transfer to real-world driving performance (Willis et al., 2006). Training in 

dual tasking for older adults has proximally led to reduced dual task processing costs 

(McDowd, 1986) as well as some evidence of transfer to other dual task procedures 
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with different surface features when a variable priority procedure was implemented 

(Kramer et al., 1995). Studies training another primary marker of executive control, task 

switching, have noted better switching performance in undergraduate college students 

(Minear et al., 2002). There have also been some evidence of transfer effects from task 

switching to interference control and working memory across a variety of age groups (8-

10; 18-26; 62-76) (Karbach & Kray, 2009; Karbach & Verhaeghen, 2014). On balance, 

there is much evidence to suggest that experience-based behavioral and neural 

plasticity is achievable for older adults, albeit at lower levels than younger adults (for 

review, see Lustig et al., 2009). 

In the context of a wide range of cognitive training studies showing non-existent 

to modest improvement beyond a trained task and lack of real-world applicability, these 

studies represent the exception, and not the rule. Generally, since stimuli and context of 

training are so specific, traditional cognitive training approaches, while able to 

demonstrate improvement within a trained task, have suffered from mixed and modest 

effects even on primary domain-specific outcomes (e.g. memory training to memory 

task) and inability to achieve transfer outside of the trained domain, (e.g. to another 

domain or real-world task). Effects also often lack durability and fade within months of 

training, with some notable exceptions (e.g. Willis et al., 2006). Simons and colleagues 

(2016) highlighted common cognitive intervention study design problems that preclude 

the ability to draw inferences about the efficacy of training even when positive effects 

are reported. Major criticisms included those with insufficient pretest baseline 

measurements, lack of adequate control group, lack of random assignment, insufficient 

numbers of participants, and ‘scattershot’ publishing including the reporting of only a 
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subset of favorable outcome measures, and lack of preregistration of testing plan to 

ensure full reporting. Inattention to serious design flaws across many studies 

investigating cognitive enhancement in later life led one major systematic review 

(National Academies of Sciences, 2017) to include that no area of late life cognitive 

intervention research, including training, blood pressure management and physical 

exercise, has yet risen to the level of “strong evidence”. On balance, particularly given 

design problems above there does not yet to be sufficient evidence that brain training 

effectively enhances real-world cognition, the most important outcome type for 

maintaining functional independence in later life (Simons et al., 2016). However, thus 

far, the most promise for transfer to executive skills and real-world functioning is shown 

by the third type of training mentioned above: cognitive engagement interventions for 

older adults, particularly those involving multi-modal combinations of cognitive, physical, 

and social enrichment. This type of intervention is designed for “real-world” functioning, 

and steps outside of the lab for engagement in novel and complex activities such as 

iPad learning, photography, quilting, acting, or participation in volunteer work (e.g. Noice 

et al., 2004; Park et al., 2014; Stine-Morrow et al., 2008; Park & Reuter-Lorenz, 2009). 

Importantly, these interventions are often designed to be socially meaningful and 

enjoyable for older adults, increasing the chances that they will practice beyond the 

training period (Lustig et al., 2009).  

Overall, there is a wide literature that cognitive and behavioral change can occur 

in older adults through these three approaches plus others such as computer or video 

game training (for review, see Kueider, Parisi, Gross, & Rebok, 2012). Mindfulness-
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based interventions, as described in subsequent sections, may be another future 

vehicle for effecting cognitive change in older adults. 

 

Mindfulness as a Potential Intervention Type in Cognitive Aging 

A small but growing body of literature shows that mindfulness practice, gaining 

attention for effective non-pharmaceutical management of a wide variety of medical and 

psychological conditions, may affect certain aspects of cognition (Pagnoni et al., 2007). 

This research is in its relative infancy, both for the general population and especially for 

older adults, but seems to suggest particular relationships between mindfulness and 

attentional control, memory, and executive functioning (Jha et al., 2007, Pagnoni et al., 

2001; Lenze et al., 2014).  Mechanisms of attentional and broader cognitive change 

(e.g. memory, executive functioning) are currently unknown, but as described later in 

this paper a broad prevailing theory, at least within younger and middle-aged adults, is 

that attentional improvements precede and mediate cognitive flexibility, facilitating 

generalized improvements in higher-order cognition (Malinowski, 2010). If these effects 

are replicable and can be extended in randomized controlled trials, mindfulness training 

could represent an excellent alternative or complementary practice to the traditional 

cognitive training approaches for attentional control, memory, and executive functioning 

in older adults. 

In addition to the attentional control-centric nature of mindfulness training, 

described in the next section, there are certain factors that theoretically make 

mindfulness an attractive option for the particular limitations of older adults. For 

example, with respect to mobility and cost concerns, after an initial training period, 
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mindfulness can be practiced easily at home or in nearly any environment. There is not 

an intense physical component to mindfulness practice and it is easily adaptable to 

older adult capacity, for example, sitting meditation may be chair-based as opposed to 

on the floor. Practices are easily disseminated and do not require technology or monthly 

subscriptions to complete. Additionally, as opposed to a pharmaceutical intervention like 

a cholinesterase inhibitor prescribed to an older adult concerned about cognitive 

function, mindfulness avoids potential polypharmacy and medication interactions that 

can exacerbate cognitive difficulties in older adults (Bentué-Ferrer et al., 2003). Finally, 

beyond fit, as will be discussed closer to the end of this review, mindfulness intervention 

is theoretically a very well-matched intervention for older adults, in part due to older 

adult orientation toward higher socioemotional goals and a matching “jigsaw puzzle” fit 

between older adult weaknesses and mindfulness training strengths.  

It must be noted that although the following sections of the literature review focus 

on the promise of mindfulness for cognitive and emotional benefit, some are rightfully 

skeptical about the ‘hype’ surrounding mindfulness (see Van Dam et al., 2018, for 

review). Major critiques include that many studies have included only small numbers of 

subjects, have lacked follow-up, and have been less scientifically rigorous than other 

treatments (e.g. clinical trials for medications, cognitive-behavioral therapy; interestingly, 

these critiques parallel those of Simons et al., 2016, and suggest that there are general 

design problems with behavioral intervention studies that cut across many 

investigations). As described below in several sections, several factors limit 

interpretation across studies and Van dam and colleagues (2016) caution that this kind 

of poor methodology may mislead consumers into practicing solely for cognitive or 
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emotional benefits, when this may be premature given that the field is still in relative 

infancy. 

 

Definitions and Components of Mindfulness 

Historically, mindfulness is rooted in ancient Buddhist philosophy related to 

achieving insight into the true nature of existence. Only in the last 20 years has 

mindfulness been a focus of study in western science, in part because it has been 

popularized by Jon Kabat-Zinn, who developed a formal Mindfulness-Based Stress 

Reduction program based on mindfulness tenets. He offers the following definition of 

mindfulness: "awareness that emerges by paying attention on purpose, in the present 

moment, and nonjudgmentally, to the unfolding of experience moment to moment.” 

Alternatively, mindfulness has been described as “a direct knowing of what is going on 

inside and outside ourselves, moment by moment” (Teasdale, 2000). 

Western conceptualizations of mindfulness vary somewhat, but tend to center on, 

and borrow practices from, three particular traditions of Buddhist meditative practice: 

Vipassana, Shamatha, and Zen. Vipassana meditation, also referred to as Insight 

meditation, guides practitioners to cultivate awareness of present experience, including 

thoughts and sounds, and to also notice feelings that may be triggered by where the 

mind goes. The word Vipassana can be roughly translated as “seeing things as they 

are,” reflecting the emphasis on bare experience as opposed to “getting lost in the 

various interpretations and delusions our minds tend to create” (Pollak et al., 2014, p. 

190). Shamatha takes on more of a concentrative stance, for example, the meditator 

attempts to focus on a particular item, such as an object, image, or chant, to the 
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exclusion of awareness of any other thoughts or external percepts. Zen meditation (also 

known as “zazen”) emphasizes concentrative practice as well (breath, counting), along 

with the Vipassana-related insight and introspection and “shikantaza” (just sitting) in 

which no particular object of meditation is used and an energy of stillness and 

observation of impermanence is created. 

In modern-day Western medicine, psychotherapy, and research, mindfulness has 

been incorporated into a small number of particular programs. Mindfulness-based stress 

reduction (MBSR; Kabat-Zinn, 2003) is an 8-week group-based program that 

incorporates aspects of mindfulness meditation, body awareness, yoga, and 

psychoeducation into its teaching. It involves 2-3 hours of class time per week plus daily 

45 minute to 1 hour at-home practices. Mindfulness-based cognitive therapy (MBCT), 

which grew out of MBSR and involves similar time demands, was specifically designed 

to treat and prevent relapse of depression. It more heavily incorporates methods of 

cognitive behavioral therapy (CBT) (e.g. use of cognitive reappraisal, discussion of 

“cognitive distortion” types; Beck, 1967) in combination with principles of mindfulness to 

improve awareness and interruption of negative automatic thoughts (Beck, 1967; 

Teasdale et al., 2000) with nonjudgmental patience and acceptance. One other 

formalized mindfulness-related program that is often used to promote mindful attention 

is Integrative Body-Mind Training (IBMT), which features short 20-30 minute group 

sessions focused on body relaxation, mental imagery, and mindfulness training 

accompanied by specific music. Significant differences between this program and the 

others are the use of little to no effort to control thoughts, and a stated priority of 

facilitating/inducing a short-term mindful attentional state as opposed to longer- term 



 

32 

change. Certain psychological techniques, such as Acceptance and Commitment 

Therapy (ACT) and Dialectical Behavior Therapy (DBT) for treating borderline 

personality disorder also incorporate aspects of mindfulness but do not feature a heavy 

meditative component and so are not included in this review.  

One common public misconception that may prevent engagement with these 

programs is that meditation is associated with religion. While mindfulness does have 

roots in Buddhism, mindfulness itself (and its practices) is completely secular. Thus, 

while it could be theoretically be practiced in concert with a particular religious tradition, 

mindfulness programs are appropriate for application to the general population (Pollak, 

Pedulla, & Siegel, 2014). Another common misconception is that all meditation 

emphasizes detachment, “non-thinking,” or “zoning out.” Mindfulness is, in fact, exactly 

the opposite. In many ways, mindfulness practices are designed for “zoning in” to the 

present moment as deeply as possible. There are many practices that support and 

facilitate this. Table 2-1 below describes some of these practices through the example 

of MBSR, one of the most comprehensive programs. 
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Table 2-1. Candidate’s compendium of mindful meditation practices in MBSR. 
 

Practice Components of practice Focus is on the: 

Sitting 
meditation 

Focused Attention: Relaxed alertness. Using an 
“anchor” for concentration and observation: may be 
object, sound, etc.  

Anchor. 

Example: Breathing 
meditation: using breath as 
an “anchor” observing and 
focusing on the breath alone, 
while gently re-orienting any 
time the mind wanders. 

Open Monitoring: Relaxed alertness. Simply and 
non-judgmentally observing thoughts, emotions and 
body sensations as they arise and pass away. 

Contents of consciousness, 
while staying with those 
percepts in the moment. 

Body scan Non-judgmentally perceiving specific parts of the 
body, being aware of sensations in those parts. 

Body part awareness and 
sensations. 

Mindful walking Slow walking, focus on bodily sensations. Sensations in the body and 
soles of the feet. 

Loving-kindness 
meditation 

Guided mindful extension of acceptance and 
compassion to self, loved/respected ones, neutral 
persons, difficult others. 

Other human beings, 
connection to humanity. 

Yoga Gentle, slow components of hatha yoga. Bodily sensations. 

Mindful eating Eating with intention and awareness of sensations of 
particular food. 

Food (e.g. a raisin) and the 
sensations of eating it. 

 
Through the practices in Table 2-1, mindfulness is thought to cultivate greater 

attention and awareness, as well as certain attitudes such as non-

attachment/impermanence, acceptance, self- compassion, and non-judgment. In 

scientific research, several self-report scales, including the Five Facet Mindfulness 

Questionnaire (FFMQ), the Cognitive and Affective Mindfulness Scale (CAMS), and 

Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003) exist to measure the 

extent to which these constructs are incorporated into the mindset. Through practice 

and life experience, these measurable levels of dispositional, or trait, mindfulness can 

be altered through mindfulness training (Carmody et al., 2008; Shapiro et al., 2008).  
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As mentioned in previous sections, there is also growing evidence that 

mindfulness can impact attentional control and other cognitive processes. This next 

section will discuss the ways in which attentional control is measured, and the 

subsequent sections will discuss cross-sectional and interventional evidence of 

mindfulness-related cognitive improvement. 

 

Measurement of Attention and Attentional Control Networks in Mindfulness 

Research 

In mindfulness research, the most consistently used measure of attentional 

control is the Attention Network Task (Fan, McCandliss, Sommer, Raz, & Posner, 2005) 

a modified flanker arrow task, to measure individual strength of the three Posner and 

Petersen (1990) attentional networks: the alerting (sustained attention), orienting, and 

executive control (conflict monitoring). A detailed discussion of how each subtask is 

administered and how attentional components are extracted is offered in the Measures 

section below. Additionally, a great deal of research has gone into measuring the neural 

systems that underlie these attentional processes. Alerting refers to a vigilant state of 

tonic alertness related to sustained attention, supported by frontal and parietal areas 

and cortical projections of the norepinephrine system (Marrocco & Davidson, 1998). 

Orienting can be thought of as the ability to direct attention toward a specific stimulus or 

sensory input, and is subserved by the temporal parietal junction, superior parietal lobe, 

and frontal eye fields in particular (Corbetta & Shulman, 2002).The ability to shift 

attention within the orienting network is also facilitated by cholinergic input to the 

superior parietal lobe (Davison & Marrocco, 2000). Executive control of attention is also 
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known as conflict monitoring; it is the ability to recognize and resolve when a conflict 

arises between multiple competing attention cues, and is thought of as the most active 

self-regulatory process of the three. It is made up of the anterior cingulate cortex and 

lateral prefrontal cortex, and is modulated by dopamine (Benes, 2000; Fan et al., 2003). 

Executive control of attention has also been measured with tasks of inhibitory 

control and task switching such as Stroop Color-Word interference (Stroop, 1935) and a 

variety of go-no-go inhibitory tasks, while sustained attention/alerting has generally 

been measured with simple reaction time or continuous performance tests (Halperin et 

al., 1991). Executive control and, less so, orienting are thought to be active, regulatory 

processes of attentional control that support the maintenance of the alerting, or 

sustained attentional, state (Tang & Posner, 2009).  

 

Relationships of Mindfulness and Attention Prior to Late Life  

Research in mindfulness can be organized into two broad areas:  cross-sectional 

research that compares meditators vs. non-meditators on particular performance-based 

or self report measures, and intervention/longitudinal research that compares 

performance-based or self-report outcomes of persons who receive a mindfulness 

intervention vs. persons who do not. Thus far, most studies of associations between 

mindfulness and attention have employed the former method: comparisons between 

long-term meditators from various mindfulness traditions, and those with no mindfulness 

experience. Very few of these studies have focused specifically on older adults, so 

those that have will be described separately later in this review. The first half of the 

upcoming section will address cross-sectional attentional associations in the general 
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non-older adult population, while the second half will address interventional mindfulness 

research in the non-older adult population.  

Cross-sectional attentional associations 

In several studies, mindfulness expertise  has been associated with greater 

executive attentional control in younger and middle-aged adults. When measuring 

attention with the Attention Network Task, greater lifetime meditative experience and 

greater self-reported levels of trait mindfulness predict stronger executive attentional 

control performance (Chan & Woolacott, 2007; Teper et al., 2013; Moore et al., 2009). 

Controlling for age, one cross-sectional study (Van den Hurk, 2010) reported both better 

orienting and better executive control in long-term mindfulness meditators. Furthermore, 

reduced color-word interference on the standard neuropsychological Stroop Color-Word 

Test suggests greater resistance against attentional conflict (Chan & Woolacoot, 2007). 

Together, these studies suggest that the more active, regulatory aspects of attentional 

control are enhanced in long-term meditators. Interpretation is limited with respect to 

trait mindfulness, since cross-sectional studies cannot infer directional effect.  

Additionally, cross-sectional associations exist between mindfulness and 

sustained attention. Greater years of practice have been shown to predict better 

Attention Network Task alerting performance (Jha et al., 2007). In neuropsychological 

testing, the attentional blink, the failure to detect a second salient visual target soon 

after a first appears, worsens with age but is mitigated by long-term meditation practice. 

In one study, middle-aged long-term mindfulness practitioners outperformed not only 

age and education-matched non-meditator peers, but also outperformed young adult 

non-meditators (VanLeeuwen et al., 2009). Similarly, when sustained attentional ability 
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is measured by simple reaction time, despite worsened performance at older ages 

across all subjects, a group by age interaction present only in non-meditators suggested 

that mindfulness experience mitigates the effect of age on sustained attention (Pagnoni 

et al., 2007). These studies hint at a protective effect of mindfulness practice on 

sustained attention, at least in middle age, but would need to be confirmed with 

longitudinal studies examining differences in attentional change over time. Thus far, no 

such study exists.  

In contrast to these earlier reports of stronger attentional control in long-term 

meditators, Lykins and colleagues (2012), studying long-term meditator 

neuropsychological test scores at one time point, found that long-term meditators 

performed no better in measures of sustained attention, attentional switching, or 

inhibition than matched non-meditators. While this study presents important 

contradictory evidence, it also illustrates two important methodological and labeling 

issues in cross-sectional mindfulness research thus far. For example, Lykins’ 

participants had been practicing an average of six years, and were classified as “long-

term” meditators. This highlights discrepancies in labels of expertise as these studies 

are disseminated to the public. Drawing from information across all studies reviewed for 

this literature review, “novice” seems to be used primarily in experimental literature to 

refer to 8 or fewer weeks (or 26 hours) of training and 100 hours of practice, or the 

equivalent of just having gone through an MBSR intervention protocol. The classification 

of “meditation naïve” is also fairly clear, as it is synonymous with non-experience. 

However, the titles of “long-term,” “experienced,” and “expert” are not well defined. For 

example, in Brefczynski-Lewis’ (2007) sample, the level of expert overall was defined by 
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a minimum of 10,000 practice hours, while mid-range experienced meditators had an 

average of 19,000 hours, and expert-experts had an average of 44,000 hours. In 

contrast, Taylor et al (2011) defined the expert level as practice above 1,000 hours. This 

highlights additional challenges to comparisons across studies.  

Another consideration within cross-sectional studies comparing long-term 

mindfulness meditators to non-meditators is the impact of lifestyle factors. These 

differences could be at least in part due to variables such as diet or healthy lifestyle 

followed by many long-term meditators or certain personality factors that drew these 

individuals to long-term mindfulness practice. Fortunately, experimental mindfulness 

interventions generally enroll individuals who are meditation-naïve, and are less likely to 

possess these confounding characteristics. The impact of mindfulness on attention in 

these individuals is discussed below. 

 

Experimental attention findings 

A very small but growing body of behavioral literature also suggests that 

attentional control skills can be induced or improved from mindfulness training in 

previously meditation-naïve adults, with some discrepancy in the particular components 

of attention that are improved. Early work by Wenk-Sormaz (2005) exposed healthy 

young meditation-naïve subjects to three 20-minute sessions of Vipassana meditation. 

Post-testing suggested that even after these brief exposures, subjects demonstrated 

improvements in Stroop interference relative to control subjects. Another brief program 

of training by Tang and colleagues (2007) randomized undergraduate Chinese students 

into a control group, and a group that received five sessions of 20-minute Integrative 
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Body-Mind Training (IBMT). After these sessions, the IBMT group showed greater 

executive attentional performance on the Attention Network Task. While these two 

studies suggest that even very brief doses of mindfulness can induce better moment-to-

moment attentional control, their measurement of attention during training or directly 

after training limits interpretation beyond the testing environment.  

These two studies also do not address whether these effects exist only because 

of attentional state induction before testing, versus whether these effects reflect longer-

term underlying behavioral or brain plasticity, which would support the improvement 

even in the absence of induction. Anecdotally, IBMT does not require much internal 

effort to direct or control attention and indeed its founder (Tang et al., 2007) describes 

IBMT as more concerned with “attention state training” rather than longer-term attention 

training.  

The advent of programs like MBSR and MBCT aim to give participants education 

and tools needed to develop long-term independent practice, with an eye toward 

becoming more ‘mindful’ and attentive in everyday life. These programs introduced 

standardization to the implementation of mindfulness training, facilitating comparisons 

across studies. However, the very few randomized controlled trials have found 

conflicting results with regard to attentional change. For example, following an 8-week 

MBSR intervention, Anderson et al (2007) noted no improvements in sustained 

attention, attentional switching, or “non-directed” attention. They also reported no 

change in inhibitory control, although interpretation is limited since they used an atypical 

Stroop task. 
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In contrast, Jha et al (2007) did find some evidence of attentional improvement 

following MBSR intervention. In an elegantly designed study, experienced meditators 

(n=17) demonstrated stronger conflict monitoring via the Attention Network Task than 

meditation naïve subjects at baseline. Following an intensive 1-month (10 hour/day) 

mindfulness retreat for the experienced meditators and an 8-week regular MBSR 

intervention for half of the naïve group, improved alerting performance was found in the 

experienced retreat group, with much greater alerting performance than MBSR and 

control groups. The MBSR group demonstrated improved conflict monitoring/executive 

attention that was newly on par with that of the experienced group at baseline, as well 

as improved orienting that was better than both the naïve and experienced meditators at 

post-test.  

This study took the first step toward addressing a major gap in the literature, 

namely, the way in which training effects might develop differentially based on levels of 

expertise. Comparisons between and within groups suggested two things: 1) 

improvements are greater in the early stages of training versus the later stages of 

expertise, particularly in relation to executive control of attention; 2) better baseline 

executive attention predicts better future intervention-induced alerting scores, 

suggesting that conflict monitoring is necessary for alerting ability and may develop first. 

One possible criticism is that a head-to-head comparison of improvement between 

groups was not possible, given that the retreat length and characteristics differed 

between training groups. This raises additional questions about dose-response 

relationships across the spectrum of expertise and how much training is needed in order 

to effect change. Some have taken step to try to isolate the active ingredients of MBSR 
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and other mindfulness-based interventions by separating out particular practices 

thought to enhance attentional control. For example, Malinowski et al (2017) showed 

that engaging in just over ten minutes of focused attentional practice five times per 

week for 8 weeks improved the maintenance of goal-directed visuospatial attention. 

Britton and colleagues (2018) created and validated separate 8-week Focused Attention 

(FA) and Open Monitoring (OM, described in subsequent section) intervention 

programs. This training program, though in its infancy and only currently reported in 

design papers, can be applied in future research to assess practice-specific effects of 

meditation on attentional control.  

 

Mindfulness and Other Cognitive Domains Prior to Late Life 

Surprisingly, in contrast to the seeming promise that mindfulness holds for 

impacting cognitive change, only a few other behavioral intervention studies of young 

and middle-aged adults have included pre-post neuropsychological testing data in their 

intervention work.  With regard to other frontal-executive tasks, mindfulness has been 

found to improve working memory capacity in prospective studies after 10-day and 4-

day mindfulness retreats, as measured by digit span backward (Chambers et al., 2008; 

Zeidan et al., 2010). Heeren et al. (2009) also reported a significant improvement on the 

inhibition of cognitive prepotent responses (via the Hayling Sentence Completion task) 

following mindfulness training. Following a 4-day intensive mindfulness retreat (Zeidan 

et al., 2010), subjects demonstrated improved verbal fluency relative to controls. In the 

area of memory, prior to 2010, only two studies investigated the effects of mindfulness 

practice. One involved only two days of mindfulness training (Polak, 2009) in healthy 
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adults and the other (McMillan et al., 2002) included only participants with brain injury. 

Both found no support for the improvement of general memory via mindfulness. 

Improved autobiographical memory specificity in both normal and formerly depressed 

older adults has been observed following mindfulness intervention (Hargus et al., 2010; 

Heeren et al., 2009).  

Based on these findings, there seems to be a trend involving mindfulness-related 

improvement in frontal-executive-mediated tasks. This trend spans several different 

traditions of mindfulness practice, which is impressive. At best, however, it can be 

recommended that future research include multiple measures of working memory and 

executive functioning to further investigate this effect. These somewhat poorly designed 

trials, including some with a lack of any control group and others will small Ns, are 

omnipresent in mindfulness research for reasons that are not entirely clear and limit 

reliable interpretation.  

 

Mindfulness, Emotion, and Mood Prior to Late Life 

Mindfulness program completion has been associated with improved symptoms 

of several mood and emotion-related clinical conditions including depression and 

anxiety, along with other emotion-associated conditions like eating disorders (Tapper et 

al., 2009) and substance abuse (Bowen et al., 2006). Randomized controlled studies 

have demonstrated improvements in overall psychological well-being (Carmody & Baer, 

2008), and lowered stress, both in self-reports and cortisol level measurement (Carlson 

et al., 2003) from mindfulness training.  
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Some have posited that these positive changes come about through relaxation, 

cultivated by practices like yoga or quiet attention to the breath (Gallegos et al., 2013). 

Even the mindful practice of deep breathing has been shown to reduce physiological 

arousal (Holzel et al., 2011). This question of particular mindfulness practice 

‘ingredients’ that might be more or less responsible for change, in emotion/mood 

changes but also in broader mindfulness-related changes, is both important and 

understudied. It is also complicated in clinical research by the wide range of patient 

populations (e.g. chronic pain, cancer, depression), and possibly even the tailoring of 

particular practices to those populations. For example, mindful eating and bodily 

awareness (e.g. fullness awareness) has been shown to be particularly useful for 

individuals with binge eating disorders (Kristeller & Wolever, 2010). 

 However, the balance of the evidence points to emotion regulation, as measured 

by a wide variety of types of emotional assessment, as being heavily influenced by 

mindfulness training. Emotion regulation can broadly be thought of as the alteration of 

the subjective experience of (including intensity and length of impact), and behavioral 

response to, an emotional stimulus via the action of regulatory processes (Ochsner & 

Gross, 2005; Gross, 1998). Related self-report data from healthy adults suggests that 

mindfulness improves positive mood states, reduces negative mood states, reduces 

worry, and reduces ruminative thoughts and behaviors (Jha et al., 2010; Jain et al., 

2007). One important question is what specific components of mindfulness relate to 

better emotion regulation.  

Some have hypothesized that these components of regulation include open 

monitoring (curious, non-judgmental, acceptance toward thoughts and sensations in 
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awareness), reappraisal techniques (e.g. “this emotion is valuable, temporary, and 

fleeting”), and training in equanimity and self-compassion (Baer, 2003). With a 

somewhat different opinion, Hölzel and colleagues (2011) acknowledge a role of 

positive reappraisal but also propose a mechanism of improvement through fear 

extinction. This refers to the process of a stimulus-response reversal, where repeated 

exposure to a feared or aversive stimulus with response prevention eventually reduces 

the associated emotional reactivity. While on the surface, exposure and extinction may 

not seem to be an obvious component of mindfulness practice, when engaging in open 

monitoring practice, cognitive avoidance of uncomfortable thoughts memories, or 

emotions (e.g. fear, sadness, anger, and shame) is discouraged. Rather, the instruction 

is often to “turn toward” unpleasant emotions/thoughts, allowing space for them to be 

experienced fully without judgment, in order to reduce emotional reactivity. This process 

closely resembles the highly effective clinically implemented exposure therapy 

(Chambless & Ollendick, 2011) behavioral technique. 

Deliberate emotion regulation such as that related to reappraisal is typically 

reflected in the brain by increased activation in the prefrontal cortex and decreased 

activation in the amygdala (responsible for detecting affectively arousing stimuli; 

Ochsner & Gross, 2005). Specifically, prefrontal structures exerting this type of 

inhibitory top-down influence on the amygdala are thought to include dorsal regions of 

the lateral prefrontal cortex which are also involved in selective attention and memory; 

ventral portions of the prefrontal cortex necessary for response inhibition; the anterior 

cingulate cortex; and the dorsomedial prefrontal cortex, implicated in monitoring the 

affective state (Modinos et al., 2010; Ochsner & Gross, 2008). 
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From a neuroscientific perspective, there are divergent results supporting both 

top-down and bottom-up emotion regulation processes in mindfulness practice (for 

review, see Chiesa, Serretti, & Jakobsen, 2013). One possible moderator of emotion 

regulation is level of expertise. In a thoughtfully designed study, Taylor and colleagues 

(2011) compared response to emotional and neutral pictures (International Affective 

Picture System (IAPS); Lang et al., 1997) via fMRI between 10 Zen meditation novices 

and 12 experts (>1,000 hours of experience) under conditions of both concentrative 

attentive meditation and rest. Both groups, regardless of expertise, showed less 

emotional reactivity to negative pictures in the mindfulness condition. However, the 

brain regions underlying this inhibited reactivity in the mindfulness condition differed 

between groups. Whereas both novices and expert meditators evinced less amygdala 

activation, only the novice meditators showed concurrently increased activation of the 

right dorsolateral prefrontal cortex and the right posterior cingulate cortex, indicating 

possible top-down regulation processes only in novices. Additionally, in this mindfulness 

condition, expert meditators demonstrated a concurrent reduction in activity in the 

medial prefrontal cortex and posterior cingulate cortex. Since these areas are 

components of the default mode network it may be that emotional reactivity is 

dampened in expert meditators by way of reduced self-referential processing (and 

possibly acceptance of emotional state and present-moment awareness, as 

hypothesized by the authors), as opposed to the top-down emotional reappraisal 

processes utilized in novices.  

The absence of prefrontal activation in experienced meditators has also been 

observed in studies of pain perception. In several studies by Grant and colleagues 
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(2009; 2011; 2012), long-term Zen meditators were able to regulate the unpleasant 

emotional experience of induced pain as indicated through recruitment only of the 

somatosensory cortex and posterior insula (both support viscero-somatic awareness) 

and suppressed dorsolateral prefrontal cortex activity, as opposed to control non-

meditators who strongly recruited the lateral prefrontal cortices. 

Altogether, it seems clear from these studies that mindfulness training can impact 

mood and emotion, but it is largely unknown how demonstrated improvement in 

emotional control manifests. Investigations of top-down versus bottom-up regulation of 

emotion find support for a shift from top-down to bottom-up emotional processing with 

mindfulness expertise. These mechanisms are not fully understood and will require 

additional research with larger sample sizes to fully grasp (Chiesa et al., 2013). 

  

 

Mechanisms of Mindfulness-Related Attentional Change 

Development of direct attentional control through mindfulness 

The mechanisms by which attentional change might occur in mindfulness training 

have been understudied to date. It may be very direct improvement. Mindful attentional 

practice requires frequent, gentle redirection of the wandering mind back to the present 

experience. With deliberate intention to focus on a certain “anchor” (e.g. breath, body 

part, etc.), focused mindful presence involves several steps (Zylowska et al., 2009): 1) 

bringing attention to the point of focus/attentional anchor; 2) noting that a distraction 

occurs and letting go of the distraction; and 3) re-orienting back to the point of focus. 

These steps correspond well to Posner and Petersen’s (1990) neural network model of 
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attention processing, which involves three attentional subsystems: alerting (sustained 

attention), orienting, and conflict monitoring (executive control). Associations of these 

subsystems to voluntary attentional control are illustrated using the example of a breath-

focused meditation in Figure 2-1. 

 

 
 

Figure 2-1. Conceptual model of attentional control cycle practiced in mindful breathing. 
Adapted and expanded from Malinowski (2013).  Posner & Petersen (1990) 
hypothesized attentional networks should be active during different parts of the cycle.  

 
This cycle shows that while attempting focused, alert presence with the breath, 

distracting external or internal percepts may enter into consciousness. If the conflict 

monitoring/executive control network fails to detect a distractor, alertness toward the 

breath is temporarily lost. If it does detect a distractor and the goal is to remain focused 

on the breath, it disengages with the distractor and the orienting system returns the 

focus to the breath where the alerting system is then re-engaged. If either of these 
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events do not occur, alerting and the sustained attentional state (Posner & Petersen, 

1990) are compromised. Threats to sustained attention in normal populations primarily 

include executive control weakness, excessive external (e.g. noise) or internal (e.g. 

pain, mind wandering) distractors (Tang et al., 2015).  

Mind wandering, or task-unrelated thought, tends to be associated with the 

default mode brain network (the medial prefrontal cortex, posterior cingulate cortex, and 

portions of the hippocampus), which is active in connection with restful wakefulness and 

self-referential processing (Buckner et al., 2008). This network stands in contrast to the 

task-positive brain network (regions of the dorsal attention system, dorsolateral and 

ventrolateral prefrontal regions, and the insular cortex) which is active during attention-

demanding tasks (Fox et al., 2005).  

Indeed, fMRI studies of mindful breathing practice have shown the default mode 

network to be active when the mind wanders away from the breath (self-reported 

through a button push) and sustained attention is at its weakest (Hasenkamp et al., 

2012). fMRI shows that, as expected, self-reported recognition of mind wandering is 

directly followed by activation of the anterior cingulate cortex (ACC), further confirming 

its role attentional control (Tang et al., 2015).  

It is speculated that long-term repeated engagement in focused attention and 

open monitoring practices (below) strengthens the underlying Posner and Petersen 

attentional control networks, and possibly the functional connectivity (association 

strength) of components of the respective  task-positive and default mode networks 

(Brewer et al., 2011) but exact mechanisms of change are unknown. In the future, 

randomized controlled training trials that make use of both fMRI and neuropsychological 
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data could contribute to better understanding of mindfulness-associated attentional 

network change.   

Bishop et al (2004) suggest a two-component model of mindfulness, where (1) 

attentional improvements facilitate the ability to focus and approach experiences with 

(2) curiosity, openness, and acceptance. Others have connected this to the concept of 

Focused Attention (FA) meditation expertise being a prerequisite for Open Monitoring 

(OM; simply and non-judgmentally observing thoughts, emotions and body sensations 

as they arise and pass away) skills (Lutz et al., 2008), where initially a practitioner 

engages more with focused attention to develop awareness of their current state, and 

only then is it possible to engage with open monitoring, which entails moment-to-

moment attention to anything that occurs in experience. Some, indeed, discuss open 

monitoring as the “practice ground” necessary for emotional control processes and 

improvements to take place (Malinowski et al., 2013).With time, focused attention is 

thought to become less effortful and more automatic, in turn allowing for effective open 

monitoring, or the capability to observe events that unfold on a moment-to-moment 

basis. This open monitoring ability is not only associated with better emotion regulation 

(see next section) but it also promotes receptive alertness and readiness for distractions 

and the wandering mind, thereby reducing vulnerability to these percepts. Overall, the 

practices of focused attention and open monitoring together are thought to create more 

strength and flexibility in the attentional and emotional networks (Tang et al., 2015).  

Past mindfulness training studies investigating cognitive and emotional control 

separately have severely neglected to account for the other (Fiocco & Mallya, 2014). 

Incorporating emotional variables into attentional and broader cognitive research may 
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help to elucidate the role of alternative contributors and more precise mechanisms that 

drive attentional improvement. The next section will discuss hypothesized relationships 

between cognitive and emotional change in mindfulness research. 

 

A Model of Possible Relationships Between Attention, Emotion, and Other 

Mindfulness Constructs  

In response to a need for a comprehensive integration of the many facets and 

outcomes of mindfulness meditation, Malinowski (2012) developed the Liverpool 

Mindfulness Model, depicted in Figure 2-2. This model features intentions and attitudes, 

as well as general motivation and expectations as “motivational factors” which define 

whether, and how, an individual engages with meditation practice. These motivational 

factors drive the training of initial attentional skills, which are thought to further support 

emotional and cognitive flexibility.  The development of this flexibility brings about the 

ability to maintain non-judging awareness of thoughts, feelings, and experiences, which 

changes the quality of behavior and leads to the myriad positive health outcomes and 

well-being associated with mindfulness (Baer, 2003).  
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Figure 2-2. The Liverpool Mindfulness Model (Reprinted from Malinowski, 2013) 

 

In this model, Malinowski sees attentional skill development as a crucial 

prerequisite for further cognitive and emotional improvement. Indeed, for centuries in 

Buddhist and concentrative meditation, the development of “focused attention” 

(attentional stability, clarity, awareness of current mental state) has been viewed as a 

prerequisite for “open monitoring,” mentioned previously as the moment-to-moment 

attentiveness to anything that occurs in experience. Overall, mindfulness researchers 

tend to agree that a sufficient degree of attentional regulation is necessary in order to 

stay engaged with and improve in mindfulness meditation in order to reap potential 

benefits in other areas (Bishop et al., 2004). Furthermore, the Liverpool Mindfulness 

Model allows for direct effects of mindfulness practice on attention, cognitive outcomes, 

and emotional flexibility, as well as indirect effects on each through each other. It is 

possible that all of these relationships are at play. One way in which improved emotion 

and stress regulation could benefit attentional control is by reducing emotional 
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distractions such as negative thoughts and rumination; through this, more “mindspace” 

is freed up for attention to the present moment task (Geiger et al., 2015; Anderson et 

al., 2007). 

Although it seems that certain components of attentional (and emotional) control 

can be trained through mindfulness, it remains unclear how much training would be 

sufficient to effect noticeable change in different cognitive, emotional, or real-life 

functional outcomes. Greater measurement of the temporal development of these 

factors, especially the “core processes” in green and how they relate to each other will 

be critical to future refinement and application of mindfulness intervention programming. 

Another missing piece is a consideration of more physiological and brain-based 

changes, which the next section will consider. 

 
Mindfulness and Neuroplasticity 

With the advent of neuroimaging it has become possible to investigate 1) 

structural and functional differences in the brains of long-term mindfulness meditators 

versus non-meditators, 2) changes in neural structure and function in novices before 

and after mindfulness training. 

Neural Correlates of Long-Term Mindfulness Practice 

Any structural brain differences between long-term mindfulness meditators and  

non-meditators are quite important to the topic of aging, due to speculations that might 

be made about neuroprotective or neuro-enhancing effects of mindfulness practice. In a 

ground-breaking magnetic resonance imaging (MRI) study from 2005, Lazar and 

colleagues were able to show that long-term meditators had greater cortical thickness 

than age-matched controls. Furthermore, the cortical thickness of middle-aged 
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meditators (40-50 years old) was more similar to thickness of younger participants 

(mean of 25 year old). A similar effect was reported in a Luders et al. (2009) study, 

where long-term practitioners had less prefrontal atrophy than non-meditators their age, 

particularly in orbitofrontal areas. This research group has also demonstrated a 

meditation practice-associated effect of larger hippocampal volume relative to age-

matched non-meditators, initially reported as right-sided only (Luders et al., 2009) and 

later reported bilaterally (Luders et al., 2010). Together, these studies suggest a 

potentially neuroprotective effect against typical age-related atrophy in areas that 

subserve important functions, including executive functioning, decision making (emotion 

and reward in decision making, in particular), learning, and memory. None of these 

studies, unfortunately, related structural differences to cognitive or emotional data, but 

to speculate, neuroprotection could come about in several ways. For example, 

mindfulness meditation positively affects autonomic regulation and immune activity 

(Carlson et al., 2003), so this may lead to neuronal preservation, restoration, and/or 

inhibition of apoptosis. Another possible neuroprotective mechanism relates to well-

documented reduction of chronic stress through programs like MBSR, which may by 

extension reduce damage to brain structure and connectivity otherwise related to 

excessive amounts of the ‘stress hormone’ cortisol (McEwen, 2000; Dedovic et al., 

2009).  

In a study that did consider correlates of mindfulness practice in those with more 

than three years of practice, Pagnoni and colleagues (2007) compared 12 Zen 

meditators with 13 non-meditators (mean sample age 37.3; SD = 7.2 years) and found 

an age-by-group interaction in total gray matter volume in the brain. Based on age and 
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standardized measurements of total gray matter volume, they estimated the rate of 

volume change to be approximately -4.7 mL/year for controls, versus +2.8 mL/year for 

meditators, with an even greater disparity in the putamen. Importantly, this study 

collected attentional data and related age-related differences in sustained attention to 

corresponding age-related differences in overall gray matter volume. This difference in 

overall gray matter volume, interestingly, implies not only possible neuroprotection of, 

but also potential growth in, gray matter with age. Again, with the cross-sectional study 

of long-term meditation, it is difficult to disentangle potential lifestyle or personality 

factors that may have played into these results. 

 

Structural and Functional Change Associated with Mindfulness Intervention. 

In addition to evidence of neuroprotection found in advanced meditators, some 

studies have utilized pre-post training neuroimaging designs to measure structural brain 

changes (via MRI) and functional differences in activation (via fMRI) at the time points 

before and after a mindfulness training program. None of these studies, to the author’s 

knowledge, focused on particular age groups, leading to a wide age range of 

participants centering on middle age. Across all population groups, more studies 

collected neuroimaging data than collected neuropsychological measures of interest to 

this review, but, again, a wide variety of training designs and approaches (IBMT, MBSR, 

Vipassana) exist in this literature. In general, a few core regions consistently stand out 

and are summarized in Table 2-2 below. Regions were only included in this table if two 

or more papers (out of all available papers on the matter) described their training-

associated change. Arrows indicate the direction of change; in the literature, increases 

in size or activation are thought to be indicative of increased use of the process 
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mediated by the region, while decreases in size or activation represent decreased use 

(or increased efficiency) by the region.  

 

Table 2-2. Changes in brain regions after mindfulness meditation training  

(compiled by dissertation candidate). 

 

Brain 
Structure 

Hypothesized connection to 
mindfulness outcomes 

General 
direction of 
change (size 
or activation) 

References 

Anterior 
Cingulate 

Cortex 

Detecting the presence of conflicts 
emerging from incompatible streams 

of information processing; self-
regulation of attention and emotion 

 
Tang & Posner, 2009; 

Holzel et al., 2011; 
Hasenkamp et al., 2012 

Prefrontal 
cortex 

Top-down regulation of attention 
(dorsolateral) and emotion 

(ventromedial) 

 Hasenkamp et al., 2012; 
Tang & Posner, 2009; 

Allen et al., 2012 

Insula Interoceptive awareness and 
emotional processing 

 Holzel et al., 2011; Farb 
et al., 2015 

Amygdala Emotional processing, especially of 
fear 

 Holzel 2010; 
Taylor et al., 2011 

 
 
To briefly touch on some of the areas influenced by training in the better-

controlled trials, the most frequently cited regions of change with mindfulness are the 

prefrontal cortices and the anterior cingulate cortex.  IBMT training has been shown to 

strengthen anterior cingulate cortex and frontoparietal activation in the resting state, in 

relation to improved attentional control (Tang & Posner, 2009). With regard to 

attentional control, the anterior cingulate is important for conflict monitoring, as 

mentioned previously, and change in this area initially would make sense with training, 

given the hypothesized early improvement in executive attention that may be necessary 

for sustained attention and higher-level mindfulness-related skills. An fMRI block design 
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(with on-off periods of stimulus presentation) study illustrated this trend fairly well by 

contrasting Vipassana meditators with non-meditators while engaging in mindful 

breathing exercises (meditation condition) and mental arithmetic (control condition; 

Holzel et al 2011). Meditators showed stronger bilateral activation in the anterior 

cingulate cortex and the dorsal medial prefrontal cortex. The authors suggested that the 

enhanced ACC activation reflected greater processing of distracting events, as opposed 

to allowing distractors to become part of the conscious awareness. The authors also 

posited that greater medial prefrontal activation may be suggestive of enhanced 

engagement in emotional processing in meditators. 

Two emotion-focused studies by Cresswell and colleagues (2016 and 2017) are 

consistent with the idea that meditation training produces a brain mediated ‘buffer’ 

against stress. Specifically, these studies suggest increased connectivity between the 

default mode network and prefrontal cortex as well as reduced functional connectivity 

between the right amygdala (associated with fight or flight response) and anterior 

cingulate cortex. Both are consistent with top-down emotion regulation mechanisms 

described previously. 

Both cross-sectional and intervention-related fMRI studies have presented 

intriguing data related to attentional and emotional activation in mindfulness meditators 

that highlight the necessity of including in vivo measurement of mindfulness correlates. 

With respect to the amygdala, fMRI evidence reveals decreased amygdala activation 

post-mindfulness training relative to pre-mindfulness training in reaction to negative self-

belief statements (Goldin et al., 2010) and in response to emotionally distressing 

pictures (Desbordes et al., 2012). Relative to controls, greater dorsolateral prefrontal 
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cortical activation during an emotional Stroop task has also been noted in participants 

following training, and MBSR training within a group of individuals with anxiety revealed 

enhanced activation of the ventrolateral prefrontal cortex along with enhanced 

connectivity of prefrontal regions with the amygdala. In another study, a down-regulation 

of the left amygdala was noted when novice, but not experienced Zen meditators, 

viewed emotional pictures (Taylor et al., 2011). Together these studies provide 

neuroanatomical evidence of mindfulness-related emotional processing changes 

discussed previously. In particular, these activation patterns may be indicative of 

changes in both top-down and bottom-up emotional processing as a result of 

mindfulness training. Comparing across studies, Chiesa, Serretti, and Jakobsen (2013) 

suggest some evidence that newer meditation practitioners use top-down emotional 

regulation while longer-term practitioners are more likely to evince bottom-up emotion 

regulation, presenting the possibility that top-down precedes bottom-up emotion 

regulation in emotional control development. However, work specifically geared toward 

following this change over the course of a mindfulness intervention would be needed to 

gain a better understanding of the sequence of change. 

With regard to structural change that might be induced through MBSR training, 

following an 8—week course, Holzel, Lazar, and colleagues (2011) found thickening in 

the posterior cingulate cortex and the temporoparietal junction (associated with 

perspective-taking, empathy, and compassion). Of note, this was the only study 

reviewed that evinced change in the hippocampal area. This effect should be replicated 

before conclusions are drawn, but structural change in this particular area is exciting for 

its association with learning and the formation of memories, a prime spot of weakness 
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for aging adults. Luders (2013) speculated that such structural change could reflect 

mindfulness-induced positive plasticity through dendritic branching, synaptogenesis, 

myelinogenesis, or even adult neurogenesis. This study also  noted thickening in the 

right anterior insula, which makes some degree of sense, given engagement in body 

scan and bodily awareness practice that might predict associated neural recruitment 

and strengthening of these areas. Concretely, the right anterior insula is associated with 

interoceptive (inner body) awareness, such as awareness of the heart rate, 

temperature, discomfort, sensory experiences, breathing, and bodily sounds. Contrary 

to several previous reports (Holzel et al., 2010), they did not observe amygdala 

reduction that has previously been associated with reduction in stress levels.   

Across these studies, there is strong evidence that brain regions and pathways 

reorganize in response to mindfulness training. Although these regions tend to be 

associated with cognitive and attentional control (e.g. anterior cingulate, prefrontal 

cortices), and emotional control (e.g. amygdala), these studies suffer from a lack of 

behavioral data to relate to neural change. Hence, interpretation is limited, but does 

suggest some type of neuroprotective or neuroenhancement from mindfulness training 

(Luders et al., 2013). It is intriguing to speculate whether mindfulness-related 

enhancement might also make elders more responsive to traditional cognitive 

interventions (training, engagement) that rely on intact neural substrates.  

 

Preliminary Trends and Feasibility of Mindfulness Training in Older Adult 
Populations 

Thus far, mindfulness studies have tended to neglect older adults as a particular 

population, in favor of clinical and healthy populations of a wide age range. In fact, a 
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2003 review of 21 mindfulness intervention studies (Baer, 2003) reported that the mean 

participant age ranged from 38 to 50 years old, with an overall mean of 45 years. 

However, since that time, only six studies have examined mindfulness interventions in 

older adults. As these precious few studies are arguably the most relevant to the 

purpose of this review, they are each described in detail below, beginning with 

cognitively normal older adults and continuing on to very old, frail, nursing home 

residents, and finishing with those with self-reported anxiety and memory dysfunction.  

 McHugh and colleagues (2010) studied the common age-related attentional bias 

of stimulus overselectivity (hyperattentiveness to certain stimuli in the environment while 

ignoring others, often called “tunnel vision” and also common in autism spectrum 

disorders; Lovaas, Koegel, & Schreibman, 1979; Ploog, 2010) within a 15-minute 

mindful state induction trial. 24 cognitively normal older adults (mean age 78.56) were 

randomized to a “mind wandering” condition in which they were instructed to let the 

mind wander freely for 15 minutes, or a “mindfulness” condition in which they were led 

through a 15-minute breath-focused activity with instruction to continually redirect the 

attention back to the breath as soon as it began to perceptibly wander. Older adults in 

the breath-focused group had significantly lower stimulus overselectivity (as measured 

by a discrimination learning task; McHugh & Reed, 2007) relative to those in the mind 

wandering condition, suggesting that achieving a mindful state can at least temporarily 

decrease this age-related attentional bias.  Additionally, this study was important as it 

was the first to demonstrate that older adults can successfully follow and respond well 

to mindfulness attentional instruction.  
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Other studies have implemented full 8-week MBCT or MBSR interventions with 

older adults to study the feasibility of mindfulness interventions in this age range. In the 

largest randomized controlled trial of its kind, in a community sample (N=201; mean age 

73.4, SD=6.7), Moynihan and colleagues (2013) found a lower Trail Making Test B 

(working memory and set shifting) to A (basic attention and processing speed) ratio 

immediately after intervention, indicating improvement in cognitive flexibility, a 

component of executive function. Problematically, the effect was ephemeral; it did not 

persist at 3 or 24 weeks post-training. In this same sample, MBSR participants 

demonstrated greater left lateralized frontal alpha asymmetry immediately after the 

intervention, which past studies have associated with more positive mood and 

emotional orientation (Davidson, 1992;1996). This effect was not maintained after 

follow-up either, but suggests preliminary evidence that older adults, traditionally 

thought to have strong emotion regulation, might also receive the mindfulness-

associated mood and emotional benefits observed in younger adults. Contrary to this 

effect, no change in depression or perceived stress was self-reported in this group. 

Additional findings in these older adults were increased dispositional mindfulness as 

measured by the MAAS that extended to 24-week follow-up. Despite excellent, rare-in-

this-literature follow-up to determine duration of effect, two criticisms of this study are 

that randomization was pair-wise and the control group did not receive any form of 

intervention.  

Oken and colleagues (2010) specifically targeted cognitively normal older adults 

with some level of caregiver stress (Total N for 3 groups =31, mean age=64.55, 

SD=9.41) related to caring for a relative with dementia, and provided them with MBCT 
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training. A strength of this study was the use both an active control group that taught 

“powerful tools for caregiving” education and a control group that was provided only 

respite from caregiving for 1.5 hours per week. This study design allowed for 

measurement of the specific effects of the MBCT training versus no intervention (all 

groups were provided elder care for their loved ones in order to implement the 

interventions). At the end of 7 weeks, both intervention groups had less perceived 

stress than the respite control group, suggesting that the stress reduction component 

was not specific to the MBCT intervention. Both intervention groups also had better 

Stroop performance and Attention Network Task alerting scores relative to the respite-

only control group, suggesting better executive and attentional abilities over 8 weeks, 

also not specific to MBCT training. The finding that no differences existed between the 

caregiving education group and the MBCT group in cognitive change or stress reduction 

might argue for stress reduction itself (rather than direct attentional control 

improvement) being a key contributor to attentional and cognitive change in MBCT. It 

also suggests that both/either are superior to respite care only for intervention.  

In contrast to the previously described studies in this section, which looked at 

normal community dwelling elders, Ernst and colleagues (2008) investigated quality of 

life in very old (mean age 83.5), cognitively and physically frail nursing home residents 

who were given an 8-week MBSR intervention (N=15). Relative to no-contact control 

subjects, MBSR-trained subjects reported better physical health (SF-12) and improved 

depressive symptomatology at the end of 8 weeks. There were no changes in pain, life 

satisfaction or activities of daily living. Interestingly, while no MBSR-group change 

occurred in overall ‘cognition,’ decline over the 8 weeks was observed in the control 
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group. The authors suggest a protective effect of MBSR against late-life decline in 

general cognition, although this is to be interpreted cautiously. For one thing, ‘cognition’ 

was quantified using only the Mini-Mental State Examination (MMSE), a brief dementia 

screening measure. Other challenges of this study included a small sample size, lack of 

randomization, no active control, and a 40% dropout rate.  

Lenze and colleagues (2014) implemented a MBSR program for older adults 

(N=73) with both worry symptoms and cognitive dysfunction. Over 8 weeks, researchers 

found significant, large increases in dispositional mindfulness in one of two trait 

mindfulness measures (CAMS-R but not MAAS), suggesting that CAMS-R may be 

better suited to detect change in mindfulness in older adults. This study also observed 

high compliance and low dropout rates from its participants. Participants reported 

continued practice several months after the treatment period ended, suggesting that 

MBSR is a feasible, enjoyable, worthwhile program for older adults. With regard to 

cognitive change, executive function changes were noted over 8 weeks in verbal 

fluency and Trails B (set shifting), and improved declarative memory for word lists was 

also noted as measured by the California Verbal Learning Test (CVLT). Additionally, 

worry severity decreased. 

A similar randomized controlled trial of older adults (age 65, N=103; Wetherell et 

al., 2017) with co-occurring stress disorders (diagnosed anxiety or depression) and 

subjective neurocognitive difficulties ran an 8-week MBSR intervention across multiple 

sites. Mindfulness participants improved from pre- to post- test, and compared to a 

health education group, on clinical measures of worry and depression as well as a 

memory composite score. This memory improvement was primarily driven by immediate 
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recall trials of the CVLT. This study represents the largest RCT to date with primary 

neuropsychological outcomes and consistency with Lenze and colleagues’ 2014 study 

is promising. Participants reported high levels of engagement in mindfulness practice 

even 6 months after MBSR training, and gains were maintained only in worry and 

depression at 3 and 6- months post-intervention. 

Overall, aside from Wetherell and colleagues’ study, these few previous studies 

that included groups of older adults suffered from low sample sizes, limiting the 

generalizability of the data. The studies are also are largely incomparable to each other, 

given the diversity of training programs and different types of samples (e.g. cognitive 

dysfunction). However, collectively they do note low dropout and high compliance, and 

converge on a similar direction of findings: 1) better attention in experienced 

mindfulness meditators (potentially suggesting that mindfulness practice can offset age-

related decline) and 2) positive improvement following mindfulness training. Additional 

research is needed to better characterize any cognitive change that might come about 

from mindfulness training programs, but the most important collective outcome of these 

studies is that mindfulness training programs, both from the perspective of the 

participant and from the researcher, seem to be feasibly carried out in older adult 

populations. 

   

Program Adaptation Considerations for Older Adults 

Two of the studies from the last section addressed the question of whether 

particular modifications need to be made to accommodate older adults in mindfulness 

training interventions. Lenze et al (2014) noted that anxiety interventions in later life are 



 

64 

more effective if lengthened and delivered with more repetitions (Mohlman et al., 2003; 

Stanley et al., 2009; Wetherell et al., 2009) and given the emphasis of MBSR on stress 

reduction, he investigated this question in MBSR. His research group investigated 

whether a modified MBSR protocol with 12 2.5 hour-long regular classes, a 2.5 hour-

long capstone retreat, and repetition of all core material at least three times throughout 

the course would be more effective in older adults than traditional MBSR training 

involving 8 weekly 2.5 hour sessions with one day-long capstone retreat. There was no 

evidence that the longer, modified sessions were more effective for older adults than the 

regular MBSR course. There was no significant difference between groups in cognitive 

or clinical outcomes, or continued practice after the program ended, however the older 

adults did prefer the shorter 8 week program.  

Ernst and colleagues, with an older average age than Lenze and colleagues, 

tested the opposite: they shortened the 8 weekly sessions to 90 minutes each, 

simplified the physical practices, reduced the amount of homework, and omitted the 

capstone retreat. They did not compare this modified version of MBSR to a traditional 

program, but were still able to detect improvement in physical health and depressive 

symptomatology after 8 weeks. It is possible that with a more sensitive cognitive 

instrument than the MMSE, improvements in cognitive function would be apparent as 

well.  

These studies together suggest that while an MBSR program does not need to 

be adapted for effective use with older adults, it could be modified slightly to meet 

participant needs while continuing to achieve improvement. Extending this reasoning, it 

is very likely that slight modifications are well tolerated by the flexible program. It is even 
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suggested in the Stahl & Goldstein manual, for example, that those with mobility 

difficulties do the yoga components in a chair, and there are various alternate 

instructions and practices for those who have difficulty with a particular session. All of 

this speaks to the flexibility of MBSR and the wide range of populations and ages that it 

can be used with. The next section will delve into further reasons that mindfulness may 

be not just a feasible option, but a well-suited cognitive aging intervention for older 

adults. 

 

Mindfulness as a Unique, Well-Suited Intervention Option for Aging Adults 

Direct attentional and broader cognitive improvement 

Drawing from the range of neuropsychological, neuroanatomical, and emotional 

information, mindfulness meditation and associated practices appear to, at least 

theoretically, be an excellent treatment/prevention ‘fit’ for the frontal-executive 

inefficiencies characteristic of normal aging. Older adults may have subtle impairments 

in cognitive and attentional control, which may limit performance in other, perhaps more 

obvious areas, like episodic memory (Cohen et al., 2006). The idea that long-term 

meditators show evidence of reduced mind wandering (Hasenkamp et al., 2012) and 

likely have stronger default mode connections is important to the emerging 

understanding that mindfulness meditation could benefit aging individuals. With age, the 

default mode and cognitive control/task-positive networks are thought to become less 

anticorrelated, that is, become weaker with respect to network specialization. In other 

words, rather than being completely distinctly activated (e.g. when taking part in a task, 

the cognitive control network is active and the default mode network is suppressed; and 
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when at rest vice versa), inefficiencies are seen in the recruitment and the suppression 

of both of these networks with greater age (e.g. they overlap, or are less anticorrelated; 

Buckner et al. 2008; Wu et al., 2011;). No study thus far has looked at the Attention 

Network Task or neural correlates in older meditators, however, based on younger adult 

data it would make sense that these networks are modifiable with training (Jha et al., 

2007). Reduction of mind wandering and less vulnerability to distraction could contribute 

to the compensation or remediation of cognitive control deficits, and even possibly 

enhancement, of attentional control in older adults. 

Additionally, preliminary and speculated neuroprotection or neuroenhancement 

effects from the general population implicate two of the very most important regions and 

networks that show decline with age and mediate some of the cognitive change seen in 

late life: the hippocampus and portions of the prefrontal cortex. Luders (2013) 

speculates that changes in these and other brain structures may work through at least 

two possible mechanisms: positive plasticity (i.e. growth) and/or neuroprotection (i.e. 

preservation) with possible explanations of dendritic branching, synaptogenesis, 

myelinogenesis, neurogenesis and/or or neuronal preservation. Both mechanisms are 

not mutually exclusive and may occur jointly. 

 

Emotional aging and mindfulness: an excellent fit for both emotional and 

cognitive goals 

Mindfulness is known to have numerous effects on well-being and the promotion 

of emotional control. Older adults seem to have a particular orientation toward higher 

socioemotional goals, relative to younger individuals. Numerous studies have 



 

67 

documented an emotion-cognition “paradox of aging” (Baltes & Baltes, 1990; Kunzmann 

et al., 2000; Staudinger, 2000), in which subjective well-being and emotional health 

increase or are maintained with age, in context of simultaneous and seemingly 

contradictory objective loss. One leading attributional theory for this is the 

Socioemotional Selectivity Theory (Mather et al., 2004; Mather & Carstensen, 2005) in 

which older adults, aware of their ‘shrinking “horizons’ orient toward/prioritize 

emotionally-meaningful activities and emotional goals, possibly leading to more 

emotional stability and more positive experiences.  

Additionally, several studies suggest that older adults are naturally better able to 

self-regulate their emotions (Labouvie-Vief, DeVoe, and Bulka, 1989; Lawton et al., 

1992). For example, older adults engage in cognitive reappraisal strategies more 

frequently than younger adults (John and Gross, 2004). In the absence of instruction, 

older adults also spontaneously engage in top-down emotion regulation when viewing 

emotionally aversive stimuli, reflected by increased recruitment of the medial and lateral 

areas of the prefrontal cortex (dlPFC, vmPFC), coupled with reduced amygdala 

activation (Mather et al., 2004). They also tend to pay more attention to positive than 

negative stimuli (Urry and Gross, 2010).  

Taken together, this preference for positively-engaging stimuli and greater 

socioemotional activity orientation suggests that several foci of mindfulness practice 

(e.g. acceptance, non-judgment, self-compassion) may be particularly attractive and 

engaging to an older adult, possibly enhancing training motivation and fidelity to a 

mindfulness training model. Thinking about the Liverpool Mindfulness Model 

(Malinowski, 2013) and possible contributors of emotion regulation to attentional and 
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cognitive flexibility, older adults, with their even greater predilection and command of 

emotion regulation, may have a “leg up” or a “head start” in reaping possible cognitive 

benefits of training. Additionally, while researchers may be able to use these emotional 

strengths to enhance the efficacy of training, these may also serve as a “back door” to 

cognitive improvement for those who are further along in the trajectory of age-related 

cognitive decline. From a neuroscientific perspective, for example, dorsolateral 

prefrontal cortical regions (underlying many executive functions) tend to atrophy with 

age while primary top-down emotion regulation-areas such as the medial prefrontal 

cortex tend to be more spared (Drag & Bieliauskas, 2010). In this particular case with 

mindfulness training, shared neural circuitry and overlap between attentional and 

emotional control in the prefrontal cortices (e.g. anterior cingulate, some lateral 

prefrontal areas) may potentially predict functional overlap, which is associated with 

broad transfer effects (Prakash et al., 2014). In this way, for both totally cognitively 

normal older adults and those who may be experiencing some cognitive decline, it may 

be possible to make use of emotional strengths and directly train attentional control in 

order to further improve both, with possible synergistic effects. 

Additionally, with aging comes ubiquitous physical and environmental losses that 

further support mindfulness a unique “package” for even the older adult struggling 

emotionally in later life. Aside from cognitive losses, older adults often face physical and 

environmental losses at higher rates than their younger counterparts. Such losses 

include, but are not limited to: deteriorating health, physical change, loss of 

independence as in the case of driving, and ability to care for oneself, among others 

(Fiocco & Mallya, 2014). One could contend that the emotional benefits of mindfulness, 
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including non-judging and acceptance-based practices, could help with adjustment to 

these changes and eventually help to build emotional resilience.  

Meditation may also have important consequences for biology and later-life 

health conditions by way of emotional improvement. For example, both age- and- 

excess psychological stress are associated with telomere shortening, which in turn is 

associated with debilitating later-life conditions including osteoarthritis, heart disease, 

Alzheimer’s disease, and stroke (see Epel, 2009 for review). One of the most effective 

interventions to reduce telomere shortening, or even build lengthen telomeres via 

telomerase, is meditation. In one study, those who took part in an intensive meditation 

retreat had 30% higher levels of telomerase after 3 months, associated with reductions 

in stress (Jacobs et al., 2011). Gains in telomerase activity (43%), along with 

improvements in depression symptoms, were also reported in a study of dementia 

caregivers taking part in a meditation retreat (Lavretsky et al., 2013). Though these and 

related studies thus far have tended to be small, they tentatively provide evidence that 

mindfulness does not just improve mental health, but also may slow negative biologic 

effects of age and stress. 

Additionally, overall physical, cognitive, and environmental losses may contribute 

to increased worry symptoms and greater amounts of subthreshold (though not clinically 

diagnosed) depression in late life (Meeks et al., 2011), the presence of which may 

actually contribute to risk of cognitive dysfunction and the development of dementia 

(Cuijpers & Smit, 2004). In these cases, one might expect an even greater influence of 

mindfulness on well-being expressed by one or more of the following: 1) support for, or 

improvement of, the potentially compromised emotion regulation skills (leading to 
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decreased worry, reduced rumination, and increased emotional resilience to further 

future loss) 2) possible immediate improvement of cognitive functioning in older adults 

more prone to “pseudodementia” (reversible cognitive loss actually due to depression; 

Wells, 1979) or anxiety-related test factors; or 3) (less obviously) downstream protection 

against possible threat of cognitive decline from mood factors.  

All of this speaks to the unique relationship of mindfulness and emotional control 

in older adults, whether emotional strengths are used to bolster attentional/cognitive 

gain to higher levels or to provide a back-door to otherwise weaker training abilities, or 

whether emotional well-being itself isbuilt through emotion regulation skills achieved 

through mindfulness. 

 

Other practical advantages of mindfulness as a cognitive intervention 

Mindfulness training also seems to encompass other advantages that many 

traditional training strategies lack. For example, interventions that are enjoyable or 

socially engaging tend to increase the length of time that individuals practice (Lustig et 

al., 2009). Both enjoyability and durability were preliminarily demonstrated as well by 

Lenze et al., 2014). Other predictors of past training paradigm success include task 

variability and adaptability (Green and Bavalier, 2008; Basak et al., 2008). Programs 

such as MBSR, as seen in Table 2-1, have a range of practice exercises and formats in 

which these occur. In fact, with its dual focus on cognitive and emotional well-being, 

depending on format, mindfulness training may qualify as a “multi-modal” training 

approach, a classification that tends to produce greater training effects than single 

strategies alone (Tranter & Koutstaal, 2008; Craik et al., 2007).  
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When comparing mindfulness practice approaches to traditional cognitive training 

approaches such as strategy training or computerized training for older adults, one 

drawback may be the less structured practice environment. Whereas the majority of 

learning and practice within more traditional cognitive training paradigms tends to take 

place in the lab (but see behavioral memory interventions such as Greenaway, Hann, 

Lepore, & Smith, 2008), class time in programs such as MBSR is used to introduce and 

practice strategies that are to be used at home and in daily life. In fact, at-home 

mindfulness practice compliance is one of the strongest predictors of improvement in 

trait mindfulness, psychological functioning, symptom reduction, and well-being 

(Carmody & Baer, 2008; Rosenzweig et al., 2010) 

Whereas In the development of traditional computerized cognitive training 

programs, substantial focus is placed on the ‘adaptability’ of a program, in other words 

its ability to detect the personal performance level of an individual on an ongoing basis 

and challenge him or her with incrementally more difficult stimuli (Kueider, Parisi, Gross, 

& Rebok, 2012), this component, at least on the surface level, is missing from in-class 

and at-home practice with, for example, focused attention and open monitoring. 

However, these practices can become incrementally more challenging by extending the 

time (for example, in MBSR, participants begin with 15-minute breath focused 

meditation and work up to 45-minute periods) or by manipulating contextual factors 

such as practice environment. For example, if an individual practitioner were so inclined, 

he or she could practice under various conditions of fatigue (known to limit sustained 

attention; Doran et al., 2001; Gunzelmann et al., 2009), or real-world challenging 

environments such as a busy train station. Theoretically, these situations could build up 
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better attentional control and could be implemented in a mindfulness program to 

simulate some of the adaptability to improvement that is built in to traditional, especially 

computerized, cognitive interventions for older adults.  

Finally, to reiterate, mindfulness programs may also be attractive choices for 

older adults due to their low-cost, non-reliance on computerized technology, and 

flexibility with regard to accommodating any other changes that older adults might face 

as a group (e.g. mobility limitations). Training programs appear to be feasible for older 

adults, and are likely be widely disseminable to achieve public health goals of cognitive 

maintenance and improvement for older adults. 

 

Summary of Needed Future Directions 

In the future, more randomized controlled trials are needed, particularly with long-

term follow-up measures to answer questions concerning durability of effect. Given that 

most studies reviewed featured small sample sizes, no active control or in many cases 

no control group at all (Mowzowski et al., 2010); study quality moving forward will be an 

important area of improvement. Additionally, most past research has included just one 

or two cognitive outcome measures (vanLeeuwen, Muller, & Melloni, 2009) in some 

cases seeming to be just incidental inclusion (Hargus et al., 2010). Careful planning of 

neuropsychological batteries should include a diversity of measures, and more sensitive 

indicators of cognition than dementia screening tests (e.g. Ernst et al., 2008) for normal 

older adults will be helpful in propelling the field forward. Additionally, since constructs 

like mind wandering seem to be mostly measured as retrospective self-report, other 

methods such as experience sampling, which prompts participants to stop and measure 
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their experience in real time, could be considered for more accurate measurements of 

daily mind wandering.   

 Additionally, as noted in this review, a better consensus is needed with respect 

to classifications and labels of expertise and meditator status. With the small number of 

studies that currently exist, one must compare results across traditions (e.g. Vipassana, 

MBCT), and in reality these can include very different approaches to training despite 

similar goals. This highlights the need for a sheer increase overall in controlled trials of 

all traditions, to analyze across and within approaches, in addition to studies that 

specifically address the influence of specific components on outcomes. 

 Some of the most pressing questions related to the use of mindfulness 

interventions in older adulthood surround the mechanisms by which change is 

produced. How does it come about? When does it come about? At what rate? Which 

particular practices might be related to what particular outcomes even within a training 

program? How might components of mindfulness influence each another?  With the 

concept of mindfulness training for older adults still in its infancy, we have barely begun 

to scratch the surface of the exploration into how mindfulness might improve attention 

and emotion. To start with, gaining a better understanding of the time course of 

attentional change, sources of individual differences in that change, and temporal 

relationships between emotional/mood factors and attentional control development will 

be important as next steps to investigate the relevance of mindfulness interventions for 

late life change. 

To begin to answer some of these questions, the present dissertation study 

investigated emotion and attention in a process-oriented way that allowed for in-depth 
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tracking of change throughout the course of a mindfulness intervention study. Important 

questions were considered regarding the time course of attentional change, sources of 

individual difference in this change, and temporal relationships between 

emotional/mood factors and attentional control in a mindfulness paradigm. The intensive 

micro-longitudinal approach explored weekly progress throughout the course of an 

intervention, offering insight into a dose-response understanding of mindfulness effects.  

Additionally, the study offered insight into training effects on older adults, an under-

represented population that seems to be uniquely positioned to receive benefits of 

mindfulness.   
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CHAPTER 3 
RESEARCH DESIGN AND METHODS 

Overview 

This study was an intensive micro-longitudinal 14-week investigation exploring 

week-to-week changes in attentional control and selected time-varying covariates in 

adults who did and did not receive an 8-week Mindfulness Training intervention. The 

study focused narrowly on attentional and emotional outcomes and allowed comparison 

of weekly changes in these areas in Mindfulness Training group participants to those in 

a health education-focused active control comparison, termed the Brain Health Active 

Control group. This study was approved by the University of Florida Institutional Review 

Board (Protocol # 2016-U-0277) and has been registered as a clinical trial with the U.S. 

National Institutes of Health (clinicaltrials.gov identifier: NCT02714426). 

MACS Study Procedure 

Design and Schedule of Activities 

In this project, an effective total sample size of 40 older adults was achieved, 

randomized between a Mindfulness Training intervention group (N=20) and the Brain 

Health Active Control group (N=20).  

Three waves of six to eight participants were randomized into the Mindfulness 

Training group, and three waves of six to eight participants were randomized into the 

Brain Health Active Control group. These group sizes were planned to ensure adequate 

instructor-to-participant ratios for all study activities and also reflect resources available 

for computerized testing at the UF Health Vitality Mind Lab. One Mindfulness Training 
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wave and one Brain Health Active Control wave, in other words 12-16 participants (6-8 

treatment, 6-8 control), actively participated in the study at a time. 

 Prior to enrollment, an initial telephone contact was made to determine if 

individuals were eligible to take part in the study based on inclusion/exclusion criteria, 

described in the Participants section. If individuals were eligible, they were scheduled 

for an intake consent and baseline assessment session. Informed consent was obtained 

according to university and federal guidelines, prior to any baseline testing. Figure 3-1 

describes the period of data collection, in three waves, from March 2017 to January 

2018.  

 

 

 
Figure 3-1. Timing of data collection for Waves 1-3 of the study. 

 

Baseline assessments included a demographics questionnaire, a self-

administered health comorbidity scale, a global health-related quality of life survey, 

measures of self-reported everyday function, a measure of global cognition, and a 

measure of reading literacy Participants also completed emotion, mood, and 

mindfulness questionnaires along with computerized and paper-and-pencil cognitive 

testing. At the post-test visit, all participants completed a subset of the same emotion, 

  Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 
Wave 1 Mindfulness Training (n=7)          
 Brain Health Active Control (n=6)        
Wave 2     Mindfulness Training (n=6)      
     Brain Health Active Control (n=7)    
Wave 3        Mindfulness Training (n=7)   
                Brain Health Active Control (n=7) 
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mood, and mindfulness questionnaires, and cognitive testing measures that were 

completed at the Consent and Baseline/Pre-test visit. These baseline and final visit 

measures are listed in the left and center columns of Table 3-1 and are described in 

detail in the Measures section of this document. Members of both groups completed all 

of the same testing measures throughout the study. 

 
 
 
Table 3-1. Schedule of measures that all participants (Mindfulness Training and Brain 

Health Active Control) received. 
 

Baseline Assessment Baseline Assessment AND Week 14  
(Pre-test/post-test) 

Weekly Basis 
(Weeks 1-14) 

• Demographic 
Form 

• Comorbidity 
Form 

• Wechsler Test 
of Adult 
Reading 
(WTAR) 

• Brief self-
reports of 
mindfulness, 
emotional 
control, and 
mood: MAAS-
State, PSS, 
PHQ-9, GAD-7, 
PANAS, Sleep-
Related 
Impairment, 
CAMSr 

 
 

 

• Mindfulness Attention Awareness Scale 
(MAAS) 

• Five Facet Mindfulness Questionnaire 
(FFMQ) 

• State-Trait Anxiety Inventory (STAI) 
• Starkstein Apathy Scale (AS) 
• Geriatric Depression Scale-short form 

(GDS) 
• Mind Wandering Questionnare 
• Functional Activities Questionnaire (FAQ) 
• OARS Complete Activities of Daily Living 

Scale 
• The Short Form (36) Health Survey (SF-36) 
• Montreal Cognitive Assessment (MoCA) 
•  
• D-KEFS Verbal and Category Fluency 
• Trail Making Test A & B 
• Digit Span Forward and Backward 
• California Verbal Learning Test-II (CVLT-II) 
• Dual Task Paradigm 

• Attention Network Task 
• Go-No-Go Task 
• Stroop Color Word Test 
• UFOV 
• Brief self-reports of 

mindfulness, emotional 
control, and mood: MAAS-
State, PSS, PHQ-9, GAD-7, 
PANAS, Sleep-Related 
Impairment, CAMSr 

 

Abbreviations: PSS=Perceived Stress Scale (Cohen et al., 1994), PHQ9 = Patient Health 
Questionnaire-9 (Kroenke & Spitzer, 2002), GAD7=Generalized Anxiety Disorder Scale-7 item 
(Spitzer et al., 2006), PANAS = Positive and Negative Affect Scale (Crawford & Henry, 2004), 
CAMSr = Cognitive and Affective Mindfulness Scale-Revised (Feldman et al., 2007). 
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Both the Mindfulness Training group and Control group participants underwent 

weekly testing to measure attentional and emotional/mood development over the 

course of 14 consecutive weeks. A summary of weekly tests may be found in the 

rightmost column of Table 3-1 above, and these tests are described in detail in the 

Measures section of this document. Weekly testing was designed to take 45-60 minutes 

per week in order to minimize participant burden. With a maximum 1 hour per week of 

attention testing sessions per group for Mindfulness Training (3 waves) and Brain 

Health Active Control (3 waves) participants for 14 weeks each, the total number of 

weekly assessment data collection sessions was [14 * (3+3) * 1hour =] 84 sessions 

over the course of the project. Weekly testing was conducted simultaneously on 

individual computer screens for participants in one room. Exceptions took place only if a 

participant was unable to make a regular weekly study appointment. In this case, the 

participant generally completed the weekly testing alone at a makeup session. In group 

intervention weeks, testing followed Mindfulness Training or Brain Health Active Control 

activities in order to reduce study visits. A participant visitation schedule for this weekly 

testing is outlined in the Figure 3-2 timeline below. 
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Figure 3-2. Study schedule for Mindfulness Training and health education-based Brain 
Health Active Control groups. 

*Measures are listed in the rightmost column of Table 3-1 above. 

 
 
Description of Mindfulness-Inspired Training Intervention 

Mindfulness Training. 20 individuals participated in 8 weekly group 

Mindfulness Training sessions, each lasting 90-120 minutes in duration. Mindfulness 

Training sessions commenced in week 4, in order to allow attentional test-retest effects 

to level off prior to intervention and to establish any initial between-group differences.  

Specific course material adhered closely to the Kabat-Zinn endorsed manualized 

protocol by Stahl and Goldstein (2000), with consulting from Nancy Lasseter, Ed.S. 

Each session included 1) a psychoeducational component, 2) formal exercises in the 

form of guided practice mentioned above, and 3) thoughtful exploration of ideas and 

questions. Formal Mindfulness Training followed 21 guided pre-recorded meditative 

MP3 tracks from the authors for use in class and at home, promoting both fidelity to the 
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model and uniformity in intervention across training groups. Mindfulness Training 

activities in the protocol included mindful breathing, eating, walking, and various other 

practices well documented in the literature to promote mindfulness. The majority of 

Mindfulness Training was done while sitting on chairs, for the comfort of older 

participants. Participants were asked to practice mindfulness on their own time and to 

take note of the amount of practice they completed outside of class. They were lent 

MP3 players pre-loaded with the 21 mindfulness tracks to facilitate the completion of 

this mindfulness “homework.” A detailed schedule of training session content based on 

the Stahl & Goldstein manual is outlined in Appendix A1. Modifications to the full Stahl & 

Goldstein protocol (which were implemented for the physical comfort of participants, as 

well as the narrower specific aims of the current project) included the complete omission 

of yoga practice, omission of the traditional day-long mindfulness retreat, and greater 

emphasis on focused attention versus open monitoring practices. With 3 waves of 

Mindfulness Training groups, and 8 weekly group sessions per wave, 24 Mindfulness 

Training sessions total were delivered by Jacqueline Maye over the course of the entire 

project. 

Intervention leader: Mindfulness Training sessions were led by Jacqueline 

Maye, a clinical psychologist in training, who completed two comprehensive training 

courses in mindfulness led by Nancy Lasseter, Ed.S., LMHC, as well as an academic 

course in Fall 2015 (“The Mindful Therapist”) focused on the practice and application of 

mindfulness meditation within clinical settings. All training courses were taken in 

preparation for this project. Ms. Nancy Lasseter is a mindfulness instructor in the UF 

Health Integrative Medicine Program who received MBSR training through the 
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University of Massachusetts Center for Mindfulness directly by Jon Kabat-Zinn, PhD 

and Saki Santorelli, EdD, MA. Ms. Lasseter was recruited to serve as a consultant to 

the project, in order to promote fidelity to the mindfulness model and the Stahl and 

Goldstein (2010) curriculum. She assisted in the development of the manualized 

protocol and met with Ms. Maye weekly throughout fall 2016 to supervise and prepare 

her for teaching. Jacqueline Maye practiced mindfulness daily and co-led several 

ReVitalize (parent/preceding study that also took place at the UF laboratory located at 

The Village at Gainesville retirement community) Mindfulness Training groups before 

beginning this study.  

 

Description of Active Control Group 

The Mindfulness Training treatment was compared to an active control group. 

Lack of active control is a major limitation of nearly all existing cognition-based 

mindfulness intervention studies (but see Oken et al., 2010; MacCoon et al., 2014; 

Mallya & Fiocco, 2016). Active control group procedures in this study took the form of a 

health enhancement ‘brain health’ education program, termed the Brain Health Active 

Control procedure. Topics presented and discussed in this group included healthy 

sleep, healthy eating, exercise, aging and mental health, dementia risk factors, 

cognitively stimulating activities, overall safety and health management in older age, 

and social engagement in late life. Like in the mindfulness program, participants 

randomized to this active control group participated in 8 weekly group sessions, each 

lasting approximately 90 to 120 minutes in duration. Every effort was made to keep this 

group equivalent to the mindfulness group in terms of length of session, participant 
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interaction with each other and with study staff, and other factors such as time of day. 

Session content consisted of short informational power point presentations, video clips, 

and activities that were designed to be interactive and educational. 

To control for the amount of time Mindfulness Training groups were asked to 

spend practicing mindfulness outside of class, the Brain Health Active Control group 

was also assigned ‘homework’ in the form of reading assignments spread across the 

week, amounting to approximately 10-30 minutes per day. Homework readings 

generally consisted of handouts related to ‘successful aging,’ multi-page chapters or 

pamphlets with basic brain science, and news articles that discussed a relevant topic 

from the past week. Much of the Brain Health Active Control session content was 

derived from information from the websites of the Centers for Disease Control and 

Prevention, the National Institutes of Health, and the Administration for Community 

Living. A detailed schedule of Brain Health Active Control session content is outlined in 

Appendix B2. 

 

Recruitment 

 Participants were recruited through (a) The Village at Gainesville retirement 

community; (b) advertisements/classified ads inThe Gainesville Sun); (c) the NIA-

funded Pepper OAIC Recruitment Core, which provided access to a registry of over 

2,000 older adults to whom postcards were sent; and (d) community lectures and 

presentations (e.g., to the Gainesville/Alachua County Senior Center and to The Village 

residents themselves). Active efforts were made to enroll outside of The Village 

community and indeed the vast majority of participants lived independently outside of 

The Village. In terms of fruitfulness of recruitment, initial contact through randomization 
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retention information can be found in Figure 3-3 and represents contacts made from two 

community talks (one at the Village at Gainesville in August 2016, one at the Gainesville 

Senior Recreation Center Prime Time Speaker Series in October 2016), two rounds of 

postcards sent to the Pepper registry (one in February 2017, one in August 2017), two 

Gainesville Sun advertisements (one placed May 2017, one placed August 2017), flyers 

placed at the Senior Recreation Center, Table Displays at The Village, and word of 

mouth through staff and administrative contacts at The Village. 

 

Figure 3-3. Sources of participants. 

 

Eligibility 

Only individuals who had none of the exclusion criteria upon initial telephone 

screening were eligible for enrollment. Specific exclusion criteria are listed below. 
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Exclusion Criteria: 

• Under 65 years of age 
• Lack of time and willingness to commit to the completion of this 14-week study 
• Less than an 8th grade education 
• Having been told by a healthcare provider that they  

o Have ever had a major stroke or mini-stroke 
o Have ever had a traumatic brain injury (e.g. moderate to severe brain 

injury) 
o Have ever had another significant brain abnormality 
o Have a neurodegenerative disorder (Parkinson’s disease, Huntington’s 

disease, dementia of any type, etc.) 
• Current or past history of major psychiatric disturbance including schizophrenia, 

or active psychosis, current major depressive episode, current alcohol or 
substance abuse or history thereof within the past six months, or ever 
hospitalized for any of the above conditions 

• Radiation treatment for cancer above the neck 
• Extreme difficulty reading ordinary print in a newspaper or have stopped reading 

due to poor eyesight.  
• Extreme difficulty hearing, or being completely unable to hear, ordinary speech in 

low-noise conditions, even with hearing aid  
• Currently participating in cognitive training or brain training 
• Having participated in any cognitive or brain training study within the last 6 

months  
•  Any prior training in (e.g. multi-day course) in mindfulness meditation, or current 

practice of any form of meditation. 
• History of receiving cognitive or neuropsychological testing within the last 6 

months 
 

To avoid collecting personal health information during screening in accordance 

with the University of Florida IRB02 regulations, participants were not asked to report on 

their status regarding these criteria individually. Instead, they were asked to endorse 

their eligibility based on all the criteria in the single block. Investigators did not know 

which specific exclusion criteria, if any, disqualified an individual.  

Randomization 

Following enrollment and completion of the baseline assessment, participants 

began Weekly Testing. Participants were randomized following Week 3 to either the 
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Mindfulness Training or Brain Health Active Control group. Randomization occurred 

whenever two participants had completed Week 3. For these two individuals, one 

member of each pair was randomly assigned to the Mindfulness Training and the other 

to the Brain Health Active Control; random assignment was directed by the random 

number generator in Microsoft Excel. In those instances where natural dyads (i.e., 

couples, defined as partners who co-reside) volunteered and for whom logistics 

required joint participation in the same condition, randomization occurred at the couple 

level. In this study, four such couples (n=8) participated, with two randomized to the 

Mindfulness Training condition and two to the Brain Health Active Control. As above, 

couple randomization occurred whenever two couples had completed Week 3.  

 

Participants 

As illustrated in a consort diagram (Figure 3-4), 128 individuals were screened 

for eligibility, 53 of whom went through full baseline procedures described above. 42 of 

these individuals began weekly testing and were randomized to an intervention group 

following completion of Week 3. Two participants withdrew in their first class (one in 

each group). Two other participants (one in each group) completed some, but not all, of 

the intervention classes and weekly testing described above in MACS Study 

Procedures before withdrawing. These two participants are included in the final sample 

and weekly analyses (see Statistical Analyses) for an N of 40, but as they were 

unavailable for post-testing the “Pre-Post” analysis sample for Aim 2 (Statistical 

Analyses, below) has an N of 38. 
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Figure 3-4. Consort diagram describing the flow of participants from eligibility 
assessment through post-testing. 
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Characterization of Final Sample 

 
As described above, the final sample of participants included 40 community-

residing non-demented older adults aged 65 and older, 38 of whom completed post-test 

procedures in addition to pre-test and weekly testing; two other participants who were 

randomized provided no additional data post-randomization, and thus could not be 

included in any analyses. Table 3-2 presents the baseline socio-demographic 

characteristics of these 40 participants, who were randomized in equal numbers to 

treatment groups. No significant differences existed between the two intervention 

groups (Mindfulness and Brain Health Control) in age, education, sex, race, global 

cognition (MoCA), depression (GDS), or premorbid intellectual functioning (WTAR). By 

inspection, on average, Mindfulness Training group participants were approximately two 

years older and had approximately ½ year less education than Brain Health Active 

Control participants. 

 
 

Table 3-2. Mean(SD) or N(%) of demographic data of the two study groups 
 Total Sample 

(N=40) 
Mindfulness Training 

(n=20) 
Brain Health 

Active Control  
(n=20) 

t or χ2 p value 

Age 73.85(5.59) 74.95(6.18) 72.75(4.83) 1.25 0.217 
Education 15.98(1.69) 15.8(1.82) 16.15(1.57) -0.65 0.519 
Sex    0.11 0.744 

     Male 13 (32.5%) 6 (30.0%) 7 (35.0%)   
   Female 27 (67.5%) 14 (70.0%) 13 (65.0%)   

Race (%)    4.11 0.250 
White 36 (90.0%) 19 (95.0%) 17 (85.0%)   

    Af. Am 1 (2.5%) 1 (5.0%) 0 (0.0%)   
    Asian 2 (5.0%) 0 (0.0%) 2 (10.0%)   

    Multiracial 1 (2.5%) 0 (0.0%) 1 (5.0%)   
MoCA 26.03(3.27) 26.4(3.36) 25.65(3.22) 0.72 0.475 
GDS 1.63(2.17) 1.7(2.3) 1.55(2.09) 0.22 0.830 
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WTAR 40.18(7.80) 39.9(7.91) 40.45(7.87) -0.22 0.827 
 
Note. P values are based on group differences between Mindfulness and Brain Health 
Active Control based on T-test (two-tailed) for age, education, MoCA, GDS, and WTAR, 
and Chi-Square test for Sex and Race. Abbreviations: t= t test statistic, χ2 = Pearson 
Chi-Square, Af. Am = African American, MoCA = Montreal Cognitive Assessment 
(Nasreddine et al., 2005), GDS = Geriatric Depression Scale (Yesavage, 1983), WTAR 
= Wechsler Test of Adult Reading (Holdnack, 2001). 
 

 
Related to attrition, Table 3-3 below shows demographics for the four participants 

who did not complete post testing in comparison to those who did complete. We have 

divided these dropouts into “early dropouts” (those who dropped out by the end of the 

first intervention session and provided no data) versus “late dropouts (those who 

attended at least four intervention sessions but did not complete post-testing). Given 

only four participants in the non-completer group, inferential significance testing was not 

appropriate, nor was statistical power adequate to detect any differences.  Inspection of 

the results bellow suggests that the four non-completers were older and more educated 

than the mean of completers. Three out of four were female. Of note, one of the 

dropouts was non-white, representing a 25% reduction in the sample diversity. The 

MOCA score of one non-completer was below the cognitively normal criterion. However, 

anecdotally, this participant (Non-Completer #2) was still working full time at a 

demanding job that included travel and had to drop out. Late dropout #1 withdrew for 

unspecified medical reasons, Early dropout #1 suspected (correctly) that she had been 

assigned to a control group and did not wish to continue. Early dropout #2 attended part 

of the first class and then felt that he would not enjoy the topic of mindfulness so 

withdrew. 
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Table 3-3. Mean(SD) or N(%) of demographic data of the non-posttest completers 
versus posttest completers. 

 Late dropout 
#1 

Late dropout 
#2 

Early 
dropout 

#1 

Early 
dropout 

#2 

Completers (n=38) 

Age 82 76 82 79 73.57(5.56) 
Education 17 18 13 16 15.89(1.69) 
Sex      

     Male     13 (34.2%) 
   Female Female Female Female Male 25 (65.8%) 

Race (%)      
White  White White White 35 (92.1%) 

    Af. Am     1 (2.6%) 
    Asian     2 (5.3%) 

    
Multiracial 

Multiracial    0 (0.0%) 

MoCA 28 21 25 26 26.11(3.24) 
GDS 1 2 2 2 1.63(2.22) 
WTAR 48 40 44 41 39.97(7.90) 

 
Note. Abbreviations: Af. Am = African American, MoCA = Montreal Cognitive 
Assessment (Nasreddine et al., 2005), GDS = Geriatric Depression Scale (Yesavage, 
1983), WTAR = Wechsler Test of Adult Reading (Holdnack, 2001). 

 
 

Adherence and Retention 

To minimize negative effects of participant dropout and poor compliance, 

preventative measures were taken to reduce dropout and non-compliance to the study 

protocol. The time commitment required to take part in the study was clearly articulated 

to participants during the screening and the informed consent processes. Clear, easy-

to-follow written instructions delineating the study schedule and commitments for each 

specific wave of participants were also provided. Additionally, attempts were made to 

make the laboratory as pleasant and easily accessible as possible, including centrally-

located laboratory space, providing free parking, scheduling sessions at non-rush hour 
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times, and providing comfortable waiting room space in the laboratory. 

Adherence to scheduled study visits was systematically monitored and recorded.  

An attendance chart was updated on a weekly basis and reviewed regularly with study 

staff. If study attendance became problematic, certain strategies were implemented. 

These included 1) immediately contacting any participant who missed a visit to discuss 

and potentially help remove any barriers to attendance, 2) reviewing the schedule and 

importance of attendance with the participant, and 3) rescheduling a testing visit within 

four days of a missed appointment. Nevertheless, attendance and adherence were 

challenges for this study and are expanded upon below in the Statistical Analysis 

section under “Missing Data.” Table 3-4 below presents the attendance/retention pattern 

for all sessions.  

 
Table 3-4.  Attendance/retention pattern for all sessions in study. 

 
Note. An N of 40 was used as the final sample for Aims 1 and 3, while listwise 
deletion/available data at post-test necessitated an N of 38 for Aim 2 Pre-Post analyses.  
 
 

       Occasion        
Group Pre 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Post Total 
Brain 

Health 
Control 

20 20 18 18 18 19 20 19 19 16 16 14 18 18 19 19 252 

Mindfulnes
s 20 20 17 16 18 19 19 17 18 15 14 16 14 15 17 19 235 

Total N 40 40 35 34 36 38 39 36 37 31 30 30 32 33 36 38 487 
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Measures 

Baseline Assessment and Pre-test/post-test Assessment: 

Baseline assessments included a demographics questionnaire, a comorbidity 

form (to be used as covariates in supplemental analyses), a global health-related quality 

of life survey, measures of self-reported everyday function, a measure of global 

cognition, domain-specific cognitive measures including memory and executive 

functioning, and a measure of reading literacy as listed below. Participants also 

completed emotion, mood, and mindfulness questionnaires. At the final visit (Week 14) 

all participants completed a subset of the same cognitive, emotional, mood, and 

mindfulness questionnaires that were completed at baseline. Measures are summarized 

below in Table 3-5. 

 

Table 3-5. All Cognitive and Self-Report Measures 
 

Domain Measure Reference 

GLOBAL COGNITION Montreal Cognitive Assessment (MoCA) (Nasreddine et al., 2005) 
PRE-MORBID 
INTELLECTUAL 
FUNCTIONING 

Wechsler Test of Adult Reading (WTAR) (Holdnack, 2001) 

DAILY FUNCTIONING Functional Activities Questionnaire (FAQ) (Pfeffer et al., 1982) 

 OARS Activities of Daily Living Scale (Fillenbaum, 1988) 

HEALTH STATUS The Short Form (36) Health Survey (SF-36) (Ware & Sherbourne, 1992) 
SLEEP and Function Sleep-Related Impairment (Yu et al., 2011) 
EMOTION/MOOD   

Affect Positive and Negative Affect Scale (PANAS)  (Crawford & Henry, 2004) 
Apathy Starkstein Apathy Scale (AS) (Starkstein et al., 1992) 

Depression Geriatric Depression Scale- short form (GDS) (Yesavage, 1983) 
 Patient Health Questionnaire (PHQ-9) (Kroenke & Spitzer, 2002) 

Anxiety/Stress State-Trait Anxiety Inventory (STAI)  (Spielberger, 1983) 
 Generalized Anxiety Questionnaire-7 (GAD-7) (Spitzer et al., 2006) 
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 Perceived Stress Scale (PSS) (Cohen et al., 1994) 
MINDFULNESS   

Trait Mindfulness Mindfulness Attention Awareness Scale (MAAS) (Brown & Ryan, 2003) 

 Five Facet Mindfulness Questionnaire (FFMQ) (Christopher et al., 2012) 

 Cognitive and Affective Mindfulness Scale-Revised (Feldman et al., 2007) 

State Mindfulness MAAS: Short Weekly  

Focus/Mind Wandering Mind Wandering Questionnaire (Mrazek et al., 2013) 
 In-class Breathing/Mind Wandering Task [Candidate-designed] 
ATTENTION   

Sustained Attention & 
Response Inhibition  Go-No-Go (Halperin et al., 1991) 

Selective Attention & 
Divided Attention 

Dual-task paradigm: Arithmetic task while counting 
tones sound in ear [Candidate-designed] 

Selective Attention & 
Response Inhibition  Cued Stroop Task (Stroop,1935, Cohen et al. 

1999, Altmann et al., 2015) 
Alerting, Orienting, & 

Conflict Monitoring  Attention Network Task  (Fan et al., 2005) 

Basic Attention Digit Span Forward (Wechsler, 1997) 
PROCESSING SPEED Trail Making Test Part A (Reitan, 1992) 

MEMORY California Verbal Learning Test-II (CVLT-II) (Delis et al., 2000) 
EXECUTIVE FUNCTION   

Working Memory Digit Span Backward  (Wechsler, 1997) 

Switching Trail Making Test Part B (Reitan, 1992) 

Fluency Delis-Kaplan Executive Functioning System  (Delis et al., 2001) 
 

 
 

 
Pre-morbid intellectual functioning 

 To estimate pre-morbid intellectual functioning, the Wechsler Test of Adult 

Reading (WTAR; Holdnack, 2001) was given to participants. This test correlates highly 

with verbal IQ, verbal comprehension, and full-scale IQ (Spreen & Strauss, 2006) and 

remains relatively stable in the context of age-related cognitive decline. The test is 

comprised of 50 words of increasing difficulty and irregular spelling. One point is 

assigned for every correctly pronounced word. The test is discontinued if the participant 

pronounces 12 consecutive words incorrectly. Raw scores can be converted to standard 
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scores using age-based normative data, and from this score IQ can be 

estimated/predicted. 

 

Daily functioning  

 To characterize daily functioning and difficulty, two measures were used. 

First, a subset of the Older Americans Resources and Service Program (OARS) 

Activities of Daily Living Scale was used to provide information about instrumental 

Activities of Daily Living (IADLs) such as meal management, housework, and shopping 

ability. Function in these areas was estimated on a six-point scale ranging from 

completely impaired to excellent capacity for IADLs. Second, the Functional Activities 

Questionnaire (FAQ; Pfeffer et al., 1982) assesses the level of difficulty that one has 

performing various advanced instrumental activities of daily living. These tasks tend to 

be more complex than those queried in the OARS IADL scale. Examples include paying 

taxes and planning meals. For both the OARS IADL and the FAQ scales, higher scores 

indicate more difficulty in daily functioning. 

 

Health functioning 

 The Short Form (36) Health Survey (SF-36; Ware & Sherbourne, 1992) is a 36-

item, eight section self-report questionnaire. The sections are as follows: Physical 

Functioning, Bodily Pain, General Health perceptions, Physical Role Functioning, 

Vitality, Social Role Functioning, and Mental Health. Responses yield an age-adjusted 

score of 0-100 for each section, with higher scores relating to less disability. Higher-

order composite summary scores were calculated from the following sections as 
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follows, with higher scores again relating to less disability: (1) Physical Health: Physical 

Functioning, Physical Role Functioning, Bodily Pain, and General Health perceptions; 

(2) Mental Health: Vitality, Social Functioning, Emotional Role Functioning, and Mental 

Health (See: Ware & Kosinski, 2001). 

 

Mood and emotional functioning 

Depressive symptoms. The Geriatric Depression Scale-short form (GDS-SF; 

Yesavage & Sheikh, 1986) is a 15-item self-report scale used to identify depression in 

older adults. One point is given for each answer (yes/no) that reflects depressive 

symptomatology; the score is then doubled to yield a score comparable to the longer 

30-item GDS form. Clinical cutoff scores are as follows: 0-9: Normal; 10-19: Mild to 

Moderate Depression; 20-30: Severe Depression. The 15-item test has been 

established as a reliable and valid measure that is an adequate substitute for the full 30-

item test (Lesher & Berryhill, 1994).  

Anxiety. The State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & 

Lushene, 1970) measures both current (state) and more general (trait) levels of anxiety. 

The STAI consists of 40 items: 20 items relating to state anxiety (response options: not 

at all, somewhat, moderately so, very much so) and 20 items relating to trait anxiety 

(response options: almost never, sometimes, often, almost always). Clinical cutoffs for 

each depend on age and gender corrected normative data.  

 Apathy. The Starkstein Apathy Scale (AS; Starkstein et al., 1992) is a 14-item 

screening tool for the measurement of the severity of apathetic symptoms. Participants 

are presented with a series of statements such as “Does anything interest you?” and 
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respond using a scale of 0-3, with 0 representing “not at all” and 3 representing “a lot.” 

Items 1-8 are reverse-coded and items 9-14 are totaled as circled. Clinically significant 

apathy is indicated if the total score is 14 or greater.  

 

Mindfulness 

 Trait, or dispositional, mindfulness was assessed at pre- and post-test with two 

empirically-supported measures: The Five Facet Mindfulness Questionnaire (FFMQ; 

Baer et al., 2006) and the Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 

2003).  

The FFMQ is a 39-question self-report questionnaire assessing daily mindfulness 

in five independent facets: observing, describing, acting with awareness, non-judging of 

inner experience, and non-reactivity to inner experience. Participants respond to 

statements such as “When I’m walking, I deliberately notice the sensations of my body 

moving” on a five-point scale, with 1 representing “never or very rarely true” and 5 

representing “very often or always true.” Some items are reverse-coded; a higher total 

score in each facet, and a higher summed score overall, indicate greater mindfulness in 

everyday life.  

The MAAS is a 15-item self-report scale assessing awareness of, and attention 

to, events taking place in the present moment. The measure is coded on a 6-point scale 

(1=almost always, 6=almost never). The MAAS was a particularly appropriate measure 

for this study due to the emphasis on attentional awareness and the frequency at which 

one experiences specific situations, such as rushing through activities without being 

attentive to them. Past research suggests that the MAAS is a useful measure for 
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assessing changes in mindfulness following MBSR training (Brown & Ryan, 2003; 

Dobkin, 2007; Klatt et al., 2009). 

Additionally, a perceived Mind Wandering Questionnaire (MWQ; Mrazek, Phillips, 

Franklin, Broadway, & Schooler, 2013) was given to participants to capture any 

disruptive daily mind wandering (i.e. lack of focused attention when needed). The 

measure is coded on a 6-point scale, with a higher sum of all scores reflecting more 

disruptive mind wandering.   

 

General cognitive screening 

 The Montreal Cognitive Assessment (MoCA; Nasreddine et al., 2005) is a widely 

used cognitive screening test for mild cognitive dysfunction. Participants completed 

short MoCA tasks assessing attention and concentration, executive functions, memory, 

language, visuoconstructional skills, conceptual thinking, calculations, and orientation. 

The total possible score is 30 points; a score of 26 or above is considered normal. 

 

Specific Cognitive Tests (Memory, Executive Functioning, Attention, Processing 

Speed). 

One measure of memory was included since previous work (e.g. Lenze et al., 

2014) reported improvements in memory for older adults following MBSR intervention. 

The California Verbal Learning Test-II (CVLT-II; Delis, Kramer, Kaplan, & Ober, 2000) 

was included as a measure of immediate list learning and memory after a 20-minute 

delay.  

 A number of measures of executive functioning were also included, due to some 
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reports of improvement following mindfulness training (Wenk Sormaz, 2005 Lenze et 

al., 2014, Moynihan et al., 2013, but see Mallya & Fiocco, 2016).  

Verbal Fluency was evaluated with the Delis-Kaplan Executive Functioning 

System (D-KEFS; Delis, Kaplan, & Kramer, 2001) Verbal Fluency subtasks. In this task, 

participants partake in speeded retrieval of words that start with a specific letter of the 

alphabet or fit into specific categories. There is also a speeded category switching 

subtask in which participants listed alternating words from two categories. In all cases, 

the generation of more words indicated better fluency. 

The Trail Making Test (Part B; Reitan, 1992) assesses switching performance by 

alternating between connecting numbers and letters in increasing numeric and 

alphabetic order (i.e. 1, A, 2, B, 3, C).  The goal is to finish as quickly as possible 

without making mistakes; less time indicates better performance. Difference scores 

between Trails B and A (below) can be a powerful indicator of cognitive flexibility, a 

major component of executive functioning.  

The Digit Span Backward test (Wechsler, 1997) tested working memory by 

requiring participants to repeat a given string of numbers in the backward order.  

Additionally, the Digit Span Forward test (Wechsler, 1997) was used to assess 

basic attentional skills by requiring participants to repeat a string of numbers in the 

forward order. The Trail Making Test (Part A; Reitan, 1992) was also used as a 

measure of basic attention and psychomotor speed by requiring speeded connection of 

numbers with a pencil from lowest to highest.  

A computerized auditory dual task paradigm was created for this study in order to 

measure selective attention and divided attention. The task set was computerized and 
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consisted of 1) a single arithmetic task, 2) a single auditory tone counting task, and 3) a 

dual task where participants were challenged to simultaneously keep track of auditory 

tones and complete arithmetic problems. Accuracy and reaction times (RTs) for each 

condition were captured. A ‘dual cost’ score was calculated as a difference score of the 

dual task arithmetic condition in comparison to the single arithmetic condition as follows: 

[arithmetic single task RT – arithmetic dual task RT], with higher costs indicating more 

difficulty dividing attention. 

  

Short Weekly Self-Report Measurements of Mindfulness, Emotional 

Control, and Mood (referred to in short hand as the “Weekly Emotion” measures 

in Results) 

In addition to the pre- and post- intervention assessments above, to measure 

participants’ week-to-week subjective experience of functioning in these areas very brief 

mindfulness state and mood/emotional control questions were administered on a weekly 

basis between attention tasks. For each set of self-reports, participants were asked to 

respond based only on their experiences within the past seven days. All were 

programmed into a common platform (Direct RT; Jarvis, 2008) for computerized data 

collection that allowed us to assess both participants’ responses and their endorsement 

reaction times. 

 

Mindfulness 

Mindfulness is often thought of as a trait characteristic or tendency, but 

mindfulness is also inherently a state that may vary within persons. Thus, we assessed 
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mindful attentiveness on a week-to-week basis using two mindfulness scales. A short-

form 8-item version of the MAAS was distilled from the full 15-item MAAS scale (Brown 

& Ryan, 2003) and was given on a weekly basis. The 8-item version used was 

developed in two parts. First, the long-form MAAS developers put forth a validated 5-

item short-form “state” mindfulness scale that was adapted from the longer form MAAS 

to address both recent (e.g. past day) and current experiences of mindfulness. Next, a 

Principal Components Analysis was conducted by the dissertation candidate using prior 

ReVitalize data and the 15-item MAAS. The PCA revealed component loadings of 0.413 

to 0.808 for the five items of the state version, and three additional items asking about 

mindful attentional control with (better performing) component loadings of to 0.631 to 

0.853. We felt that it was important to include these three in our shorter-form MAAS 

because the development of the original 5-item short form followed a similar method of 

item reduction (principal axis factor analysis) but only in college-aged individuals, 

whereas the ReVitalize data offered a cognitively normal older adult sample. The 

measure was coded on a 6-point scale (1=almost always, 6=almost never) with a higher 

average of values reflecting greater state mindfulness. 

The Cognitive and Affective Mindfulness Scale-Revised (CAMSr; Feldman, 

Hayes, Kumar, Greeson, & Laurenceau, 2007) is a 12-item measure of broad 

mindfulness with a particular focus on emotion regulation-associated mindfulness, with 

language that is not specific to any type of meditation training. The measure is coded on 

a 4-point scale (1=Rarely/Not at all, 4=Almost Always) with a higher mean of all values 

reflecting greater mindful qualities. 



 

100 

The Sleep Related Impairment Short Form (Yu et al., 2012) from the National 

Institutes of Health Patient-Reported Outcomes Measurement Information System 

(PROMIS) item bank assesses qualitative sleep-wake problems from the past seven 

days. Eight questions, such as “In the past one week, I had a hard time concentrating 

because of poor sleep” were asked with a 5-point scale (1=not at all, 5=very much), with 

higher scores corresponding to greater sleep-related impairment. 

In the Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1994), perceived 

stress and anxiety were assessed with 10 questions such as “how often in the past one 

week did you feel nervous or stressed?” A 5-point scale (1=never, 5=very often) was 

used and scores were averaged within each occasion, with higher scores corresponding 

to higher perceived stress. 

In the Patient Health Questionnaire (PHQ-9, Kroenke & Spitzer, 2002), symptoms 

of depression (e.g. sadness, anhedonia, difficulty concentrating) were assessed with 

nine questions such as “How often over the last one week have you been feeling down, 

depressed, or hopeless?” Participants answered questions on a four-point scale (0= not 

at all, 3= nearly every day), and scores with averaged within session, with higher scores 

corresponding to more feelings of depression. 

In the Generalized Anxiety Scale (GAD-7, Spitzer et al., 2006), symptoms of 

anxiety were assessed with seven questions such as “How often during the last one 

week would you say you have been unable to stop or control worrying?” Participants 

answered questions on a four-point scale (0= not at all, 3= every day), and scores with 

averaged within session, with higher scores corresponding to more feelings of anxiety. 
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The Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 

1989) is a self-report measure of positive and negative affect experienced during the 

past week. Participants respond to 20 items with a range of responses from 1 (very 

slightly or not at all) to 5 (extremely). Negative and Positive Affect items were separated 

and averaged, so that higher scores corresponded with greater amounts of that type of 

affect. 

 

Relationships Between Long Form and Short Questionnaires 

For validation purposes, a bivariate correlation matrix, available in Table 3-6, 

compares similar long and short-form questionnaire types at pretest. Significant medium 

to large associations existed between all short and long form self-report questionnaires 

related to mindfulness (r range= 0.348-0.761, p<.05), stress and anxiety-related scales 

(r range= 0.351-0.663, p<.05) with the exception of one non-significant correlation 

between State Anxiety (STAI-State; Spielberger, 1983) and Perceived Stress 

(Perceived Stress Scale; Cohen, Kamarck, & Mermelstein, 1994) (r range= 0.295, ns), 

and all depression, apathy, and affect-related scales (r range= 0.393-0.670, p<.05). The 

average strength of correlation (absolute value, as some had negative direction) 

between short and long mindfulness measures was 0.531 (S.D.= 0.159), between 

stress and anxiety-related measures was 0.482 (S.D.= 0.137), and between all 

depression, apathy, and affect-related scales was 0.539 (S.D.= 0.094). Sleep-related 

impairment, subjectively slightly different from all other scales, was associated in Table 

3-6 with three of five mindfulness scales (r range= 0.407-0.518, p<.05), all stress and 
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anxiety scales (r range= 0.318-0.40, p<.05) except State Anxiety (r=0.212, ns), and all 

depression, apathy, and affect-related scales (r range = 0.344-0.650, p<.05). 

 

Table 3-6. Bivariate correlation matrix between pre-intervention long-form and short 
measures of mindfulness (orange), stress and anxiety (yellow), depression, 
apathy, and affect (blue), and sleep-related impairment (green). 

 

 
 

Weekly Attention Testing 

Several attentional areas were tested weekly in order to gain the best 

understanding of Mindfulness Training effects. Selection of measures was guided by 

previous studies that trained attentional control in younger and middle-aged adults. All 

were programmed into a common platform (Direct RT; Jarvis, 2008) for efficient 

computerized testing. Attention measures used are described below.  
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The Attention Network Task (ANT; Fan, Mccandliss, Fossella, Flombaum, & 

Posner, 2005) is a 288-trial task used to measure individual strength of three 

subsystems of attention (Posner & Petersen, 1990): alerting, orienting, and conflict 

monitoring/executive control. The task involves four cue conditions (no cue, center cue, 

double cue, and spatial cue) and six versions of arrow stimuli (neutral, congruent, and 

congruent for both left and right directions) and is administered over a period of 

approximately 30 minutes. Participants are instructed to keep their attention focused on 

a central fixation cross throughout the test while also looking out for directional arrows 

and particular asterisk cues. Participants watch for either left- or right-facing arrows that 

appear either above or below the fixation cross; they are to press the left arrow key for 

arrows that point left, and the right arrow key for arrows that point right. Additionally, in 

some trials, four arrows flank the central arrow of interest, either facing the same way 

(congruent with target) or facing the opposite direction (incongruent with target). 

Participants are instructed to answer only based on the direction of the central arrow.  

Additionally, in the ANT, some trials are preceded by asterisks (100ms) that 

function as cues. When one asterisk appears at the center of the screen (single cue), or 

two asterisks appear (double cue; one above, one below the fixation cross), it indicates 

only that an arrow will appear shortly. When one asterisk appears only above or below 

the fixation cross, it indicates not only that the arrow will appear shortly but also where 

on the screen it will appear (spatial cue).  

Attention network effects were calculated using the median reaction time (RT) of 

only the correct trials as follows:  
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Alerting effect = no-cue -  double-cue; the larger the difference score the more 

time spent processing and reacting to ‘no cue’ conditions relative to the double cue 

conditions. 

Orienting effect = center-cue - spatial cue; the larger the difference score the 

more time spent processing and reacting to center cue relative to spatial cue conditions.  

Conflict monitoring (executive control) effect = incongruent – congruent; the 

larger the difference score the more time spent processing and reacting to incongruent 

flanker arrows relative to congruent arrow conditions.  

For these effects, an increase in magnitude of the difference score from 

Occasion 1 to 14 would correspond with progress/improvement for both alerting and 

orienting, as participants learn to pay attention to and benefit from cue information in 

order to respond more quickly. For conflict monitoring, a decrease in difference score 

magnitude would signify improvement, as participants learn to ignore left and right 

flanking arrows and the incongruent condition becomes less difficult relative to the 

congruent condition. Illustrations of this task and its scoring system are available in 

Appendix D. 

 

The Go-No-Go task (Halperin, Sharma, Greenblatt, & Schwartz, 1991) is a 

computerized measure of sustained attention and response control or inhibition. 

Participants are required to respond to certain types of stimuli but not respond to others. 

In this task, participants see a single black letter on a white background. They are 

instructed to press the spacebar as quickly as possible when they see any letter that is 

not the target letter (for example, G). When they see the letter (for example, N), they are 
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instructed to not press anything (inhibit the spacebar pressing response). An illustration 

of this task is available in Appendix D. The task consists of 60 trials, each shown for 

1000 milliseconds. Alternate letters included G, J, K, P, S, T, and V.  80% of trials are 

non-target, “filler” letters. Accuracy and median response time for all target/filler trials 

were variables of interest for this study, with higher RTs representing slower reaction. 

 

The Cued Stroop task (Altmann et al., 2015; Lezak et al., 2004; Spreen & 

Strauss, 1998; Cohen et al., 1999) was given weekly as a computerized measure of 

selective attention and inhibition. In the first of two subtasks (color font responding), 

participants see the name of a color on the screen that is printed in either a congruently 

or incongruently colored font. They are instructed to press a button (R for red, G for 

green, B for blue) corresponding to the color font in which the word appears. The first 

subtask consists of 40 trials. 

In the next subtask (79 trials; switching), participants first see a word in white 

which cues them to pay attention to EITHER the word or color of an upcoming (either 

congruently or incongruently) colored word name. For example, if the cue says WORD, 

they are instructed to select based on the printed word and ignore its color font. If the 

cue says COLOR, they are instructed to ignore the word and select the color in which it 

is printed. An illustration of this task is available in Appendix D. Interference and Switch 

Cost Accuracies and RTs were variables of interest for this study. The Interference RT 

score used only the switching trials and subtracted the RT of incongruent trials from 

congruent trials (congruent – incongruent). For this score, one might expect this 

difference score to decrease with practice as incongruent trials are completed faster 
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(i.e. the interference would lessen). The Switch Cost RT score used only the 

incongruent trials, which subtracted incongruent switching trials from color-word 

incongruent trials (color font incongruent trials -switching incongruent trials). One might 

expect this difference score to decrease with practice as switching ability improves.  

 

The Useful Field of View task (UFOV; Ball & Owsley, 1993) measures selective 

attention and processing speed. It requires detection, localization, and identification of 

targets against complex backgrounds. Participants are instructed to focus on a box in 

the center of the screen. This box contains a car or truck, which participants must 

identify by pressing C or T, respectively. The box is also embedded in a field of 47 

triangles or distractors. Amongst these triangles, in the periphery, appears a car along 

one of the spokes (points around the circle). For each trial, in addition to identifying 

whether the central box contains a car or truck, participants must also identify along 

which spoke this peripheral car appeared. An illustration of this task is available in 

Appendix D. This task consists of 128 trials. The screens are shown for progressively 

shorter periods of time as the trials progress, ranging from 517 to 16 milliseconds. The 

variable of interest to this study was the fastest trial at which 75% accuracy was still 

achieved.  

 

To compare participants’ subjective impressions of mindful focus vs. objective 

attentional performance, a self-designed perceived Breath Focus/Mind Wandering 

measure was added to each weekly intervention class (Weeks 4-11). Participants from 

both groups were instructed to ‘anchor’ their attention to their own breathing for a period 
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of several minutes and to gently re-direct their attention back to the breath whenever 

they noticed their mind wandering away from that anchor. At random, pre-determined 

intervals during the exercise, the researcher chimed a bell for participants to rate their 

perceived breath focus vs. mind wandering (on a spectrum) at the moment of 

interruption, with greater mind wandering mean scores theoretically corresponding to 

weaker focused attentional abilities. Participants responded privately in binders 

distributed at the beginning of class. A reprint of the task is available in Appendix D. 

This was our most direct process outcome for whether mindful focus was improving with 

ongoing mindfulness instruction.  

 
 

 
Statistical Analysis Plan 

Power and Sample Size Considerations 

A total effective sample size of 40 participants total was planned, with 20 each in 

the two conditions. During study planning, we had conducted an a priori power analysis 

which modeled an expected two groups of 20 participants (N=40; 20 Mindfulness 

Training, 20 Brain Health Active Control), using GPower 3.1 (Faul, Erdfelder, Lang, & 

Buchner, 2007). We explored the minimum effect size detectable by the proposed 

mixed between (2, Group: Mindfulness Training vs. Control) x time (14, Occasions) 

design. As shown in the G*Power screen shot, under an expected alpha of 0.05, power 

of 0.80, with an expected correlation among repeated measures of r=0.50, the design 

was powered to detect Cohen’s f of 0.127 (“small” effect size; Miles & Shevlin, 2001). 

With 14 observations per person (560 data points), our sample size was adequate for 

proposed research questions (see also Hertzog, Lindenberger, Ghisletta, & Oertzen, 
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2006 for a discussion of the impact of increasing numbers of occasions on the ability to 

detect group differences in rates of change). 

 

 
Figure 3-5. GPower 3.1 statistical power analysis. 

 
Missing data 

As described above, while 40 participants took part in at least some classes and 

weekly testing in the study, only 38 were available at post-test, making the available N 

for Pre-Post analyses in Aim 2 N = 38. A number of retention strategies were employed 

to reduce sample loss across the 14 weeks/16 visits of the study as described above in 

the Adherence and Retention section, however, like other micro-longitudinal studies of 

this nature, adherence was a challenge and varied considerably from week to week. 

Additionally, equipment and software failures further reduced available data. Table 3-7 

presents a heatmap that describes data available for each weekly session, by measure.  

 

Table 3-7. Available sample (out of total N=40) at each weekly testing occasion, by task. 
Completeness and missingness information is also summarized by task 
across weeks, and by week across tasks. 
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Randomness in Missing Data 

We assessed whether data were Missing Completely at Random (Little’s Test), 

and when evaluated across all sessions and measures, data were not missing at 

random (Little’s Test p>.05). We attempted to identify demographic differences in those 

who were highly consistent attendees (defined as present at all 14 weekly sessions) 

versus those who did not have complete attendance. As shown in Table 3-8, there were 

no significant demographic differences between highly consistent attenders (n=12) and 

participants who missed at least one session (n=28) in age, education, sex, race, global 

cognition (MoCA), depression (GDS), or premorbid intellectual functioning (WTAR).  
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Table 3-8. Mean(SD) or N(%) of demographic data of consistent (present at all 14 
weekly sessions) versus nonconsistent (not present at all 14) attenders. 

 Non-consistent (n=28) Consistent (n=12) t or χ2 p value 
Age 74.96(5.63) 72.00(5.17) 1.66 0.105 
Education 16.00(1.73) 15.93(1.67) 1.12 0.905 
Sex   0.01 0.931 

     Male 8 (32.0%) 5 (33.3%)   
   Female 17 (68.0%) 10 (66.7%)   

Race (%)   2.67 0.446 
White 21 (84.0%) 15 (100.0%)   

    Af. Am 1 (4.0%) 0 (0.0%)   
    Asian 2 (8.0%) 0 (0.0%)   

    Multiracial 1 (4.0%) 0 (0.0%)   
MoCA 25.36(3.56) 27.13(2.45) -1.86 0.070 
GDS 1.36(1.19) 2.07(3.22) -0.82 0.425 
WTAR 40.52(7.74) 39.60(8.13) 0.36 0.723 

 
Note. P values are based on group differences between Nonconsistent and Consistent 
attenders based on T-test (two-tailed) for age, education, MoCA, GDS, and WTAR, and 
Chi-Square test for Sex and Race. Abbreviations: t= t test statistic, χ2 = Pearson Chi-
Square, Af. Am = African American, MoCA = Montreal Cognitive Assessment 
(Nasreddine et al., 2005), GDS = Geriatric Depression Scale (Yesavage, 1983), WTAR 
= Wechsler Test of Adult Reading (Holdnack, 2001). 
 

We ran these comparisons with the hope of investigating covariates that might 

(when adjusted in analyses) make the data closer to Missing at Random, however the 

source of this non-randomness in missing data was unclear at the time of Aim 1-3 

analyses. Between a lack of differences in demographic factors between intervention 

groups (see Table 3-2 in Participants), and between more less consistent individuals, 

Aim 1-3 analyses did not covary any demographic factors. Supplementary Analysis #4 

does explore whether age, education, and number of medical comorbidities, as well as 

their respective interactions with training group, were associated with pre-post change 

in each dependent variable of interest.  
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Aim 1-3 Statistical Analyses 

This study addressed three primary experimental hypotheses. First, we 

attempted to describe weekly change in participants’ cognitive and emotional 

functioning over the 14 weeks of enrollment in the study, and to determine whether any 

intervention group differences existed in that change (Aim 1). Next, given past findings 

of transfer of mindfulness training in older adults specifically to delayed word list recall 

(CVLT; Lenze et al., 2014) and measures of executive functioning (e.g. verbal fluency 

and Trail Making Test B; Lenze et al., 2014, Moynihan et al., 2013), Aim 2 compared 

treatment (Mindfulness Training) and control (Brain Health Active Control) groups in 

related pre-post intervention neuropsychological function to assess whether there was 

evidence of transfer to these types of tasks. Aim 2 also investigated non-cognitive 

transfer to longer, reliable self-report measures of mood, health/wellbeing, and 

mindfulness. Finally, Aim 3 investigated coupled (correlated) change in attentional 

performance, markers of emotion regulation, and perceived mindfulness. 

Given the rich microlongitudinal data of this study, Aims 1 and 3 heavily utilized 

Multilevel modeling (MLM), a statistical approach also known as mixed effects modeling 

or hierarchical linear modeling (Bryk & Raudenbush, 1992). MLM is an extension of the 

linear model and allows for the estimation of interindividual (between-person) 

differences in intraindividual (within-person) change. In other words, it allows for the 

measurement of individual differences in patterns of performance over time.  

MLM was chosen in part because it models longitudinal change without using 

case-wise exclusion in the face of missing data, which is common in multiple-occasion 

studies. Instead, assuming that absent data is missing at random, MLM includes all 
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available data points (Singer & Willett, 2003) using a full information likelihood 

approach. Attrition-related bias of results is minimized with the MLM approach. We 

maintained any missing data points that occurred as missing in analyses. Aim 2 utilized 

mixed between and within analysis of variance to investigate pre-test to post-test 

improvements in both groups.  

Prior to statistical analysis, all variables were inspected for normality. Any 

outliers, defined here as more than three standard deviations above or below the mean, 

were removed. All data were Blom-normalized (Blom, 1958) to make them appropriate 

for modeling, and then were converted to a T-score metric to facilitate comparison. A 

summary of all three aims, hypotheses, and analyses appears below: 

 

Aim 1 

In a sample of adults aged 65 and older, to describe the time course of change in 

attentional control and emotional wellbeing by measuring attention and emotion on a 

weekly basis for 3 weeks before, 3 weeks after, and during 8 weeks of Mindfulness 

Training.  

Hypothesis 1. It was hypothesized that greater improvements in attentional 

control would be seen in Mindfulness Training group participants relative to Brain Health 

Active controls over the course of the 14-week data period. No a priori hypotheses 

existed with regard to the timing or effect sizes of such improvements. 

Analytical Approach 1. A series of conditional MLMs were used to address Aim 

1.  One MLM was run for each dependent variable in Table 4-1. Independent variables 

were linear and quadratic time/occasion, intervention group, and group-by-time 
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interactions if appropriate. Preparatory to modeling, preliminary unconditional models 

were run to determine best fitting approaches for repeated and random covariance 

structures. For all outcomes, a Diagonal repeated covariance was best (heterogeneous 

variance over time, and no residual cross-time covariances), with the following 

exceptions: ANT Conflict Monitoring (used First-order Autoregressive, which specifies 

homogeneous variance over time but allows one correlation between occasions) and 

ANT Orienting (used Scaled Identity, which has constant variance and assumes no 

correlation between any elements). Effect sizes were computed according to the 

formula ((Feffect*dfeffect)/((Feffect*dfeffect)+dferror)) and were interpreted according to the 

following conventions: 0.01 = small effect, 0.06 = medium effect, 0.14 = large effect 

(Richardson, 2011). 

 

Aim 2 

To investigate evidence of transfer or generalizability of mindfulness effects to other 

cognitive domains (e.g. delayed recall, executive functioning) and/or broader emotional 

functioning domains after 14 weeks.  

Hypothesis 2. Given the small sample size, this aim was exploratory only and 

(a) sought to replicate previous findings (e.g. Lenze et al., 2014; Moynihan et al., 2013), 

and (b) obtain effect size estimates for future trials.   

Analytical Approach 2. Exploratory analyses were conducted via a series of 

mixed between (2 group: treatment, control) x within (2 occasion: pretest, posttest) 

analysis of variance. The critical effects of interest were group x time interactions, as 

they assessed group differences in pre- to post- neuropsychological testing (or 
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emotional self-report) improvement. 

                     

Aim 3 

To investigate coupled (correlated) change in attentional performance, markers of 

emotion regulation/well-being, and perceived mindfulness across the 14 weeks of the 

study. The concrete goal was to examine whether attention and emotion changed 

together, and whether changes in emotional control might mediate or explain any 

changes in- or treatment group differences in- cognition. 

Hypothesis 3. There would be systematic change in attentional and emotional 

outcomes, such that individuals who experienced greater gains in attentional control 

would also report gains in affective/emotional outcomes.  

Analytical Approach 3. First, to reduce the number of pairwise couplings to 

examine (and reduce the threat of Type 1 error), we first investigated dimension 

reduction of our attentional and emotional variables via Principal Components Analysis 

(PCA) on the sample at baseline (N=40). As described in Results, one component was 

extracted for each (Speed/Attention, Negative Affect), allowing one composite score 

each that was constructed as the unit-weighted mean of respective variables. Using the 

Negative Affect Composite score derived from measures listed in Table 4-6, a 

preliminary, separate unconditional growth model (MLM) was conducted, with Negative 

Affect as the DV, regressed on linear and quadratic time. Three aspects of Negative 

Affect were derived from the Negative Affect variable: Level (mean), Change (slope), 

and Variability. These three elements of Negative Affect were subsequently used as IVs 

in Aim 3 MLMs to predict Speed/Attention. Multivariate growth models were again 

employed.   
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Four MLMs were employed to examine time change in Speed/Attention over the 

study, whether components of Negative Affect were associated with level, change and 

variability in Speed/Attention, and whether any of these associations might differ by 

intervention group. The fit of each modeling step was compared to that of the prior step. 

Within- and between- person variance explained by subsequent modeling steps was 

also compared to that of the initial, worst-fitting model, which defined the within- and 

between- person variance to be explained (i.e. model 1 in Aim 2.1 and 2.2). For each 

model, relative goodness of fit was assessed via an examination of the reduction in -2LL 

(denoted Δχ2), as well as via changes in AIC, and BIC. 

The first, null, unconditional means model, was run to determine if there was any 

significant random variance to explain in Speed/Attention. The second model, the 

unconditional growth model, was run to quantify overall/average (fixed) amount of 

change in Speed/Attention, and to obtain estimates of individual differences in rates of 

change. Models 3 and 4 later attempted to reduce, or explain, these individual 

differences in rates of change. Model 3 explored whether any of three elements of 

Negative Affect could predict individual differences in Speed/Attention. Model 4 added 

intervention group, and its potential moderation of the linear time slope (group x linear 

change interaction) were added to the prediction of Speed/Attention. 
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CHAPTER 4 
RESULTS 

Overview 

The present study investigated changes in older adults’ attention and 

mood/emotion over the course of 14 weeks. Bookended by neuropsychological and 

emotional pre- and post- testing at the beginning and end of the study, each week for 14 

weeks participants received brief, computer-administered tests of attention and emotion. 

Half of the participants (n=20) participated in eight weekly sessions of Mindfulness 

Training Group education and practice during the middle eight weeks, while the other 

half (n=20) participated in an active control Brain Health education group. This study 

was designed to determine whether Mindfulness training could engender differential 

improvement in the amount and pattern of change in attentional control and emotional 

wellbeing across 14 weeks.  

Below, Aims 1 and 2 examine intervention-related changes in study outcomes. 

Aim 1 focuses on outcomes that were measured weekly for 14 weeks, while Aim 2 

focuses on transfer outcomes that were administered at pre- and posttest. Aim 3 

investigates coupled changes in attention and emotion over the 14-week period, further 

assessing whether training moderated the pattern of coupling. In addition to 

investigating the planned Aims 1-3, this chapter also includes several supplementary 

analyses. Tables of means at each occasion for each outcome variable can be found in 

Appendix E. Demographic information and information about missing data can be found 

in the Methods section. Finally, MLM and ANOVA analyses were also conducted 

controlling for baseline age and education, but the pattern of results did not differ from 

without these covariates. Thus, the adjusted analyses are not presented. 



 

117 

 

Aim 1: Change in Attentional and Emotional Areas Across 14 Weeks 

 
The first study aim was to describe change in participants’ attentional and 

emotional functioning over the 14 weeks that they were enrolled in this study, and to 

determine whether any intervention group differences existed in that change. 

Specifically, it was hypothesized that while both groups might improve in attention due 

to retest and practice, the overall magnitude of gain across the 14 weeks would be 

larger in participants who received Mindfulness training. Data analyses were conducted 

via multi-level modeling (MLM). Cognitive performance on each of the fourteen weeks 

was the dependent variable (DV); separate conditional change models were run for 

each DV listed in Table 4-1 (a) to (o). Independent variables were linear and quadratic 

time/occasion, intervention group, and group-by-time interactions if appropriate.  As 

described in Methods, analyses used full maximum likelihood and included all available 

cases (under the assumption that any missing data were missing at random).  

Effects of Time and Intervention Group on 14-Week Attentional Performance and 
Self-Reports of Mindfulness, Emotional Control, and Mood 

As described in Table 4-1, a significant (p<.05) effect of linear time (occasion) 

was found on all attentional performance-based DVs except the Orienting subscale of 

the Attention Network Task. For each dependent variable (DV) , the direction of change 

was improvement (i.e. increases across the 14 weeks of the study when higher scores 

reflected better performance and decreases across the 14 weeks of the study when 

higher scores reflected poorer/slower performance). We computed effect sizes 

according to the formula ((Feffect*dfeffect)/((Feffect*dfeffect)+dferror)), and interpreted them 

according to the following conventions: 0.01 = small effect, 0.06 = medium effect, 0.14 = 
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large effect (Richardson, 2011). Effect sizes (ηp2) of linear time were consistently large, 

ranging from 0.187 (Go-No-Go) to 0.686 (Conflict Monitoring subscale of the Attention 

Network Task).  

Similarly, linear improvement over fourteen weeks was found in all emotion self-

report DVs listed in Table 4-1 (p<.05), with the exception of PHQ-9 and GAD-7, which 

are, respectively, short measures of symptoms of depression and anxiety. Linear time 

effect sizes (ηp2) for emotion self-report DVs were medium to large and ranged from 

0.101 (PANAS Negative subscale) to 0.345 (Sleep-related Impairment). 

Four attention and emotion DVs also evinced significant quadratic change 

patterns (p<.05) above and beyond the effect of linear time. Specifically, Stroop Switch 

Cost (ηp2=0.243, p=0.006), UFOV (ηp2=0.158, p=0.013), Sleep-Related Impairment 

(ηp2=0.179, p=0.009), and ANT Conflict Monitoring (ηp2=0.077, p=0.001) all showed 

quadratic change, such that improvements were largest during the early weeks, and 

smaller in later weeks. There was a main effect of group on only ANT Conflict 

Monitoring, suggesting that participants from the two intervention groups evinced 

consistently different levels of performance across the full range of sessions (i.e., one 

group was always higher than the other).  

Differential Improvements by Group (Group x Time Interactions) 

The critical effects of interest for this as an intervention study are the group-by-

time interactions, because they assess whether group differences in rate of 

improvement exist. As shown in Table 4-1, there was only one significant linear group-

by-time interaction, which was found for the ANT Conflict Monitoring DV (ηp2=0.090, 

p=0.024) outcome. This interaction revealed that persons in the Mindfulness Training 
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Group evinced more improvement in ANT Conflict Monitoring over time than the Brain 

Health Control Group. Figure 4-1(c) illustrates the full set of results for ANT Conflict 

Monitoring described in these last three sections: the Mindfulness Training Group began 

the study with worse ANT Conflict Monitoring performance, but the gap between groups 

narrowed over the course of the study.  

In summary, linear improvement was observed in nearly all DVs, qualified by 

evidence of reaching an asymptote (quadratic change) in four of these DVs. This 

change was not different between the two intervention groups, with one exception. For 

ANT Conflict Monitoring, the Mindfulness Training Group did improve more than the 

Brain Health Control Group, thereby narrowing an observed group difference (Brain 

Health Control Group outperforming the Mindfulness Training Group) that was observed 

across all sessions.  

 

Aim 2: 14-Week Pre-Post Change in Neuropsychological Testing Performance 
and Self-Reported Mood/Emotion, Health, Well-Being, and Mindfulness 

The purpose of this aim was twofold: (1) to investigate the breadth of Mindfulness 

training cognitive transfer, by examining evidence of pre-post improvements in broader 

neuropsychological measures beyond those assessed weekly (i.e. delayed recall, 

executive functioning), and (2) to investigate non-cognitive transfer to longer, reliable 

self-report measures of mood, health/wellbeing, and Mindfulness that could only be 

given pre- and post-intervention. As described in Methods, to separately allow us to 

assess the association of several short-form and long-form mood questionnaires, we 

also gave several of the weekly short-form mood questionnaires at pretest (i.e., prior to 

the onset of the weekly testing protocol). Thus, we also included these measures in our 
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pre-post analyses, supplemental to our other long-form transfer measures. Tables 4-2, 

4-3, and 4-4 display the results of a series of separate mixed between (2 group: 

treatment, control) x within (2 occasion: pretest, posttest) analyses of variance. The 

critical effects of interest in Aim 2 (as in Aim 1) were group-by-time interactions, as they 

assessed group differences in pre- to post- change in attention and emotion. 

Aim 2.11: 14-Week Pre-Post Change in Paper-and-Pencil Neuropsychological 
Testing Performance 

Effects of Time and Intervention Group on Pre-Post Change in 
Neuropsychological Testing  

As described In Table 4-2, a significant effect of occasion was found only on the 

delayed recall portion of the California Verbal Learning Test-II (CVLT-II; Delis et al., 

2000). Specifically, participants performed better on the 25 minute Long Delay free 

recall at posttest relative to pretest, F(1,35)=7.782, p=0.008, ηp2 = 0.182. A similar, non-

significant but p<0.10 association was found with the first letter fluency trial of the Delis-

Kaplan Executive Functioning System (D-KEFS; Delis, Kaplan, & Kramer, 2001) Verbal 

Fluency subtask. Participants tended to perform better at posttest relative to pretest, 

F(1,36)=3.528, p=.068, ηp2 = 0.089. There were no main effects of intervention group on 

any measure. 

Differential Neuropsychological Improvement by Group (Group x Time 
Interactions) 

Though as described above, participants on the whole tended to improve from 

baseline to post-test in both the 25-minute delayed recall portion of the CVLT-II and the 

first DKEFS letter fluency trial, non-significant group x occasion interactions indicated 

that this pre-post improvement was not greater for those in the Mindfulness Training 

Group than the Brain Health Control Group.  
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As can be seen in Table 4-2, non-significant but p<0.10 occasion x group 

interactions were observed in the first immediate recall trial of CVLT-II (Trial 1 

F(1,35)=3.793, p=0.060 ηp2  = 0.098) and in the Digit Span Forward test, F(1,36)=3.550, 

p=.068, ηp2  = 0.090. As seen in Figures 4-2(a) and 4-2(g), in both DVs from pretest to 

posttest the Mindfulness Training Group tended to improve and the Brain Health Control 

Group tended to decline, meeting very close to the mean at posttest.  

Aim 2.12: 14-Week Pre-Post Change in Computerized Neuropsychological Testing 
Performance 

 We measured divided attention at pre- and post- intervention with a computer-

administered dual task. We computed a percent cost score for both accuracy and 

response time that represented performance costs in arithmetic while dividing attention 

between arithmetic and tone counting (dual task condition), versus arithmetic performed 

alone as a single task. We compared dual costs in arithmetic (i.e., loss of performance 

while simultaneously keeping a running mental tally of the number irregular spaced 

tones playing in the background) relative to single-task performance. Participants were 

compared in a 2 within (occasion: pretest, posttest) by 2 between (treatment: 

Mindfulness vs. Brain Health) ANOVA. Results revealed non-significant effects of 

occasion, group, and their interaction.  Inspection of Figure 4.3(b) confirms virtually flat, 

virtually parallel lines of dual task costs that are roughly comparable between group. 

Aim 2.2: 14-Week Pre-Post Change in Self-Reported Mood/Emotion, Health, Well-
Being, and Mindfulness  

Aim 2.2 examined pre-post changes in mood. For the short-form weekly self-

reports of mindfulness, emotional control, and mood, denoted by a ”w“ symbol in Table 

4-4, ‘pre’ and ‘post’ occasions were defined as the first and last testing visits (occasions 
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0 and 14), and occasions 1-13 (included in Aim 1 analyses) were necessarily ignored 

for Aim 2.  

Effects of Time and Intervention Group on Pre-Post Change in Self Report Testing  

As shown in Table 4-4 and Figures 4-4 (f, h, i, j, n, p, q, r, and s), several mood 

(i.e. Patient Health Questionnaire-9 representing depressive symptoms, positive and 

negative affect), daily living and health (i.e. Functional Activities Questionnaire, Sleep-

Related Impairment), and trait mindfulness self-report indices (i.e. Mindful Attention and 

Awareness short Form, Five Facet Mindfulness Questionnaire, Cognitive and Affective 

Mindfulness Scale, Mind Wandering Questionnaire) showed significant change from 

pretest to posttest (p<.05, ηp2  range= 0.120-0.310). In every one of these DVs, the 

direction of change was toward improvement (i.e. increases from pre- to posttest when 

higher scores reflected better functioning and decreases from pre-to posttest when 

higher scores reflected greater degree of impairment).  

Differential Emotion/Mood Improvement by Group (Group x Time Interactions) 

Group differences in this generalized mood improvement were found only for the 

Physical Health composite of the Short Form 36 Health Survey (SF-36, Ware & 

Sherbourne, 1992), F(1,32)=6.255, p=0.018 ηp2  = 0.164. This composite contains 

information from the General Health, Physical Role Limitations, Physical Health, and 

Pain subscales of the SF-36. As can be seen in Figure 4-4(l), the Mindfulness Training 

Group reported improved health functioning from pre- to posttest while the Brain Health 

Control Group reported poorer health functioning from pre-to posttest. 
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Aim 3: Coupled Change in Cognitive and Emotion Variables 

The third aim sought to investigate coupled change in attentional performance 

and emotional well-being. We examined this coupling at three levels: (a) whether 

individuals who were slower in our cognitive tasks were also higher in negative affect, 

(b) whether individuals who showed the greatest improvements in cognition over the 14-

week period also evinced the greatest reductions in negative affect, and (c) whether at 

those occasions where individuals were evincing better than expected (based on their 

personal 14-week regression line) cognitive performance, they were also experiencing 

less than expected negative affect. This aim utilized all of the attentional and emotional 

data collected weekly for 14 weeks. The goal was to examine whether attention and 

emotion changed together – evinced coupled change – and whether changes in 

emotional control might mediate or explain any changes in, and treatment group 

differences in – cognition. We examined this mediation even in the absence of 

treatment effects above, following Preacher and Hayes (2008). The rationale was that 

indirect effects may exist in the absence of direct effects due to the potential existence 

of unanticipated suppressor effects.  

Prior to commencing this analysis, however, some form of data reduction was 

necessary. With seven cognitive outcomes and eight emotional outcomes, examining all 

possible pairwise couplings would represent an unsupportable inflation of Type 1 error 

and would have yielded multiple dependent models. Thus, to reduce the number of 

pairwise couplings to examine, we first investigated dimension reduction of our 

variables via Principal Components Analysis (PCA) on the sample at baseline (N=40). 

In the sections that follow, PCA reduction is presented first, followed by the main results 

from Aim 3 coupled change analyses.  
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Preliminary Exploratory Factor Analysis to Create Aim 3 Factor Composites 

For cognitive measures, our first PCA was conducted on reaction time-based 

weekly attention/cognition variables, namely, ANT Alerting, ANT Orienting, ANT Conflict 

Monitoring Go-No Go, Stroop Interference, Stroop Switch Cost, and UFOV.  We 

eliminated variables ANT Alerting and Go-No Go for reasons discussed in the next 

paragraph. For emotion variables, our second PCA was conducted on the full set of 

weekly emotion variables [Mindful Attention Awareness Scale (MAAS- Short Version) 

Perceived Stress Scale (PSS), Sleep-Related Impairment, Patient Health Questionnaire 

(PHQ-9), Positive and Negative Affect Scale (PANAS: Negative and Positive 

Subscales), Generalized Anxiety Disorder-7 (GAD-7), and Cognitive and Affective 

Mindfulness Scale-Revised (CAMS-R)].   

The cognitive PCA found only one component with an eigenvalue greater than 

1.0, and consistent with Kaiser’s criterion (Guttman, 1954; Kaiser, 1960, 1970) all other 

components were dropped. The one component included five measures (Stroop 

Interference RT, Stroop Switch Cost RT, ANT Conflict RT, UFOV Critical Minimum, ANT 

Orienting RT) with non-trivial loadings (loadings > 0.3). Two other measures (ANT 

Alerting, Go-No Go) loaded trivially (loadings < 0.1), with each necessitating its own 

specific unique component, and were thus dropped from the coupling analyses. Table 

4-5 shows the component loading matrix. In all, 48.69% of the reliable shared variance 

in these measures was explained by this single component. A Speed/Attention 

composite score was constructed as the unit-weighted mean of the five attention/speed 

variables, where all were in a common T-score metric. Higher scores within this 

Speed/Attention composite indicated poorer performance.  
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The emotion PCA also found a single negative affect dimension with an 

eigenvalue greater than one. All weekly emotion measures loaded on this one 

component; Table 4-6 shows the component loading matrix. All measures were in a 

common T-score metric, and higher scores on the component indicated greater 

negative affect. In producing the unit-weighted composite used below, the three 

measures in which higher T-scores represented more positive affect (CAMSr, MAAS 

Weekly, PANAS Positive Affect) were reverse coded (100-T score) so that all higher 

scores reflected greater negative affect.  Higher composite scores within this Negative 

Affect composite represented more negative affect. This higher order construct of 

negative affect mirrors that originally reported by Watson, Clark & Tellegen (1988). 

Using the Negative Affect Composite score derived from measures listed in 

Table 4-6, an additional preliminary analysis was conducted to isolate three separate 

components of Negative Affect over the fourteen-week period:  

(1) Negative Affect Level: Each participant’s mean Negative Affect;  

(2) Negative Affect Change: Each participant’s estimated value of Negative 

Affect, de-trended for person-mean Negative Affect (#1 above);  

(3) Negative Affect Variability: Each participant’s residual occasion-specific value 

of Negative Affect, after removing both person-mean (level) of Negative Affect (#1 

above) and person-change values (#2 above), from the Negative Affect slope. The 

resulting Negative Affect Variability score at each time of measurement reflected 

residual occasion-to-occasion intraindividual variability that could not be predicted from 

person mean or person’s linear/quadratic rate of change.   
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These components were isolated using a separate unconditional growth model 

Negative Affect as the DV, regressed on linear and quadratic time. These three 

components of Negative Affect were subsequently used as IVs in the planned Aim 3 

models to predict Speed/Attention. 

Coupled Change in Cognitive and Emotion Variables 

To evaluate Aim 3, four nested multi-level models were conducted to describe 

and predict 14-week in Speed/Attention over the study. Models are briefly described 

and summarized below. Table 4-7 shows the regression weights and model fit statistics 

for each of the models tested. 

 

Model 1: Unconditional means model. This model was run to determine whether any 

significant variance existed in Speed/Attention (that could be explained by later 

predictors), and to obtain estimates of the total amount of between- and within-person 

variability in Speed/Attention (which were needed to quantify variance explained in 

Models 2-4 below). As shown in Table 4-7, this null model indicated the presence of 

significant random variance to explain, both between persons (p<.001) and within 

persons (p<.001).  

 

Model 2: Unconditional growth model. This model was run to describe both the sample’s 

average (fixed) amount of change in Speed/Attention, as well as to obtain estimates of 

individual differences in rates of change. Models 3 and 4 later attempted to explain 

these individual differences in rates of change. Given that with 14 occasions, it was 

likely that more than linear change might be observed (e.g., participants might reach 

asymptotes over time), both linear change and quadratic change were estimated. As the 
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fixed effects in Table 4-7 show, there was both significant average negative linear (b = -

0.48, p < .001) and quadratic (b=0.06, p < .001) change in Speed/Attention, 

representing reductions (i.e. improvements) in processing speed/attention RTs. The 

random variance of linear time was also significant (p < .05), signifying the existence of 

significant individual differences in rates of change. As in Aim 1, this random variance 

provided the motivation to subsequently investigate predictors of these individual 

differences.  

In this model, adding time explained just over 30% of the within-person variability 

in the data (η2within = 0.31), implying that about 70% of the within-person variability was 

non-systematic occasion-to-occasion inconsistency. Not surprisingly, in the absence of 

between-subjects predictors, only about 1% of the between person differences in 

Speed/Attention (η2between = 0.01) were explained in this unconditional growth model. 

 

Model 3: Conditional growth model A: Negative Affect. This model explored whether any 

of three elements of Negative Affect were associated with Speed/Attention. As 

described above, these Negative Affect components were: Average Negative Affect 

(Negative Affect Level: each participant’s mean Negative Affect), a person-mean de-

trended Negative Affect predictor (Negative Affect Change: each person’s rate of 

change in Negative Affect), and an estimate of Negative Affect variability (occasion-to-

occasion non-systematic variability).  

As shown in Table 4-7, between-person differences in Negative Affect at 

explained some of the individual differences in average level of Speed/Attention (b = 

0.29, p = 0.045). Individuals whose average level of Negative Affect (over all 14 
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occasions) was higher also demonstrated poorer average performance (slower average 

RTs) in Speed/Attention over those fourteen occasions. 

Additionally, participants whose linear slopes indicated greater reduction in 

Negative Affect over fourteen weeks also tended to have a concurrently greater 

reduction in response time in Speed/Attention (b=0.42, p = .002). Figure 4-5 illustrates 

this effect for prototypical participants whose Negative Affect change slope was either 

one standard deviation above the sample-mean slope (positive, increased Negative 

Affect over time) or whose Negative Affect change slope was one standard deviation 

below the sample-mean slope (negative, reduced Negative Affect over time).  By 

inspection, the plot suggests that overall reductions (improvements) in Speed/Attention 

RTs over time are more continuously linear for participants who were also experiencing 

concurrent Negative Affect Reductions.  

Turning back to the Table 4-7. Model 3 yielded an approximate 8% improvement 

in between person-variability explained (η2between = 0.09), relative to the prior model. The 

model only very slightly (1%) improved the prediction of within-person variability in 

Speed/Attention, (η2within = 0.32). However, much more importantly, individual 

differences in rate of change in Negative Affect were substantially associated with 

individual differences in rates of change in cognition. Model 2 had shown that about 

30% of within-subject variability in Speed/Attention was due to systematic linear and 

quadratic change, and that there were substantial individual differences in rates of linear 

change. Model 3 now showed that 14-week change in Negative Affect could explain half 

(η2c = 0.50) of the variance in concurrent cognitive change. 
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Model 4: Conditional growth model B: Intervention Group. The foregoing Model 3 raised 

the question of whether any of the coupled linear change in Negative Affect and 

Speed/Attention might be associated with training. In other words, was there evidence 

of a greater Mindfulness-related improvement in Speed/Attention that might be 

explained by a greater Mindfulness-related improvement in Negative Affect, such that 

Negative Affect could be said to mediate training-related improvements in Speed 

Attention? Because we had proposed this model a priori, we decided to evaluate it, 

even though Model 3 had shown that, after controlling for Negative Affect, there was no 

further significant random variance left in Speed/Attention.  Consistent with the Aim1 

and Aim 2 models above, there was no main effect of intervention group (p>.05) or 

interaction effect of group x time (p>.05). Adding intervention group did not improve the 

variance explained in any aspect of Speed/Attention (level, change, intra-individual 

variability), nor did its inclusion improve model fit. 

Supplemental Mediation Model. The relationship between Training Group (Mindfulness 

Training Group, Brain Health Control Group) and rate of 14-week change in 

Speed/Attention was further evaluated with a mediation model (using the PROCESS 

macro in SPSS; Hayes 2012), and illustrated in Figure 4-6. The goal was to understand 

whether training might have exerted an indirect effect on change in Speed/Attention 

(even in the absence of a direct relationship), mediated by change in Negative Affect. 

To test mediation, two linear regressions were calculated. The first regression analysis 

(“A-path”) investigated the direct relationship between an exogenous predictor (training) 

and a mediator (change in Negative Affect, operationalized as each participant’s linear 

change slope in Negative Affect over the 14-week period). This relationship was not 
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significant (p > .05).  The second regression analysis investigated training (“C-prime 

path”) and Negative Affect slope (“B-path”) as predictors of individual differences in the 

14-week Speed/Attention slope. The “B” path was statistically significant, supporting a 

relationship between rate of change in Negative Affect and rate of change in 

Speed/Attention (b=0.258, p=0.013). This replicates the MLM findings above, which 

also found detected significantly coupled rates of change in Negative Affect and 

Speed/Attention across 14 weeks. 

More importantly for the current purposes of testing mediation, the product of the 

“A” and “B” paths provides an estimate of the indirect effect of Training on change in 

Speed/Attention through Negative Affect. The PROCESS macro constructed 5,000 

bootstrapped resamples (with replacement) to estimate the indirect effect 5,000 times; 

this was used to generate the empirical standard error of the indirect effect. The 

resulting 95% boostrapped confidence interval ranged from -0.029 to 0.028 and 

contained zero; consequently, the indirect effect was not significantly different from zero 

(p > .05). 

 Additional Exploratory Analyses 

Exploratory analysis 1: 14-Week Pre-Post Change in Attentional Testing 
Performance 

This analysis was conducted as a supplement to Aim 1, which described 14-

week trajectories of change in attentional performance and considered whether any 

training-related intervention group differences existed in this change. While the 14-week 

Aim 1 MLM approach might maximize power (due to the number of occasions), 

substantial missing data in the mid-weeks might actually have reduced power. In 

addition, the weekly results were difficult to compare directly to all the other pre-post 
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results. We thus re-examined the weekly cognitive outcomes, this time with a focus on 

just pre- and post- intervention visits. The idea was that theoretically this would reduce 

noise due to occasion-to-occasion variability, while also maximizing sample size at the 

specific occasions to be compared (since pre- and post were maximally attended). We 

report below the results of mixed between (2 group: Mindfulness, Brain Health Control) 

x within (2 occasion: Occasion 1, Occasion 14) analyses of variance for each of our 

weekly attentional outcomes.  

As shown in Table 4-8, and consistent with Aim 1, all attention measures showed 

significant change from first to last measurement (p<.05, ηp2  range= 0.144-0.510), with 

the exception of ANT Orienting. As shown in Figure 4-7, in every one of these DVs (a-

g), the direction of change was toward improvement (i.e. increases from Occasion 1 to 

Occasion 14 when higher scores reflected better performance, and decreases from 

Occasion 1 to Occasion 14 when higher scores reflected poorer performance). 

Similar to Aim 1 MLMs, there was one significant main effect of group, whereby 

those in the Mindfulness Training Group had significantly higher (poorer) ANT Conflict 

Monitoring Scores, F(1.32)=5.841, p=0.022, ηp2  =0.159. Contrary to Aim 1, in which the 

slope of improvement had also been greater for those in the Mindfulness Training 

Group, there was no Group x Occasion interaction here to suggest that the Mindfulness 

Training Group improved more than the Brain Health Control Group from Occasion 1 to 

Occasion 14.  

Exploratory analysis 2: Focus on Mindfulness Process: 8-Week Change in Mind 
Wandering 

To elucidate whether our most direct measure of training process – whether 

mindfulness instruction was able to improve subjective thought control and attentional 
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focus – we assessed changes in perceived mind wandering from Occasions 4 through 

11. As described in the Methods section, participants from both groups were instructed 

to focus on their breath for a period of several minutes and to gently re-direct their 

attention back to the breath whenever mind wandering was noticed. They rated their 

perceived breath focus vs. mind wandering (on a spectrum) at the moment of 

interruption, with greater mind wandering mean scores theoretically indicating weaker 

focused attentional abilities. We attempted to analyze this data two ways.  

First, within a multi-level model, similar to Aim 1 MLMs, with all occasions 

included and full maximum likelihood including all available cases (under the 

assumption that any missing data were missing at random. Performance on this task at 

each of the fourteen weeks was the dependent variable (DV). As shown in Table 4-9, 

there was significant linear change in mind wandering, with mind wandering decreasing 

overall for participants with time. As illustrated in Figure 4-9(a), a significant group-by-

time interaction existed, with the Mindfulness Training Group experiencing a greater 

reduction in mind wandering compared to the Brain Health Control Group over time. 

 Second, as we did for cognitive outcomes, we sought to replicate the treatment 

effect on mind wandering looking at only pre- and posttest. We performed a mixed 

between (2 group: Mindfulness, Brain Health Control) x within (2 occasion: Occasion 4, 

Occasion 11) analysis of variance, ignoring occasions 5-10. Again, significant pre-post 

improvement in mind wandering was observed for participants on the whole 

(F(1,34)=20.143, p<.001, ηp2=0.372). In this analysis, as shown in Table 4-9 and in 

Figure 4-8(b), the Mindfulness Training Group also showed significant evidence of 
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differentially greater improvement (greater reduction in mind wandering), relative to the 

Brain Health Control Group (F(1.34)=5.745, p=0.022, ηp2 = 0.145.  

Additionally, since this breathing/mind wandering measure stood out as 

particularly receptive to Mindfulness Training, we tested whether there was evidence 

that its change over 14 weeks mediated 14-week changes in Negative Affect and 

Speed/Attention composites from Aim 3. We operationalized change in Breathing/Mind 

Wandering as each participant’s linear change slope in Breathing/Mind Wandering over 

the 8-week period. 

We ran two separate mediation models herewith the goal of understanding 

whether training might have exerted indirect effects on change in either Negative Affect 

or Speed/Attention (even in the absence of a direct relationship), mediated by change in 

Breathing/Mind Wandering. 

First, the Negative Affect model. As shown in Figure 4-9, the direct relationship 

between Training Group and Breathing/Mind Wandering was significant (b=-1.990, 

p<0.001), indicating a Training Group effect on 8-week change in Breathing/Mind 

Wandering. The b and c’ paths investigated the relative impact of change in 

Breathing/Mind Wandering, and Training Group (c’), respectively, on Negative Affect 

change, and were not significant (p>.05). The product of the “a” and “b” paths provided 

an estimate of the indirect effect of Training Group on change in Negative Affect through 

Breathing/Mind Wandering. The resulting 95% bootstrapped confidence interval ranged 

from -0.107 to 0.025 and contained zero, consequently, the indirect effect was not 

significantly different from zero (p > .05). 
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Next, the Speed/Attention model. As shown in Figure 4-10, the first regression 

analysis (a path) investigated the direct relationship between Training Group and the 

mediator, Change in Breathing/Mind Wandering. As we knew from the Negative Affect 

model above, this relationship was significant (b=-1.990, p<0.001). The second 

regression analysis investigated training (c’ path) and Breathing/Mind Wandering slope 

(b-path) as predictors of individual differences in the 14-week Speed/Attention slope. 

While the c’ path was not statistically significant, the b-path was, in fact, statistically 

significant, supporting a relationship between rate of change in Breathing/Mind 

Wandering and rate of change in Speed/Attention (b=0.213, p=0.029). The product of 

the “a” and “b” paths provided an estimate of the indirect effect of Training on change in 

Speed/Attention through Breathing/Mind Wandering. The resulting 95% bootstrapped 

confidence interval ranged from -0.111 to -0.066 and did not contain zero, 

consequently, the indirect effect was significantly different from zero. Taken together, 

this suggests that to the extent that a Training group effect existed in Speed/Attention 

such that Mindfulness Training participants improved more than Brain Health Active 

Control participants, this was at least partially explained by 8-week reduction in 

Breathing/Mind Wandering. By extension, those who reported improved control in 

Breathing/Mind Wandering over 8 weeks were also those who improved most in 

Speed/Attention, suggesting that training with the Breathing/Mind Wandering exercise 

may be a powerful tool for the improvement of speed and focused attentional abilities. 

 Exploratory analysis 3: Dose-Response Analyses  

 We next sought to better understand any dose-response relationships that might 

exist between dose of intervention exposure and performance. The maximum dose, or 

number of classes, was 8. Table 4-10 shows the attendance pattern by group over the 
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course of 8 weeks, and Table 4-11 shows the total number of sessions attended, by 

training group (Mindfulness Training vs. Brain Health Active Control) out of 8.  An 

“Attendance” variable was created, with Perfect Attendance representing those who 

were present at all 8 intervention class sessions to receive the maximum dose and 

Imperfect Attendance representing those who were absent for one or more intervention 

sessions and received less than the maximum dose. As shown in Table 4-12, the 

average number of classes attended by the two groups was 6.97 (SD=1.12), and there 

was no significant difference in the number of classes attended between groups (t=-

0.70, p=0.488). Furthermore, as shown in Table 4-13, there were no demographic 

differences between those with Perfect Attendance and those with Imperfect 

Attendance. 

For each dependent variable from Aim 1 (weekly attention and emotion) posttest 

minus pretest (Week 14-1) change scores (in T-score metric) were computed. For each 

dependent variable from Aim 2, change scores were computed from regular posttest 

minus pretest values.  ANOVAs were run with these change scores as dependent 

variables, to better understand how each outcome variable was impacted by Training 

Group, Perfect Attendance, and the Training Group x Perfect Attendance interaction. 

Models took the form of: Change DVs = Dichotomous Attendance (1=Perfect 8/8; -

1=Not Perfect, <8/8) + Training Group + Training Group x Attendance interaction. 

Results (shown in Table 4-14a for Aim 1 attention and emotion DVs and 4-14b for Aim 2 

neuropsychological and emotion DVs), suggested relatively few pre-post differences 

between change in DVs between those with Perfect and Imperfect Attendance. 

Exceptions were observed for Stroop Interference and Switch Cost, Trail Making Test B, 
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Perceived Stress, and the Physical Composite of SF-36. For these measures, persons 

with perfect attendance showed more improvement from pre-to-post than those with 

imperfect attendance. In essence, people who practiced more showed larger practice 

effects. There was an overall training group difference in the Physical and Mental Health 

subscales of the SF-36, which did not interact with treatment. This indicated that the 

Mindfulness group was persistently higher in these scales than the Brain Health group. 

No Group x Attendance Interactions were detected for any measure, suggesting that 

any attendance-related changes in DVs did not differ by training group, or moderate any 

training effects. 

Exploratory analysis 4: Demographic covariates: Age, Education, and Health 
Comorbidities 

This set of analyses explored whether age, education, and number of medical 

comorbidities, as well as their respective interactions with training group, were 

associated with pre-post change in each dependent variable of interest. Change scores 

for each dependent variable, as computed in exploratory analysis 3, were used as the 

DVs. Age, education, and the number of medical comorbidities endorsed at the 

beginning of the study (see: Comorbidity Form in Appendix C) were mean centered and 

entered as IVs in separate multiple regressions. Regressions were carried out 

according to the following model formulas, and only significant (p<.05) regression 

results are reported below:  

Change DVs = Training Group + Age + Training Group x Age interaction  

Change DVs = Training Group + Education + Training Group x Education interaction 

Change DVs = Training Group + Health Comorbidities + Training Group x Health 

Comorbidities interaction 
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As shown in Tables 4-15 through 4-20, and as displayed in Figures 4-11(a-j) 

group-by-demographic interactions suggested the following: While higher ages were 

associated with more MAAS improvement in the Brain Health group, they were 

associated with greater reductions in MAAS in the Mindfulness group. Both groups 

showed a greater tendency to increase anxiety at higher ages (GAD7), but this this age 

difference was much larger in the Mindfulness group. State anxiety showed a greater 

decrease at higher participant ages, but only in the Brain Health group. Trait anxiety 

showed a greater increase at higher participant ages, but only in the Mindfulness group.  

The Mindfulness group showed more increase in processing time at higher levels 

of education (UFOV-Min), while the Brain Health group showed more decrease at 

higher levels of education. The Mindfulness group showed less improvement in 

mindfulness (CAMSr) at higher levels of education, while the Brain Health group 

showed more improvement at higher levels of education. The Mindfulness group 

showed more increase at higher levels of education in Digit Span Forward, while the 

Brain Health group showed more decrease at higher levels of education. The 

Mindfulness group showed more decrease at higher levels of education in verbal 

fluency (D-KEFS), while the Brain Health group showed more increase at higher levels 

of education. The Mindfulness group showed more increase in mindfulness (FFMQ) at 

higher levels of education, while the Brain Health group showed more decrease at 

higher levels of education.  

Higher levels of comorbidity were associated with greater increase in depressive 

symptoms (GDS) in the Mindfulness group, but greater decrease in depressive 

symptoms in the Brain Health group. Taken together, these interactions suggest that 
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there are some demographic effects on treatment outcomes, but that they were non-

systematic and varied by outcome and group.  

 
 
 
 
  



 
 

 Table 4-1. Effect sizes df, F, and p value of fixed linear and quadratic occasion, group, and occasion-by-group interactions, listed by weekly outcome 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: *p<.05. **P<.001. Models: Multi-level models. Linear Occasion: Linear time. Quadratic Occasion: Quadratic time. Group: Mindfulness Training Group or 
Brain Health Control Group. Lin*Group: Linear occasion by group interaction. Quad*Group: Quadratic occasion by group interaction. Bold font with *= significant 
effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. --- = could not be estimated due to a lack of random variance 

(individual differences) in rates of change. Df (num, den) = numerator and denominator for degrees of freedom. Effect sizes are partial eta-squared (p
2 ) and 

were calculated by the formula (Feffect*dfeffect)/((Feffect*dfeffect)+dferror). Effect size conventions are 0.01 = small effect (red), 0.06 = medium effect (yellow), 0.14 = 
large effect (green). Abbreviations: ANT = Attention Network Task (Fan et al., 2005), Stroop = Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), 
UFOV = Useful Field of View (Ball & Owsley, 1993), MAAS = Mindful Attention Awareness Scale (Short Version- modified, Brown & Ryan, 2003), PSS = Perceived 
Stress Scale (Cohen et al., 1994), Sleep Rel. Imp = Sleep-Related Impairment- Short Form 8a from the PROMIS Item Bank (Yu et al., 2011), PHQ9 = Patient Health 
Questionnaire-9 (Kroenke & Spitzer, 2002), PANAS Neg = Positive and Negative Affect Scale (Negative Subscale, Crawford & Henry, 2004), PANAS Pos = Positive 
and Negative Affect Scale (Positive Subscale, Crawford & Henry, 2004), GAD7 = Generalized Anxiety Disorder-7 (Spitzer et al., 2006), CAMSr = Cognitive and 
Affective Mindfulness Scale-Revised (Feldman et al., 2007). 
 

  
(a) ANT 
Alerting 

(b) ANT 
Orienting 

(c) ANT 
Conflict 

(d) Go-
No-Go 

(e) Stroop 
Interference 

(f) Stroop 
Switch Cost 

(g) UFOV Min. 
Threshold 

Linear 
Occasion 

df (num, den) (1,33) (1,30) (1,33) (1, 34) (1,34) (1,34) (1,35) 
F 21.769 1.812 71.787 7.884 11.496 16.975 40.496 

p 0.000** 0.189 0.000** 0.008* 0.002* 0.000** 0.000** 

p
2 0.394 0.058 0.686 0.187 0.255 0.334 0.536 

Quadratic 
Occasion 

df (num, den) (1,38) (1,389) (1,164) (1, 35) (1,28) (1,27) (1,36) 
F 2.824 0.910 13.746 0.576 0.186 8.738 6.840 

p 0.101 0.341 0.000** 0.453 0.670 0.006* 0.013* 

p
2 0.069 0.002 0.077 0.016 0.007 0.243 0.158 

Group df (num, den) (1,38 ) (1,32) (1,43) (1, 39) (1,37) (1,37) (1,38) 
F 0.628 1.083 4.350 1.447 0.002 1.282 0.235 

p 0.433 0.306 0.043* 0.236 0.965 0.265 0.631 

p
2 0.016 0.033 0.090 0.036 0.000 0.033 0.006 

Lin*Group df (num, den) --- --- (1,33) (1, 34) --- --- (1,34) 
F --- --- 5.570 1.443 --- --- 0.964 

p --- --- 0.024* 0.238 --- --- 0.333 

p
2 --- --- 0.145 0.041 --- --- 0.027 

Quad*Group df (num, den) --- --- (1,164) (1, 35) --- --- --- 
F --- --- 2.556 0.070 --- --- --- 

P --- --- 0.112 0.793 --- --- --- 

p
2 --- --- 0.015 0.002 --- --- --- 



 
 

Table 4-1 (continued). 

  

(h) MAAS 
(State) 

(i) PSS 
(j) Sleep-
Rel. Imp 

(k) 
PHQ9 

(l) PANAS- 
Negative 

(m) 
PANAS- 
Positive 

(n) GAD7 
(o) 

CAMSr 

  

Linear df (num, den) (1,39) (1,28) (1,32) (1,36) (1,36) (1,40) (1,38) (1,40)   
F 8.345 4.797 16.941 3.509 4.032 8.315 2.961 4.685   

p 0.006* 0.037* 0.000** 0.069 0.052* 0.006* 0.093 0.036*   

p
2 0.175 0.145 0.345 0.089 0.101 0.172 0.072 0.105   

Quadratic df (num, den) (1,30) (1,35) (1,35) (1,36) (1,39) (1,39) (1,39) (1,39)   
F 0.118 0.212 7.660 0.272 0.087 0.068 0.242 0.123   

p 0.733 0.648 0.009* 0.605 0.769 0.795 0.626 0.728   

p
2 0.004 0.006 0.179 0.008 0.002 0.002 0.006 0.003   

Group df (num, den) (1,40) (1, 40) (1,39) (1, 40) (1,39) (1,40) (1,39) (1,40)   
F 0.038 0.002 0.016 0.058 0.481 1.784 0.013 0.992   

p 0.847 0.965 0.899 0.811 0.492 0.189 0.909 0.325   

p
2 0.001 0.000 0.000 0.001 0.012 0.043 0.000 0.024   

Lin*Group df (num, den) (1,39) (1,28) (1,33) (1,36) (1,36) (1,40) (1,38) (1,40)   
F 0.013 0.010 1.774 0.910 0.008 0.018 0.900 0.311   

p 0.910 0.921 0.192 0.347 0.930 0.894 0.349 0.580   

p
2 0.000 0.000 0.052 0.025 0.000 0.000 0.023 0.008   

Quad*Group df (num, den) (1,30) (1,35) --- --- (1,39) (1,40) (1,39) (1,39)   
F 1.523 0.062 --- --- 1.805 0.085 1.005 1.538   

P 0.227 0.804 --- --- 0.187 0.772 0.322 0.222   

p
2 0.048 0.002 --- --- 0.045 0.002 0.025 0.038   



 
 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4-1 (a-o). Model-implied time trajectories of each individual DV, stratified by Intervention Group. X-axes: Occasion; 
Y- axes: Model-implied DV in T-score metric. Performance over time changed in the expected direction of improvement, 
with only (c) ANT Conflict Monitoring evincing significantly more improvement by participants in the Mindfulness group. 
Note: Lower T scores are better in all measures except ANT Alerting, ANT Orienting, MAAS, PANAS Positive affect, and 
CAMSr. Abbreviations: ANT = Attention Network Task (Fan et al., 2005), Stroop = Computerized Cued Stroop (Stroop, 1935; 
Altmann et al., 2015), UFOV = Useful Field of View (Ball & Owsley, 1993), PANAS = Positive and Negative Affect Scale, 
Crawford & Henry, 2004). 
 
 



 
 

 
 

 
 
 
 
 



 
 

 
 
 

 

 
 
 



 
 

 
 

 
 

 
 
 



 
 

 
Table 4-2. Analysis of change in neuropsychological testing performance from pre-intervention to post-intervention.   

Effect Occasion Group Occ*Group 

 num, 
den 

F p p
2 num, 

den 
F p p

2 num, 
den 

F p p
2 

Verbal Memory             

(a) CVLT1: Trial 1 Free Recall 1,35 0.092 0.764 0.003 1,35 1.643 0.208 0.045 1,35 3.793 0.060 0.098 

(b) CVLT6: Trials 1-6 Free 
Recall  

1,35 2.519 0.121 0.067 1,35 0.067 0.798 0.002 1,35 1.443 0.238 0.040 

(c) CVLT7: List B Free Recall 1,35 1.172 0.286 0.032 1,35 0.742 0.395 0.021 1,35 0.167 0.686 0.005 

(d) CVLT10: Long Delay Free 
Recall  

1,35 7.782 0.008* 0.182 1,35 0.492 0.488 0.014 1,35 0.442 0.511 0.012 

Attention & Working Memory             

(e) Trail Making Test A 1,36 2.045 0.161 0.054 1,36 0.386 0.538 0.011 1,36 0.434 0.514 0.012 

(f) Trail Making Test B 1,36 0.725 0.400 0.020 1,36 0.075 0.786 0.002 1,36 2.307 0.138 0.060 

(g) Digit Span Forward Total 1,36 0.091 0.765 0.003 1,36 0.649 0.426 0.018 1,36 3.550 0.068 0.090 

(h) Digit Span Backward 
Total 

1,36 1.413 0.242 0.038 1,36 0.688 0.412 0.019 1,36 0.240 0.627 0.007 

D-KEFS Verbal Fluency             

(i) Letter Fluency 1,36 0.924 0.343 0.025 1,36 0.087 0.770 0.002 1,36 0.148 0.702 0.004 

(j) Letter F/C (1st Letter) 1,36 3.528 0.068 0.089 1,36 0.100 0.754 0.003 1,36 0.056 0.814 0.002 

(k) Category Fluency 1,36 0.023 0.881 0.001 1,36 0.057 0.813 0.002 1,36 0.863 0.359 0.023 

(l) Catg. Fluency (1st 
category)  

1,36 1.508 0.227 0.040 1,36 0.346 0.560 0.010 1,36 2.359 0.133 0.061 

(m) Category Switching 1,36 1.977 0.168 0.052 1,36 0.167 0.685 0.005 1,36 0.492 0.488 0.013 

 
Models: Repeated Measures Analysis of Variance. Occasion: pre or post-test (within-subjects). Group: Mindfulness Training Group or Brain Health Control 
Group (between-subjects). Occ*Group: Occasion by group interaction. Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, 
p<0.001. Italics: Non-significant finding, p<.08. Num, den = numerator and denominator for degrees of freedom; these degrees of freedom apply to all 

main effects and interactions for a particular DV. Effect sizes are partial eta squared (p
2). Effect size conventions are 0.01 = small effect (red), 0.06 = 

medium effect (yellow), 0.14 = large effect (green). Abbreviations: CVLT= California Verbal Learning Test-II (Delis, Kramer, Kaplan, & Ober, 2000). D-KEFS  
= Delis-Kaplan Executive Functioning System (Delis et al., 2001), Letter F/C = First D-KEFS Verbal Fluency trial. 
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(b) CVLT-II  Trials 1-6 Total Immediate Recall
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(d) CVLT-II  Delayed Recall (25 Minute Delay)
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(c) CVLT-II  List B Immediate Recall

Figure 4-2 (a-m). Pre-test to post-test performance in each neuropsychological testing DV, stratified by intervention group. X-axes: Occasion; Y- 
axes: DV in T-score metric. Error bars represent 95% confidence intervals. Abbreviations: CVLT= California Verbal Learning Test-II (Delis, Kramer, 
Kaplan, & Ober, 2000). D-KEFS = Delis-Kaplan Executive Functioning System (Delis et al., 2001), Letter F/C = First D-KEFS Verbal Fluency trial. 
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Table 4-3. Analysis of pre-post change in arithmetic accuracy and reaction time cost in dual task condition versus single task condition  

Effect Occasion Group Occ*Group 

 num,den F p p
2 num,den F p p

2 num,den F p p
2 

Dual Task Cost Pre-Post             

(a) Accuracy 1,27 0.053 0.819 0.002 1,27 0.012 0.915 0.000 1,27 0.000 0.819 0.002 

(b) Reaction Time 1,27 0.882 0.356 0.032 1,27 0.133 0.718 0.005 1,27 0.040 0.843 0.001 

Models: Repeated Measures Analysis of Variance. Occasion: pre or post-test (within-subjects). Group: Mindfulness Training or Brain Health 
Control (between-subjects). Occ*Group: Occasion by group interaction. Bold font with *= significant effect, p<0.05. Bold font with ** = 
significant effect, p<0.001. Italics: Non-significant finding, p<.08.   Num, den = numerator and denominator for degrees of freedom; these 

degrees of freedom apply to all main effects and interactions for a particular DV. Effect sizes are partial eta squared (p
2). Effect size conventions 

are 0.01 = small effect (red), 0.06 = medium effect (yellow), 0.14 = large effect (green). 
 

                 

Figure 4-3 (a-b). Pre-test and post-test performance cost in Dual Cost DVs, by intervention group. Percent cost reflects the proportionalized cost 

to arithmetic (a) accuracy and (b)reaction time while performing a dual (arithmetic + tone counting)  versus single arithmetic task.  
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Table 4-4. Analysis of change in mood/emotion, health and well-being, and trait mindfulness self-reports from pre-intervention to post-

intervention.   

Effect   Occasion Group Occ * Group 

num,den  F p p
2 F p p

2 F p p
2 

Mood           
(a)  State Anxiety (STAI) 1,32 3.433 0.073 0.097 0.100 0.754 0.003 0.619 0.437 0.019 
(b)  Trait Anxiety (STAI) 1,30 0.050 0.824 0.002 0.006 0.939 0.000 0.001 0.975 0.000 
(c)   Gen. Anxiety Disorder Scale-  
        7 (GAD7) w 

1,34 3.214 0.082 0.086 0.179 0.675 0.005 0.589 0.448 0.017 

(d)  Perceived Stress Scale (PSS) w 1,34 4.266 0.047* 0.111 0.149 0.702 0.004 0.020 0.890 0.001 

(e)  Geriatric Depression Scale 1,32 0.022 0.882 0.001 0.372 0.546 0.012 1.803 0.189 0.053 

(f)   PHQ-9 (Depression Scale) w 1,34 11.141 0.002* 0.247 0.016 0.901 0.000 0.071 0.791 0.002 

(g)  Apathy Scale (AS) 1,31 0.567 0.457 0.108 3.959 0.055 0.113 0.922 0.344 0.029 
(h)  PANAS-Negative Affect w 1,34 5.298 0.028* 0.135 0.017 0.897 0.000 1.554 0.221 0.044 
(i)   PANAS-Positive Affect w 1,34 5.477 0.025* 0.139 1.507 0.228 0.042 0.186 0.669 0.005 

Daily Living and Health           
(j)   Functional Activities Quest. 1,32 4.377 0.044* 0.120 0.350 0.558 0.011 0.013 0.909 0.000 

(k)  OARS IADL 1,31 0.952 0.337 0.030 0.295 0.591 0.009 0.193 0.664 0.006 
Short Form 36 (SF-36) Health Sur.           

(l) SF-36 Physical Composite 1,32 0.026 0.872 0.001 0.778 0.384 0.024 6.255 0.018* 0.164 
(m)  SF-36 Mental Composite 1,32 1.821 0.187 0.054 1.723 0.199 0.051 0.030 0.863 0.001 

(n)  Sleep-Related Impairment w 1,31 13.918 0.001* 0.310 0.302 0.586 0.010 0.007 0.932 0.000 

Mindfulness           
(o)  MAAS (Trait) 1,32 2.830 0.102 0.081 5.044 0.032* 0.136 0.006 0.937 0.000 
(p)  MAAS (State) w 1,34 11.562 0.002* 0.254 0.982 0.329 0.028 0.105 0.748 0.003 
(q)   FFMQ Total 1,32 10.579 0.003* 0.248 2.694 0.111 0.078 0.399 0.532 0.012 
(r)   CAMSr w 1,31 10.260 0.003* 0.249 0.014 0.908 0.000 1.632 0.211 0.050 
(s)   Mind Wandering Quest. 1,31 8.388 0.007* 0.213 2.382 0.133 0.071 0.616 0.439 0.019 

Models: Repeated Measures Analysis of Variance. Occasion: pre or post-test (within-subjects). Group: Mindfulness Training or Brain Health Control (between-
subjects). Occ*Group: Occasion by group interaction. Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-
significant finding, p<.08.  w =Designation for measures given weekly and also discussed in Aim 1 MLMs but here represent only differences between Week 1 

and Week 14. Effect sizes are partial eta squared (p
2). Num, den = numerator and denominator for degrees of freedom; these degrees of freedom apply to all 

main effects and interactions for a particular DV. Effect size conventions are 0.01 = small effect (red), 0.06 = medium effect (yellow), 0.14 = large effect (green). 
Abbreviations: STAI= State-Trait Anxiety Inventory (Spielberger et al., 1963), PHQ9 = Patient Health Questionnaire-9 (Kroenke & Spitzer, 2002), PANAS = 
Positive and Negative Affect Scale, Crawford & Henry, 2004), OARS IADL= Older Americans Resources and Service Program Instrumental Activities of Daily 
Living (Fillenbaum, 1988), SF-36= Short Form (36) Health Survey (Ware & Sherbourne, 1992), MAAS = Mindful Attention Awareness Scale, Five Facet 
Mindfulness Questionnaire (Christopher et al., 2012), CAMSr = Cognitive and Affective Mindfulness Scale-Revised (Feldman et al., 2007). 
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(c) Generalized Anxiety Disorder Scale-7
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(d) Perceived Stress Scale (PSS)

Figure 4-4 (a-s). Pre-test and post-test performance in each self-reported mood/emotion, health, well-being, and trait mindfulness DV, by 

intervention group. X-axes: Occasion; Y-axes: DV in T-score metric. Abbreviations: STAI= State-Trait Anxiety Inventory (Spielberger et al., 

1963), PANAS = Positive and Negative Affect Scale (Crawford & Henry, 2004), OARS IADL= Older Americans Resources and Service Program 

Instrumental Activities of Daily Living (Fillenbaum, 1988), SF-36= Short Form (36) Health Survey (Ware & Sherbourne, 1992). 
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(h) PANAS- Negative Affect
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(m) SF-36 Mental Health Composite
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(o) Mindful Attention Awareness Scale (Long)
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Table 4-5. Component matrix: Speed/Attention standardized loadings. 
 Factor 

Stroop Interference RT 0.858 
Stroop Switch Cost RT 0.801 

ANT Conflict RT 0.669 
UFOV Critical Minimum 0.654 

ANT Orienting RT 0.425 

Note. PCA-derived component loadings are standardized regression coefficients when measured 
indicators are regressed on hypothesized latent constructs. Abbreviations: ANT = Attention Network 
Task (Fan et al., 2005), Stroop = Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), UFOV = 
Useful Field of View (Ball & Owsley, 1993). 

 

Table 4-6. Component matrix: Negative Affect standardized loadings. 

 Factor 

PSS 0.893 

PANAS Negative Affect 0.885 

CAMSr -0.878 

GAD7 0.865 

PHQ9 0.840 
MAAS (State/Short) -0.765 

PANAS Positive Affect -0.713 

Note. PCA-derived component loadings are standardized regression coefficients when measured 

indicators are regressed on hypothesized latent constructs. 

Abbreviations: PSS = Perceived Stress Scale (Cohen et al., 1994), PANAS = Positive and Negative Affect 
Scale (Crawford & Henry, 2004), CAMSr = Cognitive and Affective Mindfulness Scale-Revised (Feldman et 
al., 2007), GAD7 = Generalized Anxiety Disorder-7 (Spitzer et al., 2006), PHQ9 = Patient Health 
Questionnaire-9 (Kroenke & Spitzer, 2002), MAAS= Mindfulness Attention Awareness Scale (Brown & 
Ryan, 2003).  



 
 

Table 4-7. Summary of models predicting variance in Speed/Attention. 

 Model 1 Model 2 Model 3 Model 4 

Fixed effects     
Initial status     

Intercept 50.91** 49.84** 35.32** 35.91** 
Negative Affect Level   0.29* 0.28* 

Negative Affect Change   0.42** 0.44** 
Negative Affect Variability   -0.12 -0.12 

Intervention group    0.98 
Rate of change     

Linear change  -0.48** -0.40*** -0.40** 
Quadratic changea  0.06** 0.06*** 0.06** 

Lin change by intervention grp    -0.09 
Random effects     
Level 1     

Within person  21.83** 15.09** 14.95** 14.96** 
Level 2     

In initial status  41.48** 41.24** 37.73** 36.63** 
In linear change  0.08* 0.04 0.04 

In quadratic change  0.00 0.00 0.00 
Fit statistics     

Deviance 2908.12 2786.55 2767.59 2764.15 
AIC 2914.12 2800.55 2787.58 2788.15 
BIC 2926.57 2829.62 2829.09 2837.96 

Eta-squared within -- 0.31 0.32 0.32 
Eta-squared between -- 0.01 0.09 0.12 

Eta-squared time slope --  0.50 0.50 
a interactions with quadratic change could not be estimated, as it had no reliable random 

variance; ** p < .001; * p < .05; AIC = Akaike Information Criterion; BIC = Bayesian 
Information Criterion; eta-squared, r-squared = variance explained; Model 1 = unconditional 
means (null) model; Model 2 = unconditional growth model; Model 3 = added Level 
(Intercept), Change (Slope), and Time-varying variability of Negative Affect; Model 4 = added 
Intervention Group and Linear Time*Intervention Group. All models estimated homogeneous 
variance and no covariance in repeated measures (“scaled identity”). Random effects were 
uncorrelated (“variance components”). 
 

 

 

 

 

 



 
 

 

 

Figure 4-5. Negative Affect (NA)-predicted trajectories of Speed/Attention over 14 weeks.  

Key: Low NA, falling: Those with below average Negative Affect (< 1SD below the mean) who became 

less negative in Negative Affect over time (improved affect). Low NA, rising: Those with below average 

Negative Affect (< 1SD below the mean) who became more negative in Negative affect (worse affect 

over time). High NA, falling: Those with above average Negative Affect (> 1SD above the mean) who 

became less negative in Negative Affect over time (improved affect). High NA, rising: Those with above 

average Negative Affect (> 1SD above the mean) who became more negative in Negative Affect (even 

worse affect over time). 

 

 

 

 

 

 

 

 



 
 

 

 

 
 

Figure 4-6.  Regression coefficients for the relationships between Training Group and Speed/Attention 

change slope. (a) Describes the total effect of Training Group on Speed/Attention change (c-path). (b) 

describes the direct effect of Training Group on 14-week change in Speed/Attention (c’ path), the direct 

effect of Training Group on the mediator (Negative Affect Change, a-path), and the effect of Negative 

Affect Change on 14-week change in Speed/Attention (b-path), the last of which was the only significant 

path. * = p<.01. Training Group = Mindfulness Training Group or Brain Health Control Group. Negative 

Affect Change and Speed / Attention change calculated from composite scores as described earlier in 

Aim 3.



 
 

 

 

Table 4-8. Exploratory analysis 1. Analysis of change in weekly attention measures (Week 1 vs. Week 14).   

Effect Occasion Group Occ*Group 

 num,den F p p
2 num,den F p p

2 num,den F p p
2 

Attention Pre-Post             

(a) ANT Alerting 1,32 10.999 0.002* 0.256 1,32 0.179 0.675 0.006 1,32 1.238 0.274 0.037 

(b) ANT Orienting 1,32 0.212 0.648 0.007 1,32 1.679 0.204 0.050 1,32 2.924 0.097 0.084 

(c) ANT Conflict 1,31 32.291 0.000** 0.510 1,31 5.841 0.022* 0.159 1,31 2.214 0.147 0.067 

(d) Go-No-Go 1,33 12.689 0.001* 0.278 1,33 1.629 0.211 0.047 1,33 2.245 0.144 0.064 

(e) Stroop Interference 1,33 5.566 0.024* 0.144 1,33 0.056 0.814 0.002 1,33 0.763 0.389 0.023 

(f) Stroop Switch Cost 1,33 10.752 0.003* 0.270 1,33 0.107 0.746 0.004 1,33 1.492 0.232 0.049 

(g) UFOV Min. Threshold 1,31 24.772 0.000** 0.444 1,31 0.024 0.877 0.001 1,31 0.000 0.983 0.000 

Models: Repeated Measures Analysis of Variance. Occasion: pre or post-test (within-subjects). Group: Mindfulness Training or Brain Health Control (between-subjects). 
Occ*Group: Occasion by group interaction. Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, 

p<.08. Num, den = numerator and denominator for degrees of freedom. Effect sizes are partial eta squared (p
2). Effect size conventions are 0.01 = small effect (red), 

0.06 = medium effect (yellow), 0.14 = large effect (green). Abbreviations: ANT = Attention Network Task (Fan et al., 2005), Stroop = Computerized Cued Stroop (Stroop, 
1935, Altmann et al., 1015), UFOV = Useful Field of View (Ball & Owsley, 1993). 
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Figure 4-7 (a-g). Exploratory analysis 1. Pre-test and to post-test performance in each attentional DV, by intervention group. X-

axes: Occasion; Y- axes: DV in T-score metric. Abbreviations: ANT = Attention Network Task (Fan et al., 2005), Stroop = 

Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), UFOV = Useful Field of View (Ball & Owsley, 1993). 



 
 

 

 

  



 
 

 

 

Table 4-9. Exploratory analysis 2. Results of two ways of analyzing change in weekly In-Class Breathing/Mind Wandering. Left column is Multi-

level modeling utilizing all 8 class occasions. Right column is Repeated Measures Analysis of Variance change utilizing just the first and last 

measurement (Week 4 and Week 11).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. MLM=Multi-level modeling. Repeated Measures ANOVA = Repeated Measures Analysis of Variance. Linear= Linear Occasion Effect. 

Quadratic = Quadratic Occasion Effect. Group = Mindfulness Training or Brain Health Control. Lin*Group: Linear occasion by group interaction. 

Quad*Group: Quadratic occasion by group interaction. Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, 

p<0.001. Italics: Non-significant finding, p<.08. Num, den = numerator and denominator for degrees of freedom. Effect sizes are partial eta 

squared (p
2) and were calculated by the formula (Feffect*dfeffect)/((Feffect*dfeffect)+dferror). Effect size conventions are 0.01 = small effect (red), 0.06 = 

medium effect (yellow), 0.14 = large effect (green).  

 

  
MLM Repeated Measures ANOVA 

Linear df (num, den) 1,31.069 1,34 
F 31.866 20.143 
p 0.000** 0.000** 

p
2 0.506 0.372 

Quadratic df (num, den) 1,38.286 
 

F 38.286 [Two 
p 0.100 Occasions 

p
2 0.069 Only] 

Group df (num, den) 1,39.576 1,34 
F 0.129 0.054 
p 0.722 0.818 

p
2 0.003 0.002 

Lin*Group df (num, den) 1,31.069 1,34 
F 15.046 5.745 
p 0.001* 0.022* 

p
2 0.326 0.145 

Quad*Group df (num, den) 1,38.286 
 

F 0.491 [Two 
P 0.488 Occasions 

p
2 0.013 Only] 



 
 

 
 
Figure 4-8. Exploratory analysis 2. Two ways of analyzing change in weekly In-Class Breathing/Mind Wandering. 
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Figure 4-9.  Exploratory analysis 2. Regression coefficients for the relationships between Training Group and Negative Affect change slope. (a) 
Describes the total effect of Training Group on Negative Affect Change (c-path). (b) describes the direct effect of Training Group on 14-week 
change in Negative Affect (c’ path), the direct effect of Training Group on the mediator (Breathing/Mind Wandering Change, a-path), and the 
effect of Breathing/Mind Wandering Change on 14-week change in Negative Affect (b-path). Training Group = Mindfulness Training Group or 
Brain Health Control Group. **= p<.01.  
 
 
  



 
 

 
 
 
 

 
 
 
Figure 4-10. Exploratory analysis 2.  Regression coefficients for the relationships between Training Group and Speed/Attention change slope. (a) 
Describes the total effect of Training Group on Speed/Attention Change (c-path). (b) describes the direct effect of Training Group on 14-week 
change in Speed/Attention (c’ path), the direct effect of Training Group on the mediator (Breathing/Mind Wandering Change, a-path), and the 
effect of Breathing/Mind Wandering Change on 14-week change in Speed/Attention (b-path). Training Group = Mindfulness Training Group or 
Brain Health Control Group. *=p<.05. **= p<.01.  
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

 

 

 

Table 4-10. Exploratory analysis 3: Dose-response.  Class attendance pattern for all Brain Health Control Group and Mindfulness Training Group 
participants (intervention classes held only on Occasions 4-11).  
 
 

   # Present at Specific Occasions    

Group 4 5 6 7 8 9 10 11 Total 

Brain Health Active 

Control 
18 19 20 19 19 16 16 14 141 

Mindfulness Training 18 19 19 17 18 15 14 16 136 

Total 36 38 39 36 37 31 30 30 277 

 
 
 
Table 4-11. Exploratory analysis 3: Dose-response. Total number of group classes attended by 40 participants from each of the two training 
groups. Total values reflect counts and Total % of sample present for that specific number of sessions.  

 

   Total # of Classes Attended    

Group 1 2 3 4 5 6 7 8 Total 

Brain Health Active 

Control 
0 0 0 0 1 3 9 7(35%) 20 

Mindfulness Training 0 0 0 2 2 1 7 8 (40%) 20 

Total N 0 0 0 2 3 4 16 15 40 

Total % of sample    (5%) (7.5%) (10%) (40%) (37.5%) (100%) 

 

 

 

 

 

 

 



 
 

 

 

 

 

Table 4-12. Exploratory analysis 3: Dose-response. Classes attended [Mean(SD)] and consistency N(%) of participants by group. Attendees with Perfect 

Attendance were present at all 8 intervention class sessions while attendees with Imperfect Attendance were absent for one or more intervention 

sessions.  

 

 
Total Sample (N=40) 

Mindfulness 

Training (n=20) 

Brain Health 

Control  (n=20) 
t or χ2 p value 

# Classes Attended 6.97(1.12) 6.85(1.35) 7.10(0.85) -0.70 0.488 

Attendance     0.11 0.744 

Perfect 15 (37.5%) 8 (40%) 7 (35%)   

Imperfect 25 (62.5%) 12 (60%) 13 (65%)   

 

Note. P values are based on group differences between Mindfulness and Brain Health Control based on T-test (two-tailed) for # of # Classes 

Attended, and Chi-Square test for Perfect vs. Imperfect Attendance. Abbreviations: t= t test statistic, χ2 = Pearson Chi-Square. 37.5% of all 

participants attended all 8 sessions, while 40% of Mindfulness Training and 35% of Brain Health Control Group participants attended all 8 

sessions. 

  



 
 

 

Table 4-13. Exploratory analysis 3. Dose-response. Mean(SD) or N(%) of demographic data of individuals with Perfect Attendance (present at all 

8 intervention group sessions) versus those with Imperfect Attendance (not present at all 8 intervention sessions). 

 

 Perfect Attendance (n=25) 
Imperfect Attendance 

(n=15) 
t or χ2 p value 

Age 74.96(5.63) 72.00(5.17) 1.66 0.105 

Education 16.00(1.73) 15.93(1.67) 1.12 0.905 

Sex   0.01 0.931 

     Male 8 (32.0%) 5 (33.3%)   

   Female 17 (68.0%) 10 (66.7%)   

Race (%)   2.67 0.446 

White 21 (84.0%) 15 (100.0%)   

    Af. Am 1 (4.0%) 0 (0.0%)   

    Asian 2 (8.0%) 0 (0.0%)   

    Multiracial 1 (4.0%) 0 (0.0%)   

MoCA 25.36(3.56) 27.13(2.45) -1.86 0.070 

GDS 1.36(1.19) 2.07(3.22) -0.82 0.425 

WTAR 40.52(7.74) 39.60(8.13) 0.36 0.723 

 

Note. P values are based on group differences between Mindfulness and Brain Health Active Control based on T-test (two-tailed) for age, 

education, MoCA, GDS, and WTAR, and Chi-Square test for Sex and Race. Abbreviations: t= t test statistic, χ2 = Pearson Chi-Square, Af. Am = 

African American, MoCA = Montreal Cognitive Assessment (Nasreddine et al., 2005), GDS = Geriatric Depression Scale (Yesavage, 1983), WTAR = 

Wechsler Test of Adult Reading (Holdnack, 2001). 

 

 

 

 

 

 



 
 

 

Table 4-14a. Exploratory analysis 3. Dose-response. Analysis of variance in Pre-Post Change Scores of attention and emotional outcome 
measures.  

  Training Group Attendance Training Group x Attendance 

Change Score (Post – Pre) in: num,den    F    p p
2 F p p

2 F p p
2 

ANT Alerting 3,30 2.011 0.166 0.063 2.670 0.113 0.082 0.942 0.339 0.030 

ANT Orienting 3,30 2.917 0.098 0.089 0.972 0.332 0.031 0.451 0.507 0.015 

ANT Conflict 3,29 1.754 0.196 0.057 0.836 0.368 0.028 0.352 0.557 0.012 

Go-No-Go 3,31 1.624 0.212 0.050 0.536 0.470 0.017 0.870 0.358 0.027 

Stroop Interference 3,31 0.257 0.616 0.008 9.790 0.004* 0.240 2.600 0.117 0.077 

Stroop Switch Cost 3,27 3.609 0.068 0.118 4.896 0.036* 0.153 2.993 0.095 0.100 

UFOV Min. Threshold 3,29 0.002 0.966 0.000 1.227 0.277 0.041 0.138 0.713 0.005 

MAAS (State) 3,32 0.144 0.707 0.004 0.157 0.694 0.005 0.035 0.853 0.001 

PSS 3,32 0.053 0.819 0.002 5.194 0.029* 0.140 0.789 0.381 0.024 

Sleep-Rel. Imp 3,29 0.013 0.910 0.000 0.016 0.900 0.001 0.026 0.873 0.001 

PHQ-9 3,32 0.105 0.749 0.003 3.296 0.079 0.093 0.672 0.418 0.021 

PANAS-Negative 3,32 1.173 0.287 0.035 3.229 0.082 0.092 0.016 0.901 0.000 

PANAS-Positive 3,32 0.091 0.765 0.003 0.882 0.355 0.027 1.896 0.178 0.056 

GAD-7 3,32 0.424 0.520 0.013 0.003 0.955 0.000 0.306 0.584 0.009 

CAMSr 3,29 1.192 0.284 0.039 0.216 0.645 0.007 1.802 0.190 0.058 

Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Group: Mindfulness Training Group or Brain Health Control Group. Attendance: Perfect 8/8; =Not Perfect, <8/8. Abbreviations: Num, den = 
numerator and denominator for degrees of freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. 
ANT = Attention Network Task (Fan et al., 2005), Stroop = Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), UFOV = Useful Field of 
View (Ball & Owsley, 1993), MAAS = Mindful Attention Awareness Scale (Short Version- modified, Brown & Ryan, 2003), PSS = Perceived Stress 
Scale (Cohen et al., 1994), Sleep Rel. Imp = Sleep-Related Impairment- Short Form 8a from the PROMIS Item Bank (Yu et al., 2011), PHQ9 = 
Patient Health Questionnaire-9 (Kroenke & Spitzer, 2002), PANAS Neg = Positive and Negative Affect Scale (Negative Subscale, Crawford & 
Henry, 2004), PANAS Pos = Positive and Negative Affect Scale (Positive Subscale, Crawford & Henry, 2004), GAD7 = Generalized Anxiety Disorder-
7 (Spitzer et al., 2006), CAMSr = Cognitive and Affective Mindfulness Scale-Revised (Feldman et al., 2007).  
 
 

 

 



 
 

 

Table 4-14b. Exploratory analysis 3. Dose-response.  Analysis of variance in Pre-Post Change Scores of neuropsychological and emotional 
outcome measures. 

  Training Group Attendance Training Group x Attendance 

Change Score (Post – Pre) in: num,den    F    p p
2 F p p

2 F p p
2 

CVLT1: Trial 1 Free Recall 3,33 3.665 0.064 0.100 1.338 0.256 0.039 0.087 0.770 0.003 

CVLT 6: Trials 1-6 Free Recall 3,33 1.498 0.230 0.043 0.329 0.570 0.010 0.216 0.645 0.006 

CVLT 7: List B Free Recall 3,33 0.303 0.586 0.009 0.930 0.342 0.027 0.915 0.346 0.027 

CVLT 10: Long Delay Free Recall 3,33 0.241 0.627 0.007 0.046 0.831 0.001 0.673 0.418 0.020 

Trail Making Test A 3,34 0.341 0.563 0.010 0.136 0.715 0.004 0.012 0.915 0.000 

Trail Making Test B 3,34 1.625 0.211 0.046 5.255 0.028* 0.134 0.598 0.444 0.017 

Digit Span Forward Total 3,34 3.052 0.090 0.082 0.386 0.539 0.011 0.174 0.679 0.005 

Digit Span Backward Total 3,34 0.222 0.641 0.006 3.012 0.092 0.081 0.259 0.614 0.008 

DKEFS Letter Fluency 3,34 0.210 0.649 0.006 0.174 0.679 0.005 0.287 0.596 0.008 

DKEFS Letter F/C (1st Letter) 3,34 0.136 0.715 0.004 0.129 0.721 0.004 0.340 0.564 0.010 

DKEFS Catg. Fluency (1st category) 3,34 1.238 0.274 0.035 1.264 0.269 0.036 1.473 0.233 0.042 

DKEFS Category Switching 3,34 1.161 0.289 0.033 0.222 0.641 0.006 2.894 0.098 0.078 

State Anxiety (STAI) 3,30 0.604 0.443 0.020 0.961 0.335 0.031 0.003 0.960 0.000 

Trait Anxiety (STAI) 3,28 0.073 0.789 0.003 1.358 0.254 0.046 0.343 0.563 0.012 

Geriatric Depression Scale 3,30 2.161 0.152 0.067 2.966 0.095 0.090 0.039 0.844 0.001 

Apathy Scale (AS) 3,29 1.223 0.278 0.040 0.025 0.876 0.001 1.195 0.283 0.040 

Functional Activities Quest. 3,30 0.005 0.945 0.000 0.400 0.532 0.013 0.757 0.391 0.025 

OARS IADL 3,29 0.078 0.782 0.003 0.029 0.867 0.001 1.264 0.270 0.042 

SF-36 Physical Composite 3,30 7.736 0.009* 0.205 6.225 0.018* 0.172 0.048 0.829 0.002 

SF-36 Mental Composite 3,30 5.206 0.030* 0.148 0.206 0.653 0.007 1.618 0.213 0.051 

MAAS (Long Form) 3,30 0.005 0.946 0.000 0.117 0.734 0.004 0.002 0.963 0.000 

FFMQ 3,30 0.294 0.591 0.010 0.089 0.067 0.003 0.194 0.663 0.006 

Mind Wandering Quest. 3,29 0.571 0.546 0.019 0.061 0.807 0.002 0.005 0.942 0.000 

Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Group: Mindfulness Training Group or Brain Health Control Group. Attendance: Perfect 8/8; =Not Perfect, <8/8. Abbreviations: Num, den = 

numerator and denominator for degrees of freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. 

CVLT= California Verbal Learning Test-II (Delis, Kramer, Kaplan, & Ober, 2000). D-KEFS  = Delis-Kaplan Executive Functioning System (Delis et al., 

2001), Letter F/C = First D-KEFS Verbal Fluency trial. 



 
 

 

Table 4-15. Exploratory analysis 4. Demographics. Multiple regressions for Pre-Post Change Scores of attentional and emotional outcome measures, 

with Training Group, Age, and Training Group x Age interaction. 

 
Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Training Group: Mindfulness Training Group or Brain Health Control Group. Abbreviations: Num, den = numerator and denominator for degrees of 
freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. ANT = Attention Network Task (Fan et al., 2005), 
Stroop = Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), UFOV = Useful Field of View (Ball & Owsley, 1993), MAAS = Mindful Attention 
Awareness Scale (Short Version- modified, Brown & Ryan, 2003), PSS = Perceived Stress Scale (Cohen et al., 1994), Sleep Rel. Imp = Sleep-Related 
Impairment- Short Form 8a from the PROMIS Item Bank (Yu et al., 2011), PHQ9 = Patient Health Questionnaire-9 (Kroenke & Spitzer, 2002), PANAS Neg 
= Positive and Negative Affect Scale (Negative Subscale, Crawford & Henry, 2004), PANAS Pos = Positive and Negative Affect Scale (Positive Subscale, 
Crawford & Henry, 2004), GAD7 = Generalized Anxiety Disorder-7 (Spitzer et al., 2006), CAMSr = Cognitive and Affective Mindfulness Scale-Revised 
(Feldman et al., 2007).  

 

 

 

 

 Model Summary Training Group Age Training Group x Age 

      R2         num     den          F                p     B               SE             p     B               SE             p     B               SE             p 

ANT Alerting 0.045 3 30 0.474 0.702 -2.524 2.270 0.275 0.240 0.486 0.626 0.041 0.486 0.933 
ANT Orienting 0.151 3 30 1.782 0.172 5.573 2.731 0.050* -0.245 0.585 0.679 0.877 0.585 0.144 
ANT Conflict 0.116 3 29 1.274 0.302 -1.611 1.734 0.360 -0.247 0.373 0.513 0.433 0.373 0.255 
Go-No-Go 0.065 3 31 0.714 0.551 2.411 1.683 0.162 -0.004 0.362 0.991 0.064 0.362 0.862 
Stroop Interference 0.047 3 31 0.509 0.679 -2.326 2.245 0.308 0.024 0.483 0.961 -0.430 0.483 0.380 
Stroop Switch Cost 0.067 3 27 0.645 0.593 1.946 2.018 0.344 0.157 0.442 0.724 -0.258 0.442 0.564 
UFOV Min. Threshold 0.044 3 29 0.447 0.722 -0.180 1.794 0.921 -0.303 0.385 0.437 -0.290 0.385 0.458 

MAAS (State) 0.254 3 32 3.637 0.023 0.621 1.337 0.645 -0.461 0.290 0.122 0.838 0.290 0.007* 
PSS 0.086 3 32 0.999 0.406 -0.767 1.419 0.593 0.434 0.308 0.168 -0.312 0.308 0.319 
Sleep-Rel. Imp 0.023 3 29 0.225 0.878 0.167 1.478 0.911 -0.240 0.311 0.446 -0.077 0.311 0.806 
PHQ-9 0.113 3 32 1.365 0.271 -0.059 1.152 0.959 0.499 0.250 0.054 -0.053 0.250 0.833 
PANAS-Negative 0.140 3 32 1.732 0.180 -2.237 1.311 0.098 0.289 0.284 0.318 -0.457 0.284 0.118 
PANAS-Positive 0.257 3 32 3.695 0.022 -0.097 1.124 0.932 -0.798 0.244 0.003* -0.079 0.244 0.748 
GAD-7 0.369 3 32 6.237 0.002 -2.327 1.238 0.069 0.936 0.268 0.001* -0.651 0.268 0.021* 
CAMSr 0.073 3 29 0.762 0.524 -1.519 1.606 0.352 -0.122 0.338 0.720 0.263 0.338 0.443 



 
 

 

Table 4-16. Exploratory analysis 4. Demographics. Multiple regressions for Pre-Post Change Scores of neuropsychological and emotional outcome 

measures, with Training Group, Age, and Training Group x Age interaction. 

Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Training Group: Mindfulness Training Group or Brain Health Control Group. Abbreviations: Num, den = numerator and denominator for degrees of 

freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. CVLT= California Verbal Learning Test-II (Delis, Kramer, 

Kaplan, & Ober, 2000). D-KEFS  = Delis-Kaplan Executive Functioning System (Delis et al., 2001), Letter F/C = First D-KEFS Verbal Fluency trial. 

 

 Model Summary Training Group Age Training Group x Age 

      R2         num     den          F                 p     B               SE             p     B               SE             p     B               SE             p 

CVLT1: Trial 1 Free Recall 0.108 3 33 1.338 0.279 3.319 1.661 0.054 -0.198 0.321 0.542 0.106 0.321 0.742 

CVLT 6: Trials 1-6 Free Recall 0.057 3 33 0.665 0.579 1.734 1.387 0.220 -0.140 0.268 0.606 -0.096 0.268 0.724 

CVLT 7: List B Free Recall 0.037 3 33 0.420 0.740 0.879 1.529 0.569 -0.187 0.295 0.531 0.297 0.295 0.322 

CVLT 10: Long Delay Free Recall 0.018 3 33 0.199 0.896 1.224 1.701 0.477 -0.130 0.328 0.696 0.001 0.328 0.998 

Trail Making Test A 0.031 3 34 0.360 0.782 1.014 1.288 0.437 -0.171 0.248 0.495 -0.042 0.248 0.867 

Trail Making Test B 0.141 3 34 1.859 0.155 3.492 1.785 0.059 -0.610 0.343 0.085 0.146 0.343 0.673 

Digit Span Forward Total 0.090 3 34 1.126 0.352 2.494 1.396 0.083 -0.030 0.268 0.913 -0.017 0.268 0.951 

Digit Span Backward Total 0.066 3 34 0.802 0.502 -0.273 1.294 0.834 -0.282 0.249 0.265 -0.122 0.249 0.626 

DKEFS Letter Fluency 0.077 3 34 0.951 0.427 -0.081 1.051 0.939 0.321 0.202 0.121 -0.190 0.202 0.353 

DKEFS Letter F/C (1st Letter) 0.083 3 34 1.030 0.391 -0.268 1.273 0.834 0.358 0.245 0.153 -0.341 0.245 0.173 

DKEFS Category Fluency 0.035 3 34 0.407 0.749 1.564 1.789 0.388 -0.041 0.344 0.906 -0.186 0.344 0.592 

DKEFS Catg. Fluency (1st categ) 0.084 3 34 1.040 0.387 3.085 1.815 0.098 -0.297 0.349 0.401 0.213 0.349 0.546 

DKEFS Category Switching 0.022 3 34 0.255 0.857 1.352 1.682 0.427 -0.161 0.323 0.621 0.123 0.323 0.707 

State Anxiety (STAI) 0.159 3 30 1.890 0.153 -1.348 1.609 0.409 -0.378 0.334 0.267 -0.606 0.334 0.080 

Trait Anxiety (STAI) 0.222 3 28 2.664 0.067 -1.232 1.388 0.382 0.636 0.292 0.038* -0.653 0.292 0.033* 

Geriatric Depression Scale 0.062 3 30 0.657 0.585 -1.437 1.061 0.186 0.113 0.221 0.613 0.005 0.221 0.982 

Apathy Scale (AS) 0.057 3 29 0.580 0.633 1.052 1.160 0.372 0.192 0.245 0.439 0.113 0.245 0.648 

Functional Activities Quest. 0.026 3 30 0.266 0.849 -0.182 1.018 0.860 0.187 0.218 0.397 0.042 0.218 0.848 

OARS IADL 0.042 3 29 0.424 0.737 -0.319 1.576 0.841 -0.263 0.335 0.438 0.232 0.335 0.495 

SF-36 Physical Composite 0.176 3 30 2.129 0.117 1.375 0.598 0.029* -0.006 0.124 0.963 -0.081 0.124 0.519 

SF-36 Mental Composite 0.159 3 30 1.891 0.152 2.756 1.234 0.033* -0.288 0.256 0.270 0.017 0.256 0.948 

MAAS (Long Form) 0.055 3 30 0.580 0.633 0.203 1.215 0.869 -0.014 0.260 0.959 0.343 0.260 0.198 

FFMQ 0.017 3 30 0.178 0.911 0.676 1.160 0.565 -0.070 0.248 0.781 -0.068 0.248 0.787 

Mind Wandering Quest. 0.024 3 29 0.241 0.867 -0.943 1.400 0.506 -0.105 0.296 0.725 0.042 0.296 0.889 



 
 

 

Table 4-17. Exploratory analysis 4. Demographics. Multiple regressions for Pre-Post Change Scores of attentional and emotional outcome measures, 

with Training Group, Education, and Training Group x Education interaction. 

 
Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Training Group: Mindfulness Training Group or Brain Health Control Group. Abbreviations: Num, den = numerator and denominator for degrees of 
freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. ANT = Attention Network Task (Fan et al., 2005), 
Stroop = Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), UFOV = Useful Field of View (Ball & Owsley, 1993), MAAS = Mindful Attention 
Awareness Scale (Short Version- modified, Brown & Ryan, 2003), PSS = Perceived Stress Scale (Cohen et al., 1994), Sleep Rel. Imp = Sleep-Related 
Impairment- Short Form 8a from the PROMIS Item Bank (Yu et al., 2011), PHQ9 = Patient Health Questionnaire-9 (Kroenke & Spitzer, 2002), PANAS Neg 
= Positive and Negative Affect Scale (Negative Subscale, Crawford & Henry, 2004), PANAS Pos = Positive and Negative Affect Scale (Positive Subscale, 
Crawford & Henry, 2004), GAD7 = Generalized Anxiety Disorder-7 (Spitzer et al., 2006), CAMSr = Cognitive and Affective Mindfulness Scale-Revised 
(Feldman et al., 2007).  

 

 

 
 

 

 
Model Summary Training Group Education 

Training Group x 

Education 

      R2         num    den           F                p     B               SE             p     B               SE             p     B               SE             p 

ANT Alerting 0.053 3 30 0.561 0.645 -2.459 2.173 0.267 -0.839 1.292 0.521 0.399 1.292 0.760 
ANT Orienting 0.256 3 30 3.450 0.029 4.137 2.457 0.103 -3.314 1.461 0.031* -1.833 1.461 0.219 
ANT Conflict 0.164 3 29 1.900 0.152 -1.990 1.590 0.221 1.819 0.991 0.077 -0.177 0.991 0.860 
Go-No-Go 0.108 3 31 1.247 0.309 2.164 1.584 0.182 -1.054 0.921 0.261 0.549 0.921 0.555 
Stroop Interference 0.118 3 31 1.388 0.265 -2.242 2.080 0.289 -1.445 1.209 0.241 -1.510 1.209 0.221 
Stroop Switch Cost 0.104 3 27 1.050 0.387 1.934 1.917 0.322 -1.488 1.163 0.212 0.445 1.163 0.705 
UFOV Min. Threshold 0.150 3 29 1.707 0.187 0.094 1.591 0.953 -0.426 0.991 0.670 -2.101 0.991 0.043* 

MAAS (State) 0.235 3 32 3.278 0.034 -0.249 1.321 0.851 0.219 0.778 0.780 2.372 0.778 0.005 
PSS 0.030 3 32 0.331 0.803 -0.049 1.426 0.973 0.817 0.840 0.338 -0.229 0.840 0.787 
Sleep-Rel. Imp 0.045 3 29 0.459 0.713 0.053 1.400 0.970 -0.600 0.818 0.469 -0.720 0.818 0.386 
PHQ-9 0.049 3 32 0.544 0.656 0.372 1.164 0.751 0.584 0.685 0.400 -0.689 0.685 0.323 
PANAS-Negative 0.075 3 32 0.866 0.469 -1.523 1.326 0.259 0.197 0.781 0.802 0.762 0.781 0.337 
PANAS-Positive 0.060 3 32 0.685 0.568 -0.707 1.234 0.571 -0.987 0.727 0.184 0.225 0.727 0.759 
GAD-7 0.027 3 32 0.299 0.826 -1.025 1.499 0.499 0.300 0.883 0.736 0.379 0.883 0.670 
CAMSr 0.187 3 29 2.227 0.106 -1.962 1.441 0.184 -0.209 0.842 0.806 1.859 0.842 0.035* 



 
 

 

Table 4-18. Exploratory analysis 4. Demographics. Multiple regressions for Pre-Post Change Scores of neuropsychological and emotional outcome 

measures, with Training Group, Education, and Training Group x Education interaction. 

Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Training Group: Mindfulness Training Group or Brain Health Control Group. Abbreviations: Num, den = numerator and denominator for degrees of 

freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. CVLT= California Verbal Learning Test-II (Delis, Kramer, 

Kaplan, & Ober, 2000). D-KEFS  = Delis-Kaplan Executive Functioning System (Delis et al., 2001), Letter F/C = First D-KEFS Verbal Fluency trial. 

 
Model Summary Training Group Education 

Training Group x 

Education 

      R2         num     den          F                p     B               SE             p     B               SE             p     B               SE             p 

CVLT1: Trial 1 Free Recall 0.167 3 33 2.209 0.106 2.757 1.565 0.087 -0.988 0.938 0.300 -1.067 0.938 0.264 
CVLT 6: Trials 1-6 Free Recall 0.130 3 33 1.638 0.199 1.288 1.300 0.329 -1.158 0.779 0.147 -0.700 0.779 0.375 

CVLT 7: List B Free Recall 0.011 3 33 0.123 0.946 0.649 1.511 0.670 0.394 0.905 0.667 -0.185 0.905 0.840 
CVLT 10: Long Delay Free Recall 0.032 3 33 0.363 0.780 0.924 1.647 0.579 -0.803 0.987 0.422 0.072 0.987 0.942 
Trail Making Test A 0.236 3 34 3.505 0.026 0.371 1.109 0.740 -1.524 0.670 0.029* -1.276 0.670 0.065 
Trail Making Test B 0.191 3 34 2.673 0.063 2.280 1.680 0.184 -2.212 1.014 0.036* 1.125 1.014 0.275 

Digit Span Forward Total 0.185 3 34 2.572 0.070 2.370 1.282 0.073 0.204 0.774 0.794 -1.542 0.774 0.054* 
Digit Span Backward Total 0.036 3 34 0.427 0.735 -0.736 1.275 0.567 -0.324 0.770 0.676 -0.674 0.770 0.387 
DKEFS Letter Fluency 0.188 3 34 2.627 0.066 0.732 0.956 0.449 1.290 0.577 0.032* 0.792 0.577 0.179 
DKEFS Letter F/C (1st Letter) 0.141 3 34 1.859 0.155 0.546 1.195 0.651 0.580 0.722 0.427 1.513 0.722 0.044* 

DKEFS Category Fluency 0.055 3 34 0.660 0.582 1.584 1.716 0.362 0.527 1.036 0.615 -1.027 1.036 0.329 
DKEFS Catg. Fluency (1st categ) 0.127 3 34 1.648 0.197 2.570 1.719 0.144 0.349 1.038 0.739 -1.650 1.038 0.121 

DKEFS Category Switching 0.072 3 34 0.873 0.465 0.952 1.589 0.553 -0.189 0.960 0.845 -1.354 0.960 0.167 

State Anxiety (STAI) 0.038 3 30 0.390 0.761 -1.073 1.711 0.536 0.738 0.987 0.461 0.074 0.987 0.941 
Trait Anxiety (STAI) 0.087 3 28 0.891 0.458 0.151 1.440 0.917 -0.242 0.891 0.788 1.446 0.891 0.116 
Geriatric Depression Scale 0.117 3 30 1.323 0.285 -1.308 1.025 0.212 -0.051 0.631 0.937 0.912 0.631 0.159 
Apathy Scale (AS) 0.035 3 29 0.353 0.787 1.133 1.155 0.334 0.189 0.658 0.776 0.196 0.658 0.768 
Functional Activities Quest. 0.058 3 30 0.617 0.609 -0.026 0.986 0.979 -0.098 0.570 0.865 0.772 0.570 0.185 
OARS IADL 0.116 3 29 1.268 0.304 -0.792 1.484 0.597 -1.387 0.877 0.124 0.969 0.877 0.278 
SF-36 Physical Composite 0.214 3 30 2.727 0.062 1.419 0.578 0.020 0.264 0.332 0.433 -0.406 0.332 0.231 
SF-36 Mental Composite 0.252 3 30 3.363 0.032 2.631 1.152 0.030 1.156 0.663 0.091 -1.079 0.663 0.114 
MAAS (Long Form) 0.011 3 30 0.116 0.950 0.003 1.225 0.998 0.383 0.707 0.592 0.111 0.707 0.876 
FFMQ 0.180 3 30 2.199 0.109 0.422 1.044 0.689 -0.349 0.603 0.568 -1.408 0.603 0.026* 

Mind Wandering Quest. 0.100 3 29 1.069 0.377 -0.804 1.324 0.549 0.381 0.755 0.618 1.104 0.755 0.154 



 
 

 
 

Table 4-19. Exploratory analysis 4. Demographics. Multiple regressions for Pre-Post Change Scores of attentional and emotional outcome measures, 

with Training Group, Health Comorbidities, and Training Group x Health Comorbidities interaction. 

 
Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Training Group: Mindfulness Training Group or Brain Health Control Group. Abbreviations: Num, den = numerator and denominator for degrees of 
freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. ANT = Attention Network Task (Fan et al., 2005), 
Stroop = Computerized Cued Stroop (Stroop, 1935; Altmann et al., 2015), UFOV = Useful Field of View (Ball & Owsley, 1993), MAAS = Mindful Attention 
Awareness Scale (Short Version- modified, Brown & Ryan, 2003), PSS = Perceived Stress Scale (Cohen et al., 1994), Sleep Rel. Imp = Sleep-Related 
Impairment- Short Form 8a from the PROMIS Item Bank (Yu et al., 2011), PHQ9 = Patient Health Questionnaire-9 (Kroenke & Spitzer, 2002), PANAS Neg 
= Positive and Negative Affect Scale (Negative Subscale, Crawford & Henry, 2004), PANAS Pos = Positive and Negative Affect Scale (Positive Subscale, 
Crawford & Henry, 2004), GAD7 = Generalized Anxiety Disorder-7 (Spitzer et al., 2006), CAMSr = Cognitive and Affective Mindfulness Scale-Revised 
(Feldman et al., 2007).  

 
 
 
 
 
 

 
Model Summary Training Group Health Comorbidities 

Training Group x  Health 

Comorbidities 

      R2         num     den          F                p     B               SE             p     B               SE             p     B               SE             p 

ANT Alerting 0.073 3 29 0.760 0.526 -2.595 2.224 0.253 -0.451 1.167 0.702 -1.197 1.167 0.314 
ANT Orienting 0.134 3 29 1.499 0.236 5.013 2.724 0.076 1.308 1.429 0.368 -0.365 1.429 0.800 
ANT Conflict 0.099 3 28 1.027 0.396 -2.739 1.692 0.117 -0.502 0.914 0.587 -0.552 0.914 0.551 
Go-No-Go 0.113 3 30 1.279 0.299 2.388 1.619 0.151 -0.205 0.859 0.813 -1.052 0.859 0.231 
Stroop Interference 0.103 3 30 1.152 0.344 -1.886 2.152 0.388 1.727 1.142 0.141 1.068 1.142 0.357 
Stroop Switch Cost 0.088 3 26 0.837 0.486 1.871 1.933 0.342 1.259 1.047 0.240 0.025 1.047 0.981 
UFOV Min. Threshold 0.110 3 28 1.159 0.343 0.304 1.617 0.852 1.530 0.875 0.091 0.739 0.875 0.406 

MAAS (State) 0.018 3 31 0.184 0.906 -0.547 1.535 0.724 -0.319 0.825 0.702 -0.514 0.825 0.538 
PSS 0.032 3 31 0.344 0.794 -0.054 1.448 0.971 -0.424 0.778 0.590 -0.752 0.778 0.341 
Sleep-Rel. Imp 0.044 3 28 0.429 0.733 -0.323 1.394 0.818 0.800 0.719 0.275 0.170 0.719 0.815 
PHQ-9 0.060 3 31 0.658 0.584 0.266 1.181 0.823 0.065 0.635 0.919 0.872 0.635 0.180 
PANAS-Negative 0.081 3 31 0.915 0.445 -1.610 1.356 0.244 0.334 0.729 0.650 0.793 0.729 0.285 
PANAS-Positive 0.065 3 31 0.721 0.547 -0.406 1.250 0.747 -0.879 0.672 0.201 -0.616 0.672 0.366 
GAD-7 0.020 3 31 0.208 0.890 -1.133 1.544 0.469 0.122 0.830 0.884 -0.191 0.830 0.819 
CAMSr 0.140 3 28 1.515 0.232 -1.847 1.526 0.236 -0.784 0.787 0.328 -1.315 0.787 0.106 



 
 

 

Table 4-20. Exploratory analysis 4. Demographics. Multiple regressions for Pre-Post Change Scores of neuropsychological and emotional outcome 

measures, with Training Group, Health Comorbidities, and Training Group x Health Comorbidities interaction. 

Note: Bold font with *= significant effect, p<0.05. Bold font with ** = significant effect, p<0.001. Italics: Non-significant finding, p<.08. 
Training Group: Mindfulness Training Group or Brain Health Control Group. Abbreviations: Num, den = numerator and denominator for degrees of 

freedom; these degrees of freedom apply to all main effects and interactions for a particular DV. CVLT= California Verbal Learning Test-II (Delis, Kramer, 

Kaplan, & Ober, 2000). D-KEFS  = Delis-Kaplan Executive Functioning System (Delis et al., 2001), Letter F/C = First D-KEFS Verbal Fluency trial. 

 
Model Summary Training Group Health Comorbidities 

Training Group x Health 

Comorbidities 

      R2         num     den          F                p     B               SE             p     B               SE             p     B               SE             p 

CVLT1: Trial 1 Free Recall 0.185 3 32 2.427 0.084 2.920 1.577 0.073 0.563 0.858 0.517 -1.357 0.858 0.124 
CVLT 6: Trials 1-6 Free Recall 0.093 3 32 1.096 0.365 1.582 1.356 0.252 0.749 0.738 0.318 -0.466 0.738 0.532 

CVLT 7: List B Free Recall 0.156 3 32 1.964 0.139 0.686 1.426 0.634 -1.849 0.776 0.023* -0.431 0.776 0.583 
CVLT 10: Long Delay Free Recall 0.148 3 32 1.859 0.156 1.172 1.574 0.462 1.874 0.856 0.036 0.091 0.856 0.916 
Trail Making Test A 0.147 3 33 1.902 0.148 0.862 1.193 0.475 1.467 0.658 0.033* 0.088 0.658 0.894 
Trail Making Test B 0.153 3 33 1.993 0.134 2.674 1.754 0.137 1.518 0.967 0.126 -0.601 0.967 0.539 

Digit Span Forward Total 0.121 3 33 1.516 0.229 2.504 1.358 0.074 0.790 0.749 0.299 0.188 0.749 0.804 
Digit Span Backward Total 0.018 3 33 0.204 0.893 -0.729 1.310 0.582 -0.206 0.722 0.777 -0.388 0.722 0.595 
DKEFS Letter Fluency 0.042 3 33 0.488 0.693 0.387 1.060 0.717 -0.582 0.585 0.327 -0.468 0.585 0.429 
DKEFS Letter F/C (1st Letter) 0.036 3 33 0.412 0.746 0.273 1.292 0.834 -0.317 0.713 0.659 -0.761 0.713 0.293 

DKEFS Category Fluency 0.040 3 33 0.458 0.713 1.595 1.765 0.373 0.188 0.973 0.848 0.748 0.973 0.448 
DKEFS Catg. Fluency (1st categ) 0.114 3 33 1.413 0.257 2.816 1.766 0.120 0.947 0.974 0.338 1.073 0.974 0.278 

DKEFS Category Switching 0.026 3 33 0.296 0.828 1.177 1.660 0.483 0.152 0.915 0.869 -0.475 0.915 0.607 

State Anxiety (STAI) 0.087 3 30 0.948 0.430 -1.269 1.638 0.445 -0.029 0.871 0.974 1.248 0.871 0.162 
Trait Anxiety (STAI) 0.003 3 28 0.032 0.992 0.063 1.491 0.967 -0.236 0.771 0.762 -0.083 0.771 0.916 
Geriatric Depression Scale 0.178 3 30 2.161 0.113 -1.461 0.973 0.143 -0.146 0.519 0.781 -1.101 0.519 0.042* 
Apathy Scale (AS) 0.242 3 29 3.089 0.043 1.070 1.014 0.300 -1.453 0.531 0.011* 0.062 0.531 0.908 
Functional Activities Quest. 0.028 3 30 0.286 0.835 -0.096 0.993 0.923 -0.374 0.527 0.484 0.206 0.527 0.699 
OARS IADL 0.038 3 29 0.384 0.766 -0.707 1.546 0.651 -0.793 0.812 0.336 -0.133 0.812 0.870 
SF-36 Physical Composite 0.262 3 30 3.550 0.026 1.453 0.552 0.013* -0.253 0.292 0.393 0.450 0.292 0.134 
SF-36 Mental Composite 0.336 3 30 5.070 0.006 2.614 1.071 0.021* -1.205 0.565 0.041* 0.947 0.565 0.104 
MAAS (Long Form) 0.033 3 30 0.342 0.795 -0.060 1.200 0.960 -0.356 0.637 0.581 0.430 0.637 0.505 
FFMQ 0.067 3 30 0.724 0.546 0.682 1.104 0.541 0.703 0.586 0.240 -0.153 0.586 0.796 

Mind Wandering Quest. 0.165 3 29 1.909 0.150 -1.084 1.264 0.398 1.192 0.662 0.082 -0.564 0.662 0.402 



 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-11 (a-j). Exploratory analysis 4. Group-by-demographic (age, education, health comorbidities) interactions.  Significant 

interactions plotted only. These interactions were terms in multiple regressions for Pre-Post Change Scores of attentional and 

emotional outcome measures. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

CHAPTER 5 
DISCUSSION 

 This chapter is organized into four sections. First, we summarize key findings 

regarding the study aims and supplemental analyses.  Second, we consider the 

conceptual implications of the findings, and connections to prior research. Third, we 

review the major study limitations. Fourth, we consider the broad conclusions and next 

steps suggested by the results of this study 

Key findings 

In general, the results of the intervention study were not as expected: relatively 

few cognitive or emotional outcomes showed an effect of the mindfulness intervention. 

Practice effects were fairly ubiquitous across cognitive outcomes, and many emotion 

outcomes showed evidence of improvement by the end of the study, but this did not 

differ by treatment group. There was no evidence that treatment fidelity (number of 

sessions attended) influenced study outcomes. There was evidence, based on 

subjective ratings, that control over mind wandering improved disproportionately in 

Mindfulness participants, and there was further evidence that Mindfulness training did 

have an indirect effect on Speed/Attention outcomes through mind wandering. There 

was some evidence that demographic factors, particularly age and education, did 

moderate response to training in some groups, but the pattern of demographic effects 

was not consistent across outcomes. The remainder of this first section summarizes 

these results in more detail. 

 

 



 

 
 

Confirmation of behavioral plasticity, practice effects, and the importance 

of activity in later life.  

 General improvement was found nearly globally across all attentional 

performance measures from the beginning to the end of this 14-week intervention study. 

This reaffirms countless research findings that practice in a task improves performance 

in that specific task (Hofland et al., 1981; Yang & Krampe, 2009). However, this does 

not necessarily mean that more and more practice will always produce better and better 

results. Indeed, in our MLM analyses of weekly assessments we observed quadratic 

effects of time in three out of seven of these performance measures. This represented 

an initial period of improvement followed by a leveling off into asymptote, suggesting 

that there were limits to the gains achievable in these measures with the types of 

training we offered.  

Participants across both groups also self-reported improvements in mindfulness, 

affect, depressive symptoms, stress and daily activity function over the course of the 

study. Given that both of our training groups involved an active component, results of 

cognitive and emotional improvement reaffirmed the idea that simply doing something in 

later life, whether it be an engaging activity (Stine-Morrow et al., 2008), cognitive 

strategy training (Rebok et al., 2014), lifestyle change (Voss et al., 2011), or even a 

placebo control, can yield positive benefit. In light of this, the important question for this 

investigation, as in any intervention study, was whether the active treatment condition 

yielded significantly larger gains than the active control. 

Limited evidence of a mindfulness treatment effect on cognitive and 

emotional functioning. 



 

 
 

 In this study, the answer to the question of whether Mindfulness Training could 

boost cognitive or emotional functioning more than the Brain Health Active Control was 

an unconvincing “rarely”. As far as weekly attentional measures, expected to show the 

greatest improvement of all cognitive tasks as proximal indicators of whether 

Mindfulness Training could harness attentional control, only one of seven measures 

(ANT Conflict Monitoring) displayed evidence of differential Mindfulness Training-related 

performance gain. Notably, this particular score represents the best-established 

measure of the executive attention network (Fan et al., 2005; Tang & Posner, 2009), 

and as described more below may reflect nascent changes in executive attention that, 

with further practice, may have eventually formed the foundation for broader 

mindfulness-induced sustained attentional focus. 

 Pre-post analyses suggested some slight, but non-significant, indication of 

improvement in traditional neuropsychological measures. Specifically, Mindfulness 

Training group participants improved differentially more (medium effect sizes) on the 

first immediate free recall trial of the CVLT-II and the Digit Span Forward test. There 

were essentially no differential Mindfulness Training-based improvements in mood, 

emotion, daily living, health, or mindfulness with the exception of the SF-36 Physical 

Health Composite (large effect size). Post-hoc examination of this composite, made up 

of the SF-36 scales of Physical Functioning, Physical Role Functioning, Bodily Pain, 

and General Health revealed that the effect was mostly driven by General Health items 

(e.g. the composite of items related to perception of sickness or healthiness). 

Speculatively, it may be that participant perceptions of health were boosted by their 



 

 
 

weekly commitment to participate in an intervention that they believed might improve 

their health and well being. 

Negative Affect and Speed/Attention show coupled level and rate of change 

but not time-to-time variation and did not differ by treatment. 

 Overall, the existence of significant relationships between both the level and rate 

of change in Negative Affect and Speed/Attention composites supported the idea that 

14-week change in emotion and performance-based attention were in some way 

coupled, or linked, with one another. Individuals with higher average Negative Affect 

also displayed poorer average Seep/Attention performance. More importantly, 

individuals who experienced greater 14-week rates of improvement in Negative Affect 

were also the individuals who experienced greater rates of improvement in 

Speed/Attention. These coupling results affirm the original theoretical predictions of this 

study, which were that mood and speed/attention were linked, and improvements in one 

would be associated with improvements in the other for any given individual. 

Unfortunately, the current study did not support the idea that this improvement was 

disproportionately larger in Mindfulness participants.  

Mind wandering responded to treatment  

In post hoc exploratory analyses, we found that Mindfulness Training Group 

participants reported becoming better able to control their mind wandering (more than 

Brain Health controls), and thus had improved their control of internally-directed 

attention and focus. Though largely reliant on subjective estimates of focus at a given 

moment, these self reports represented our most proximal indicator of the hypothesized 

process by which Mindfulness instruction might affect cognition and emotion, and thus 



 

 
 

can be interpreted as positive evidence that the Mindfulness training did what it was 

supposed to. What our previous analyses suggest, however, was that this control over 

mind wandering was not sufficient to transfer to many other study outcomes. The mind 

wandering instrument was informed by experience sampling methodology, represented 

the state of the science for measuring focused attention vs. mind wandering in vivo 

during mindfulness practice. 

It is important to note that the Brain Health group also completed these weekly 

experience sampling mind wandering assessments, in the absence of training and 

practice to improve their focused attention (e.g. how to disengage from competing 

stimuli). At the level of mind wandering control, the results of the study suggest that just 

engaging in the experience sampling exercise was not sufficient to produce large 

perceived mind wandering benefits for the control group; this lends some support to the 

idea that this perceived mind wandering benefit is not just a placebo-based perception 

common to both groups. 

However, other measures of mindfulness did suggest that the Brain Health 

Group perceived benefits comparable to those of the treatment group. Both groups 

reported subjective improvements in trait and state mindfulness (FFMQ, CAMSr), and 

also reported reduced levels of trait mind wandering (on the longer form Mind 

Wandering Questionnaire). Given subsequent findings that suggested that changes in 

our in vivo experience-sampling based measure were related to changes in 

Speed/Attention, particularly in Mindfulness trained participants, we infer that this in vivo 

measure was able to capture a veridical effect of treatment on focused attention that 

went beyond the global impressions captured by state and trait self-report measures.  



 

 
 

Reduced mind wandering was related to cognitive (but not affective 

improvements). 

Pooling our pre-post and mediation analyses, we found that (1) both groups 

reported reductions in mind wandering, but (2) this reduction was greater in 

Mindfulness-trained participants. Since (3) changes in mind wandering were related to 

changes in Speed/Attention (people who reported greater improvements in mind 

wandering also showed larger Speed/Attention improvements), (4) Mindfulness training 

was found to have a significant indirect effect on Speed/Attention, carried through mind 

wandering. This raises the interesting possibility that, while Mindfulness Training did not 

disproportionately improved Speed/Attention for all participants randomized to that 

condition, when participants in that group experienced larger-than-average subjective 

mind wandering improvements, they also experienced larger Speed/Attention 

improvements. Taken together, these results suggest that if future Mindfulness training 

interventions could achieve larger/stronger effects on mind wandering (internal control 

of attention), larger transfer to attentional outcomes might be expected. The question, 

considered below, is how we might increase these treatment effects in future research.  

Limited evidence of dose-response relationships 

 Individuals with perfect class attendance did show larger practice improvements 

in both performance indicators of the Cued Stroop (interference and switching cost) and 

evinced greater pre-post improvement in perceived stress, perceptions of physical 

functioning (SF-36 Physical Composite), and in one measure of executive functioning 

(Trail Making Test B), when compared to those with imperfect attendance. Since these 

effects did not differ by training group, there is no suggestion that those who showed 



 

 
 

greater adherence to the Mindfulness training protocol (as measured by attendance) 

showed larger treatment effects. Instead, attendance effects seem to suggest that 

participation in more training sessions predicted larger practice effects, and this was 

true for both groups. For example, those completing Stroop eight times evinced larger 

overall improvement in Stroop than those who practiced seven or fewer times.  

Demographic factors may have played some role in improvement, but 

effects were non-systematic and varied by outcome and group.  

Various influences of age and education, and their interactions with Training 

Group, on change in outcomes suggest that these factors should be more 

systematically examined in more adequately powered research. Future studies could 

recruit broader – even stratified (e.g., intentionally sample an equal number of 

participants in different age groups) – samples by age or education, in order to more 

systematically investigate intervention effectiveness by group. There was little evidence 

that health comorbidities mattered in this study, likely due to our relatively healthy and 

homogeneous sample.  

Confirmation that 8-week Mindfulness Training is a feasible and acceptable 

program for cognitively normal older adult populations.  

Over 75% of Mindfulness Training participants attended at least 7 out of 8 

sessions, with 40% of the sample achieving perfect attendance (8/8 sessions). This is 

commensurate with rates of attendance in the Brain Health Active Control, and only one 

of 20 Mindfulness Training participants dropped out (low dropout rate).  Anecdotally, 

participants commented on the enjoyability of the program and seemed to find it 



 

 
 

worthwhile. No participant reported extreme difficulty practicing or engaging in any of 

the activities of the program. 

 

Conceptual considerations 

 Consistency with prior research 

Training-related changes observed in ANT Conflict Monitoring, Breathing/Mind 

Wandering, CVLT-II Immediate Recall, and Digit Span Forward were consistent with 

prior studies (e.g. Jha et al., 2007; Tang et al., 2009, 2015; Hunsinger et al., 2013; 

Lenze et al., 2014; Wetherell et al., 2015). However, most of the pre-post measures 

included in this study had shown mindfulness training effects in prior work (discussed in 

greater detail below), meaning that the effects of this study were narrower and smaller 

than many other studies. This narrowness is not just a power issue, because effect 

sizes for most of these other outcomes tended to be small or less than small. As 

considered below, it may be that the high-functioning, homogeneous nature of our 

sample attenuated effect sizes.  

 Turning first to weekly attention measures, the ANT is the most consistently used 

measure of attentional control in mindfulness research. Our results are consistent with 

others’ (i.e. Jha et al., 2007; Tang et al., 2009, 2015; Hunsinger et al., 2013) that 

suggest that change in Conflict Monitoring is the most robust and earliest indicator of 

mindfulness-induced attention network change. Specifically, changes in Conflict 

Monitoring represent a strengthening of the executive control network, responsible for 

detecting and resolving conflict among competing mental processes. It is believed that 

early mindfulness-induced improvements in executive control lay the groundwork 

necessary for later improvements in the alerting network and its corollary: the sustained 



 

 
 

attentional state (Tang & Posner, 2009). This is a state characteristically easily achieved 

for long periods of time in long-term meditators. Thus, it is unsurprising that after only 8 

weeks our participants would show specific improvements in Conflict Monitoring but not 

yet in Orienting or Alerting.  

Regarding all other non-ANT weekly computerized measures that did not show 

evidence of training-related change, it is difficult to draw comparisons from past studies 

that have used different training paradigms, have used different formats of tasks (i.e. 

paper- and-pencil for Stroop), or have only been cross-sectional. At best, taken 

together, results have been mixed with regard to how greater mindfulness or stronger 

mindfulness training effects relate to response inhibition, interference, and selective and 

divided attention (see: Prakash et al., 2015;Wenk-Sormaz et al., 2005; Anderson et al., 

2007; Lykins et al., 2012).  

 Mind wandering and the conceptual model 

The conceptual model that guided this study (Figure 2-1 in the Literature Review) 

suggests that those who accomplish better conflict monitoring will achieve better control 

over mind wandering. Correspondingly, it is encouraging that our Breathing/Mind 

Wandering task showed larger improvements in mindfulness-trained participants, and 

that these improvements were associated with larger improvements in Speed/Attention. 

We take these findings as preliminary support, in older adults, that improved abilities to 

mindfully focus on the breath will produce larger improvements in Speed/Attention. The 

important next step for this research is to strengthen treatment effects such that more 

participants experience larger mind wandering improvements, so that transfer to 



 

 
 

downstream cognitive outcomes will be larger and more consistently experienced by 

more members of the training group. 

 

Attenuated treatment effects  

It seems clear that the lack of treatment effects in these outcome variables in the 

current study was not just a consequence of low statistical power. As noted above, 

group-by-time interaction effect sizes never rose above small to medium and non-

significant. It should also be noted that we maximized study power by using full 

information maximum likelihood estimation in our MLM analyses, meaning that all 

available data were used, and there was no listwise deletion.  

One potential insight into our smaller treatment effects was observed in many of 

our weekly performance measures. For those measures in which quadratic effects of 

time were observed, the resulting 14-week performance curves suggest that many 

participants improved for some time, and then plateaued. Speculatively, this could have 

been because the participants, already an advantaged sample, were performing 

relatively well at study outset, and thus had little  room to improve. Moreover, it seems 

likely that the current fixed-dosage group-based Mindfulness Training treatment did not 

go far enough for better participants. In other domains, adaptive and customized 

training is designed to push each participant to a more challenging level once a local 

performance asymptote is achieved. In our study, no such customized or tailored 

adaptation was possible in the group context.  

Other cognitive treatment effects 



 

 
 

Regarding neuropsychological tests of memory and attention that showed 

medium-sized and non-significant pre-post effects (CVLT-II and Digit Span Forward 

Test), both of these require short and intense bursts of focused attention in order to 

encode a sequential list of stimuli to then immediately repeat back. The most 

parsimonious interpretation is that Mindfulness-trained participants were better able to 

accomplish focused, self-regulated attention during encoding (i.e., when asked to listen 

and remember a list). A possible clinical application of this finding might be that 

mindfulness instruction would work well for participants with encoding deficits due to 

attentional lapses. The CVLT-II was chosen over other less difficult memory tasks 

because of an anticipated highly advantaged sample, and also because two other 

studies (e.g. Lenze et al., 2014, Wetherell et al., 2015) had shown evidence of 

immediate recall improvement in older adults. Prior studies reported larger treatment 

effect sizes, but this was probably because participants in the earlier studies were 

selected for subjective neurocognitive difficulty and stress disorders (e.g. anxiety or 

depression), unlike the current study’s wider inclusion criteria.  

Understanding lack of frontal-executive effects 

Interestingly, despite apparent training effects for Digit Span Forward, Digit Span 

Backward did not show such effects. Digit Span Backward is clearly a more challenging 

task, with performance mostly reflective of individual differences in working memory. 

Unlike Digit Span Forward, heightened attention at time of encoding is not sufficient to 

do well on Digit Span Backward, since most of the processing occurs after encoding 

(when digits need to be reverse-ordered before recall). The absence of effects on Digit 

Span Backward are consistent with our general lack of effects in frontal-executive-



 

 
 

mediated tasks. Other studies that have reported positive treatment effects on frontal 

tasks, however, did not have an active control group (see Chambers et al., 2008; 

Zeidan et al., 2010, Zeidan et al., 2010), raising the possibility that those earlier studies 

mis-attributed treatment effects to what were actually the more ubiquitous practice 

effects that we observed in the current study. Moreover, it is important that the lack of 

executive functioning benefits following mindfulness training has been reported before. 

One of the only other mindfulness training studies for older adults with an active control 

group (Mallya & Fiocco, 2016) also reported null findings in memory and executive 

functioning. Those authors attributed, as we in part do here, the lack of treatment effects 

to ceiling effects in a healthy and self-selected older population.  

Lack of emotion treatment benefits versus cognition-emotion coupling 

Baseline advantages in emotional health may have also been responsible for the 

lack of treatment effects in any emotion variables. As suggested by Berk and colleagues 

(2016) and Mallya & Fiocco (2015) it may be the case that the differential beneficial 

effects of mindfulness can only take place in those with higher levels of distress. The 

large body of research suggesting that mindfulness is an effective treatment for a 

variety of psychological problems, particularly depression, anxiety, and stress-related 

problems (see Hoffmann et al., 2010, Khoury et al., 2013) is convincing, but may just 

not be relevant to our relatively healthy participants. It does seem clear that, as with 

cognition, participation in either of our groups was associated with emotional 

improvement and supports the idea that engagement in activity supports emotional 

health in later life. 



 

 
 

Although the expected Mindfulness treatment effects on emotion outcomes were 

not observed, the broader benefits of engagement (here, either Mindfulness or Brain 

Health) yielded interesting and expected evidence of reciprocal cognitive/emotional 

benefit. We saw evidence that level of Negative Affect and Speed/Attention were 

associated (i.e., individuals with more Negative Affect showed poorer average 

Speed/Attention), as was rate of change (i.e., individuals who showed the greatest 

reduction in Negative Affect also showed the greatest improvement in Speed/Attention). 

This is somewhat consistent with our original hypothesis, which was was that we would 

see 14-week coupled change in attentional and emotional outcomes. It differs from 

expectation, though, insofar as we hypothesized that this coupling would be due to 

Mindfulness Training, or at least differentially stronger in the treatment group.  

Ultimately, what the current study results suggest is that either engagement 

intervention (Mindfulness, Brain Health) yielded general improvements in Emotion and 

Cognition, and to the extent that someone experience improvements in one of these 

domains, they were more likely to experience concurrent improvements in the other. 

Perhaps all participants in both groups perceived, accurately, that they were improving 

cognitively over the course of the study, and that translated to less negative affect. This 

is plausible especially because this is a group of older individuals who signed up for an 

intervention study that focused on the potential for cognitive improvement. Alternatively, 

while participants, almost universally, did not show clinically meaningful levels of 

distress, perhaps the widespread benefits experienced by both groups in mood 

improvement, anxiety reduction, increased perceived mindfulness translated to more 

relaxed and motivated mental states, which in turn were facilitative of greater cognitive 



 

 
 

effort. Future research must aim at discovering lead/lag relationships (i.e., did emotional 

improvements lead to subsequent cognitive improvements, or vice versa). Exploratory 

analyses (not reported here) examined cross-lagged relationships in the current sample, 

but we did not find evidence in support of either direction of influence. 

Neuroscience perspective on study findings 

While the present study included no neuroimaging data, it is worth considering 

this study’s results through the lens of mindfulness- induced, brain-mediated change. 

Previous work, for example, has identified the anterior cingulate cortex (ACC; Holzel et 

al., 2011; Hasenkamp et al., 2012) as the main region that underpins conflict 

monitoring. It is interesting to speculate whether, had we been able to use functional 

imaging while our participants while performing either the Breathing/Mind Wandering 

exercise or the ANT, we would have seen increased treatment-related activation of the 

ACC while participants processed and resolved distracting information.  

The absence of treatment effects on emotion-related variables in the current 

study does not support one hypothesized route of mindfulness change via reduced 

emotional reactivity to negative reactivity and fear extinction. Thus, we would likely not 

have seen any of the structural changes in the amygdala reported by Holzel and 

colleagues (2010) and Taylor and colleagues (2011). Correspondingly, we would likely 

also not have seen expected evidence of improved top-down emotion regulation via 

functional connectivity changes among the default mode network, the prefrontal cortex, 

the anterior cingulate, and the amygdala. 

 

 



 

 
 

Positive study design features and limitations 

 Before considering some of the limitations of the current study, it is important to first 

consider the ways in which the current study attempted to respond to previous 

limitations of extant research. This study addressed several concerns raised in general 

and mindfulness intervention research (see Simons et al., 2016; Van Dam et al., 2018). 

For example, we included an adequate sample size and pre-registered at clinical 

trials.gov. We designed and implemented a true active control condition, and every 

effort was made to keep non-specific factors equivalent between groups. These 

included length of session, participant interaction with each other and with study staff, 

and other factors such as time of day. Furthermore, the dissertation candidate recruited 

a team of research assistants to conduct all pre-post testing so as to not contaminate 

the testing conditions. Unfortunately, one common criticism of intervention studies that 

we could not accommodate, given the scope of this dissertation, is a lack of long-term 

follow-up. Ideally, we would have held at least a 3- or 6- month follow-up visit to better 

understand any longer-term durability of training. 

Multiple outcomes 

It must be acknowledged that with a high number of outcome measures in this 

study and a small number of participants, we cannot rule out the possibility that the 

relatively few significant Mindfulness Training-related (i.e., Occasion by Group 

interactions) cognitive effects we did observe represented Type I error. (We attempted 

to minimize this risk by focusing on effect sizes which were medium-to-strong in 

outcomes that yielded significant findings). At present, focusing particularly on effect 

sizes, we believe the current study has provided preliminary evidence on potential 



 

 
 

targets of Mindfulness instruction that are likely to show strongest effects of treatment in 

future studies.  

Active control group as a (too) rich, social experience? 

In many cases, similar improvements were observed in both treatment arms in 

this study. Our control intervention, Brain Health Active Control, was a very rich and 

engaging experience. As part of our experience sampling measurement, participants 

received weekly exposure to the Breathing/Mind Wandering exercise. Speculatively, 

one wonders if this constituted untrained practice (for some participants) sufficient to 

produce some improvements in mind wandering control. Anecdotally, as observed by 

the study investigator, in each replicate of this study, the Brain Health group tended to 

be more social and positively engaged with each other, perhaps due to the nature of 

discussion and sharing of personal information. The Mindfulness Training group also 

tended to be social, but topics of discussion were more constrained to sharing tips and 

tricks about the experience of meditating, and more time was spent on the individual 

practice of mindfulness versus common learning and discussion. Thus, if any emotional 

benefits of mindfulness were obtained through Mindfulness Training they may have 

been differentially “washed away” by parallel emotional improvement (via another, more 

social or engagement mechanism) in the Brain Health Control Group.  

 

Lack of instructor certification in mindfulness instruction 

One concern expressed by external reviewers of the funding application that 

supported this work was the lack of instructor certification in mindfulness teaching. 

Unfortunately, certification was not feasible given the resources and timeline of this 



 

 
 

study and the intensive requirements of certification. Official MBSR Teacher 

Certification, for example, requires six courses at the University of Massachusetts 

Medical School at a 2018 cost of $8,965 which include two academic courses, multiple 

silent retreats, an intensive teaching practicum, and extensive on-site individual and 

group supervision by certified MBSE experts (see “MBSR Teacher Education and 

Certification,” 2018). The process of official certification would have likely conferred 

greater benefits of experience for the teacher and ensured competency benchmarks 

within the following Teaching Assessment Criteria (Crane et al., 2013): relational skills, 

ability to pace and organize sessions, embodiment of mindfulness, guiding mindfulness 

principles, ability to convey course themes though interactive inquiry and didactic 

teaching, and ability to hold the group learning environment.  

A further limitation may have been modifications to the Stahl and Goldstein 

(2010) protocol that were made both for the comfort of older adult participants and to for 

the narrower specific aims of the project. These included the omission of yoga practice, 

omission of the traditional full-day retreat, and a greater emphasis on focused attention 

versus open monitoring practices. It is possible that these treatment modifications also 

impoverished or reduced the “active ingredient” of successful mindfulness treatment 

reported in other studies.  

Despite these certification and protocol concerns, it is important to underscore 

the attempts that were made to mitigate them. First, one mindfulness instructor was 

used in all sessions, to ensure consistency and quality control.  Second the mindfulness 

instructor had extensive clinical therapeutic experience, and specific experience with 

mindfulness instruction. These experiences were gathered in her roles as a teaching 



 

 
 

assistant for a certified mindfulness instructor, as a student in an academic course “The 

Mindful Therapist,” and as a therapist-in-training implementing MBSR-based practices 

for five patients at the University of Florida Psychology Clinic). Third, the mindfulness 

treatment protocol, informed by published protocols (Stahl & Goldstein, 2010) was 

manualized, strictly adhered to across all replicates, and was reviewed and approved by 

a certified mindfulness instructor (Nancy Lasseter, Ed.S., LMHC) through multiple 

rounds of consultation.   

Failure to measure participant expectations 

Another major limitation to this study was the failure to measure our participants’ 

pre-post expectations of improvement. Boot and colleagues (2013) have argued that 

causal inference in behavioral intervention studies is only possible when the active 

control and treatment groups have the same expectations of improvement. Thus, 

participant faith, or lack of faith, in an intervention has the potential to explain significant 

variance in improvement. In other words, if control participants do not believe in a 

treatment, they may either evince less motivated, effortful participation, or they may 

display signs of resentful demoralization. In the current study, it would have been 

important to know whether part of the self-reported mood improvements reported by 

both groups emerged from common beliefs about treatment benefits. Unfortunately, at 

the time that we became aware of the importance of measuring expectancies, data 

collection was well under way and we were thus concerned about failing to measure 

expectancies in all participants. 

Participant missing sessions and adherence 



 

 
 

One major challenge to navigate was participant adherence. Up to 25% of the 

sample missed each weekly session, despite procedures in place for reminders and 

makeup sessions. The presence of holidays and one hurricane further complicated 

scheduling and attendance difficulties. One way to mitigate this loss might have been to 

video record and distribute session content for non-attenders, and/or determining an 

alternative (i.e. web-based) platform for intervention participation and data collection. 

Arguably, from an intent-to-treat/Phase III clinical trial perspective, the reality of all 

behavioral interventions is that they include non-adherence and non-compliance. In that 

sense, this study served as a real-world test of the feasibility of delivering an eight-week 

mindfulness intervention (and a fourteen-week data collection), and as such, 

establishes the ‘best case’ scenario for delivering such an intervention in the real world. 

On the other hand, as a small-N pilot study, the resulting missing data unquestionably 

reduced the current study’s power and precision. While our dose-response analyses 

and evidence of participant asymptotes (i.e., quadratic time effect) suggested that 

maybe not all eight intervention sessions were needed, the absence of data from up to 

25% of participants at many occasions means that the study’s sensitivity to small effects 

was nonetheless compromised.  

Positively selected sample 

As mentioned throughout this discussion, the sample was fairly positively-

selected and participants as a group were highly educated, cognitively above average, 

engaged in community activities and volunteerism, and independent in daily living 

activities. By comparison, we examined the US Census 2010 (US Census Bureau, 2018 

a,b,c,d,e) in age, education and race distributions for the population of adults aged 65 



 

 
 

and older in the country, in Alachua County Florida (i.e., the catchment area for this 

study).  Table 5-1 shows the characteristics of elders in each of the three groups. 

In general, with regard to these county comparisons, results show that our 

sample is older (more than half the sample is over 75 years of age, while less than have 

the over-65 county population is over 75), more educated (100% with some training 

after high school, compared to only 65% of the county over-65 population), and more 

white (90% study, compared to 82.4% county over 65).  Arguably, this means that our 

sample shows the greatest advantage, relative to the county, in education. With regard 

to race, the lack of diversity in the sample is only slightly less than that of the larger 

county. With regard to age, our sample is actually less advantaged than the county as a 

whole. 

This latter point reflects the fact that Alachua County, itself, differs substantially 

from national distributions of age, education, and race. While Alachua County is fairly 

similar to the rest of the US in age distribution over 65 and the percentage of white 

residents, Alachua County likely under-represents Hispanic whites relative to the larger 

US. Where Alachua County shows relative advantages to the rest of the US is in 

educational attainment.  Thus, it is in education where our sample shows the greatest 

selectivity: it is a positively selected subset of a positively selected county.  

Overall, high baseline level of function may have limited our ability to detect 

treatment effects in both cognitive and emotional domains, in that ceiling effects could 

have left little opportunity for improvement. In future work, additional steps should be 

taken to increase socioeconomic and racial diversity, for example by targeting lower 

socioeconomic zip codes for mailings, recruiting at community churches, and extending 



 

 
 

the hours of data collection to accommodate a broader range of non-retirement 

schedules. Ultimately, the homogeneity of the current study reflects resource 

constraints.  The time and cost-per-participant to recruit more diverse samples is 

substantially greater than a brief NRSA dissertation study could effectively accomplish.  

 

Future Directions 

The results of the current study suggest several potentially fruitful future 

directions for followup work.  

Better management of individual performance plateaus 

As noted above, the achievement of individual performance asymptotes suggests 

that many participants stopped improving, cognitively and emotionally, before the 

intervention was completed. One way to use the present data set would be in the 

identification and prediction of individual performance plateaus. We could investigate 

the characteristics of individuals who reached attentional task plateaus, or who reached 

an earlier versus later plateau, and use that information to inform future intervention 

designs.  

That said, performance asymptotes are a common problem in intervention 

studies, and is best responded to via individually tailored, customized interventions.  

One possible options might be, for example, to increase the level of challenge in 

focused attention training when gains stop occurring (e.g., increase ambient distraction, 

increase periods of stimulation-free environment where the mind is more apt to wander). 

Another customization option might be to alter the focus of training based on the 

presenting concerns of the participant. If a participant were to arrive with greater 

baseline endorsement of emotional distress, for example, earlier sessions might 



 

 
 

emphasize practices like non-judgmental open monitoring of thoughts, emotions, and 

body sensations or loving-kindness meditation (see Figure 2-1 in the Literature Review).  

In general, the current study findings would seem to argue that mindfulness 

treatment effects need to be strengthened. While tailoring and customization may be a 

route to accomplishing this, it would be very difficult to achieve in the current small 

group setting.  While small group interventions are common in mindfulness (Morone et 

al., 2009; O’Connor et al., 2014), and have been identified as promoting larger memory 

training benefits than individual training (Lenze et al., 2014; Wetherell et al., 2015), it is 

intriguing to consider whether computer-assisted individual interventions might yield 

stronger effects. Many websites, applications and programs (as well as books and 

videos) exist to support self-guided mindfulness practice. A question would be whether 

these could be developed to more adaptively respond to an individual’s level of skill. If 

small group engagement has supplemental benefit, perhaps a model could be 

developed in which there is intensive individual practice daily, supplemented with small 

group practice and sharing weekly. At the same time, while such an intervention model 

might yield stronger effects, a secondary question about respondent burden and 

resulting increased non-adherence then emerges. 

Our treatment effects emerged most clearly on tasks in which individuals had to 

learn to recognize competing stimuli and more efficiently disengage in order to return to 

focus. Future research could build on this knowledge to “spot-train” these kinds of skills 

through larger relative doses. A narrower training focus might also reduce respondent 

burden, making training more accessible to elders from a wide range of backgrounds. 



 

 
 

Again, technology could be useful in this effort, for example iPad or cell phone 

applications could deliver frequent, at-home, targeted interventions to individuals.  

Conclusion 

 In conclusion, the current study demonstrated the feasibility of deploying a 14-

week measurement protocol and embedded 8-week Mindfulness intervention protocol 

for older adults.  Despite missed visits, on average participants attended 6-7 out of 8 

intervention sessions.  Participants in both the treatment group and in an active control 

condition experienced broad cognitive and mood benefits, although there was little 

evidence that mindfulness instruction was specifically beneficial. The exception to this 

general lack of treatment effect was found for subjective control of mind wandering, and 

for conflict monitoring. These effects are consistent with prior research and suggest that 

mindfulness treatment may have been effective in improving the earliest outcomes to be 

expected in novice mindfulness practitioners.  Of note, improvements in mind wandering 

were coupled with improvements in Speed/Attention suggesting, via significant indirect 

effect, that to the extent that mindfulness instruction was successful in improving mind 

wandering control, participants then experienced larger cognitive improvement benefits.  

For future research, this suggests that identifying the characteristics of individuals who 

experienced greatest improvements, and modifying the treatment approach to 

strengthen effects, may be promising avenues to future continuation of this intervention 

approach.  

  



 

 
 

Table 5-1. Comparison of study sample to over- 65-year-old populations of the United 
States and Alachua County, Florida 

 
Characteristic United States 

(n=46,190,933)a 
Alachua County 

(n=31,816)c 
This study  

(n=40) 
% 65-74 years  57.2b 58.1c 40 

% 75+ years 42.8b 41.9c 60 
% > 12 years of 

education 
52a 63.8d 100 

% White (incl. Hispanic) 83.1  
(77.3 non-

Hispanic white)a 

82.4c,e 90 

a-e Estimates from the U.S. Census Bureau (2018a) through US Census Bureau 
(2018e). 

 
 

 
 
 
 
 
 
 
 
  



 

Mindfulness and Attentional 

Control in Seniors (MACS) 

Study 

 

 

 
Mindfulness-Inspired Training Instructor 

Manual 

SESSION # 1 

 

 

Developed by:  

Jacqueline Maye, M.S. 

Michael Marsiske, PhD 

The University of Florida 

APPENDIX A 

MINDFULNESS TRAINING GROUP 
MANUAL AND SESSION CONTENT 

 



A MINDFULNESS-BASED STRESS REDUCTION WORKBOOK (STAHL & GOLDSTEIN, 2010) 

Audio Track List Used in this Manual 

 

Track 01 – Mindful Raisin Eating (5 min) with Elisha Goldstein 

Track 02 – Mindful Check-in (3 min) with Elisha Goldstein 

Track 03 – Mindful Breathing (5 min) with Elisha Goldstein 

Track 04 – Mindful Breathing (15 min) with Elisha Goldstein 

Track 05 – Mindful Walking Meditation (10 min) with Elisha Goldstein 

Track 06 – Body Scan Meditation (15 min) with Bob Stahl 

Track 07 – Body Scan Meditation (30 min) with Bob Stahl 

Track 08 – Body Scan Meditation (45 min) with Bob Stahl 

Track 09 – Sitting Meditation (15 min) with Bob Stahl 

Track 10 – Sitting Meditation (30 min) with Bob Stahl 

Track 11 – Sitting Meditation (45 min) with Bob Stahl 

Track 12 – Mindful Yoga Introduction (1:33) with Bob Stahl 

Track 13 – Mindful Lying Yoga (15 min) with Bob Stahl 

Track 14 – Mindful Lying Yoga (30 min) with Bob Stahl 

Track 15 – Mindful Lying Yoga (45 min) with Bob Stahl 

Track 16 – Meditation on Anxiety and Stress (30 min) with Bob Stahl 

Track 17 – Mindful Standing Yoga (15 min) with Bob Stahl 

Track 18 – Mindful Standing Yoga (30 min) with Bob Stahl 

Track 19 – Mindful Standing Yoga (45 min) with Bob Stahl 

Track 20 – Loving-kindness Meditation (15 min) with Bob Stahl 

Track 21 – Loving-kindness Meditation (30 min) with Bob Stahl 

Track 22 – Loving-kindness Meditation (45 min) with Bob Stahl 

 



TODAY AT A GLANCE:

 

Lesson 1  Chapter 1: talking points for leader: 

• The Human Condition 

o Stress is unavoidable. We face uncertainties, difficulties, illness, aging, death, the 

inability to fully control life events, war, environmental catastrophes, discomfort with 

ourselves, and isolation which may even increase with age. 

o In this day and age, we also often are exposed to ‘information overload.’  Cell phones, 

text messaging, email… these are all vehicles above and beyond physical contact that 

bring us good and bad news.  We face an onslaught of news, overexposing us to worry 

about world events, health care costs, economic issues, environmental degradation, etc. 

o Sometimes, things like increased anxiety, worry, panic, self-judgment, impatience, and 

depression come about from stress in our daily life.  

▪ There is some emphasis today on medication for these conditions, but it is also 

good to cultivate inner resources (coping strategies) for dealing with stress, 

pain, illness. 

o Jon Kabat-Zinn, in 1979, developed the MBSR program at the University of 

Massachusetts. 

▪ MBSR has been shown to reduce symptoms of Post-traumatic Stress Disorder, 

Generalized Anxiety Disorder, Chronic Pain, eating disorders, substance abuse, 

depression and lessen the symptoms of chronic pain and illness.  

▪ Over 250 hospitals in the U.S. offer mindfulness programs. 

 

• What is mindfulness? 



o Being fully aware of what’s happening in present moment, without filters or judgment. 

Awareness of the mind, body, and living in the here and now. Being more aware of 

ourselves. 

o Mindfulness is historically rooted in ancient Buddhist (“sati” = “mindfulness”) meditative 

disciplines but also is a universal practice and an important concept in many spiritual 

traditions (Christianity, Hinduism, Islam, Judaism, Taoism) 

o The mind affects the body, and vice versa. Think about this process: 

▪ 1. Intention shapes our thoughts and words 

▪ 2. Thoughts and words mold our actions 

▪ 3. Thoughts, words, and actions sculpt our behavior 

▪ 4. Behaviors sculpt our bodily expressions 

▪ 5. Bodily expressions fashion our character 

▪ 6. Our character hardens into what we look like 

 

o With time, you will learn to acknowledge difficult feelings and thoughts, see their origins 

more clearly, and experience deeper states of acceptance and peace.  

o With practice, you may notice how often you’re rehearsing/rehashing life’s moments at 

the expense of not actually being present in the moment. 

o Mindfulness is within you. You already have everything you need. 

o Mindfulness can be practiced formally 

▪ intentionally sitting, standing, or lying down to focus on an object, or  

o Mindfulness can be practiced informally 

▪ bringing mindful awareness to daily activities – eating, exercising, chores like 

washing dishes, relating to others, brushing teeth. 

o Take one moment at a time. 

 

(2) This lesson’s formal practices 

o Mindful check in (3 min):  

▪ Take a few moments to be still. Congratulate yourself for taking this time for 

meditation practice. Begin this mindful check-in by feeling into your body and 

mind and simply allowing any waves of thought, emotion, or physical sensation 

to just be. 

▪ Perhaps this is the first break you’ve taken amidst a busy day. As you begin to 

enter the world of being rather than doing, you may notice the trajectory of the 

feelings that you’ve been carrying within yourself. 

▪ There is no need to judge, analyze, or figure things out. Just allow yourself to be 

in the here and now, amidst everything that is present in this moment. Spend 

about three minutes simply checking in with yourself in this way. 



▪ As you come to the end of this mindful check-in, again congratulate yourself for 

doing this practice and directly contributing to your health and well-being. 

 

o Mindfully eating a raisin (5 min) 

▪ TRACK #1 

 

(3) Notes about practice as we move forward:  

• Try your best to give each experience your full, undivided attention. 

• Intentionally slow the process down.  

• Observe with curiosity and objectivity, and without judgment. We will practice several times. 

• Body position:  

o When practicing, assume a position in which you can be alert, attentive, and 

comfortable. Your spine should be straight, yet not too rigid or too lax. If sitting, place 

your feet flat on the floor. 

 

(4) Lesson 2 Chapter 2 Talking points for leader: 

• Stress and its effect on our body 



o As we discussed earlier, stress is unavoidable. 

o Has anyone heard of the ‘fight or flight’ reaction to stress? 

o The ‘fight, flight, or freeze response’ is an evolutionary, physiological response of our 

autonomic nervous system when we encounter a stressful situation. 

o To simplify, we can think of the two ‘paths’ of the autonomic nervous system with a car 

analogy 

▪ Sympathetic= the ‘gas’; parasympathetic = ‘brake’ systems of our body. 

▪ The sympathetic ‘gas’ response can be triggered by physical OR psychological 

danger 

▪ Prolonged stress and continual activation of the sympathetic nervous system 

can lead to the following, even at rest: 

• Increased/elevated  

o cortisol in the brain which has been linked with decreased 

activity  in the hippocampus (which is crucial to our ability to 

form new memories) 

o blood pressure 

o muscle tension 

o anxiety 

• Decreased/reduced 

o immune system function  

o restful sleep 

o attentional focus 

• Jon Kabat-Zinn distinguishes between a stress reaction and a stress response 

o Stress reaction 

▪ That sympathetic response 

▪ When dealt with improperly, long-term, our stress response can involve 

unconscious, habitual patterns learned from past  

• Smoking 

• Substance abuse 

• Workaholism 

• Turning to food for comfort 

• ‘explosions’ of anger or other emotions 

▪ These negative stress reactions can eventually lead to mental and physical 

breakdown 

o Stress response 

▪ Acknowledging emotions, not suppressing them 

▪ Developing tools for working/coping with emotions.  

▪ Learning this awareness can help you break unconscious patterns/habits. Brings 

mindless reactions into the light. 

o Only in the present moment can you make any changes to your stress response. 

o Example: getting stuck in traffic when you are late. 



▪ In a stress reaction, you might experience tension, gripping wheel, and 

rapid/irregular breathing.  

• May not even notice anxiety and irritation’s impact on 

elevated/increased heart rate, blood pressure, body temperature. 

• May allow emotions to get the better of you. 

o Honk, yell, catastrophize the situation. 

o Think poorly about yourself. 

o Let it ruin your morning 

• With mindful awareness, you may be able to choose your stress 

response, rather than allowing a stress reaction to overcome you. 

• Group Discussion (5 minutes) 

o What might a healthy stress response be in a situation like getting stuck in traffic when 

late? 

▪ Ideas to cover (if participants do not organically generate):  

• Call office or others who might be impacted by tardiness. 

• Deep breathing or other activity to calm physiological response. 

• Simply observe yourself and others, extend empathy to others in same 

situation. 

• Recognize your inability to control the situation. 

• Don’t forget to keep your own emotions in check! Don’t catastrophize 

• Could even turn the situation into a positive: come up with a plan to 

prevent this next time, consider it ‘you’ time back in your day. 

• Mindfulness practice. 

 

• Research that supports how mindfulness can help change the brain 

o Richard Davidson, Kabat-Zinn, et al. (2003): 8-wks MBSR practitioners (n=25) (vs. n=16 

control) increased left PFC activity. People with increased L PFC activity show more 

positive affect and better emotion regulation. And recover faster from stressful events 

than those with less L PFC activity. 

o Lazar (2005): MBSR thicker frontal cortex in areas responsible for decision-making and 

reasoning. And thicker insula (sensing internal sensations and perceiving emotional 

feelings). These areas decrease (downward arrow) in aging, after age 20. Self-regulation. 

o Lutz (2008): Increase in regions involved with empathic responses. 

• Quote “Between stimulus and response, there is a space. In that space is our power to choose 

our response. In our response lies our growth and our freedom.” – Viktor Frankl, psychiatrist 

and holocaust survivor 

(5) Discussion and Reading about informal practices (pp. 35-36):   



 

 

  



(6) Ending formal practice 

o Mindful check in part II (3 min):  

▪ Take a few moments to be still. Congratulate yourself for taking this time for 

meditation practice. Begin this mindful check-in by feeling into your body and 

mind and simply allowing any waves of thought, emotion, or physical sensation 

to just be. 

▪ As you begin to enter the world of being rather than doing, you may notice the 

trajectory of the feelings that you’ve been carrying within yourself. 

▪ There is no need to judge, analyze, or figure things out. Just allow yourself to be 

in the here and now, amidst everything that is present in this moment. Spend 

about three minutes simply checking in with yourself in this way. 

▪ As you come to the end of this mindful check-in, again congratulate yourself for 

doing this practice and directly contributing to your health and well-being. 

 

(7) Homework Assignment 

o Weave mindfulness throughout your day (x2) 

o Track 3 (x7) 
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TODAY AT A GLANCE:

 

(1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 

o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

(2) Lesson 1 Chapter 3 talking points for leader: 

Today’s lessons focus on some practical issues related to mindfulness. 

• The breath. Mindful breathing. 

o Mindful breathing is a fundamental formal practice – your breath is always with you. 

While with time, you’ll learn to expand your practice (and bring mindfulness to your 

thoughts, words, actions, and everything you do), mindful breathing will remain a 

fundamental, central exercise for the practice of mindfulness.  

o In mindful breathing, the breath will serve as an “anchor” for you.  

▪ By an “anchor,” we mean an object focus that you’ll return to again and again. 

To practice mindful breathing, all you need to do is breathe normally and 

naturally (in and out) and simply notice your breath.  

▪ Notice 



• The ins and outs, the quality of the breath.  

• How your senses experience the breath.  

• You can focus on different points in the breathing cycle.  

• If and when your mind wanders, gently bring it back to your anchor, the 

object of your focus.  

▪ There is no need to analyze, count, visualize, or manipulate the breath. 

▪ We recommend abdominal breathing, but listen to your own wisdom. You 

simply notice your breath.  

o You can integrate mindful breathing into informal practices, too. Even in the hustle and 

bustle of daily life, mindfulness will allow you to bring you “home,” to yourself. 

(3) Formal Practice:  

• Mindful breathing (5 minutes) 

• Let’s practice mindful breathing, keeping these ideas in mind.  We’ll start with five minutes. 

• TRACK # 3 

 

(4)Lesson 2 Chapter 3 talking points for leader: 

• The “8 Attitudes of Mindfulness.” 

o Mindfulness flourishes when certain conditions are present. These are:  

1. Beginner’s mind 

2. Nonjudgment 

3. Acknowledgment 

4. Non-striving 

5. Equanimity 

6. Letting be 

7. Self-reliance 

8. Self-compassion 

o If you open your workbooks, you’ll see descriptions and examples of each of these 8 

attitudes. If it’s alright with you, we’ll go around the circle and have each of you read a 

description of each. If you’d prefer not to read, simply say “PASS.” 

1. Beginner’s mind. This quality of awareness sees things as new and fresh, as if 
for the first time, with a sense of curiosity. 

2. Nonjudgment. This quality of awareness involves cultivating impartial 
observation in regard to any experience—not labeling thoughts, feelings, or 
sensations as good or bad, right or wrong, fair or unfair, but simply taking note 
of thoughts, feelings, or sensations in each moment. 

3. Acknowledgment. This quality of awareness validates and acknowledges things 
as they are. 



4. Nonstriving. With this quality of awareness, there is no grasping, aversion to 
change, or movement away from whatever arises in the moment; in other 
words, nonstriving means not trying to get anywhere other than where you are. 

5. Equanimity. The quality of awareness involves balance and fosters wisdom. It 
allows a deep understanding of the nature of change and allows you to be with 
change with greater insight and compassion. 

6. Letting be. With this quality of awareness, you can simply let things be as they 
are, with no need to try to let GO of whatever is present. 

7. Self-reliance. This quality of awareness helps you see for yourself, from your 
own experience, what is true or untrue. 

8. Self-Compassion. This quality of awareness cultivates love for yourself as you 
are, without self-blame or criticism. 

 

 

• The Wandering Mind 

o Mind wandering is inevitable; nobody is 100% focused on a single task at all times, and 

you don’t necessarily need to be in order to successfully complete a task. For example, 

wandering mind while driving.  

o Mind wandering is normal, especially for a mind not trained in concentration. 

▪ In mindfulness, bringing the mind back is just as much a part of the practice as is 

focusing on the object.  

▪ This happens FREQUENTLY! In fact, we often do not notice how distracted and 

prone to mind wandering we are until we try to concentrate. 

▪ There is NO need to berate yourself when your mind wanders during practice. If 

you are trying to concentrate on a particular anchor, such as the breath, simply 

acknowledge a distraction once you become aware of it, let it go gently, and 

return your present attention to the anchor that you’d like to focus on. 

▪ This type of gentle redirection stands in contrast to struggling to focus. 

• Do NOT try to suppress or repress thoughts and feelings that naturally 

come up when you’re trying to focus. You are learning how to be with 

them, as they are. Simply acknowledge them without judgment, then 

gently bring your attention back to the object of focus. 

o There are at least three benefits of bringing the mind back after wandering. 

▪ Repeated practice provides training in concentration 

▪ You may discover self-judgment, worry, sadness, anger, or confusion. Perhaps 

this practice will bring to light a need to pay closer attention to and deal with 

certain life issues 

• You may realize that you’ve been worrying or experiencing other 

distressing emotions. They have been present, but you have not noticed 

until now when you gave yourself the time, space, and patience to just 

BE.  

▪ You may notice the mind-body connection more than ever before, through 

noticing physical symptoms (e.g. clenched jaw, upset stomach) while practicing. 



Our bodies can tell us a great deal about our overall mental and emotional 

functioning, if we just listen! 

 

(5) Formal Practice:  

• Mindful breathing (15 minutes). 

• Now that we have talked a bit more about the 8 attitudes of mindfulness and the wandering 

mind, let’s try a mindful breathing exercise that is a bit longer. We’ll practice for 15 minutes this 

time. 

• TRACK #4 

 

(6) Brief thought exercise 

• We’re going to take about 3 minutes now to reflect privately on what rose to the surface in that 

last exercise. Think about what came up for you: 

o Mentally? 

o Physically? 

o Emotionally? 

(7) Lesson 3 Chapter 3 talking points for leader: 

• Scheduling time for practice 

o Every day, shoot for 30 to 45 minutes of combined formal and informal mindfulness 

practice. 

▪ Even if you just start out with 5 minutes at a time.  

▪ Try a pop-up calendar to remind you to practice. 

▪ Try scheduling it at a particular time of day when you’re likely to be alert and 

exposed to minimal distractions. 

▪ Until you get ‘into the groove’ where your daily practice is easily remembered, 

associate it with a daily task (like after brush teeth in AM + PM) 

▪ For any of you with Apple products, there is an iPhone/iPad app called Insight 

Timer that can help you keep track of your practice timing. This is in no way 

necessary, a simple timer or alarm will work just as well. 

• A reminder as your practices become longer: you should practice in a comfortable, neutral 

location with a posture that is not too relaxed or rigid. 

 

(8) Homework Assignment: 

o Track 4 (x5)  
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TODAY AT A GLANCE:

 

 (1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 

o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

(2) Discussion Topic: Anxiety and stress are prevalent 

• Explore in discussion: 

o Personal thinking questions: 

o 1. What are some past challenges that you carry with you? 

o 2. What have you tried for dealing with stress? 

o 3. What strategies have you tried that didn’t help? (e.g., overeating, drinking, etc. – 

don’t judge self) 

o 4. What do you hope for? What kind of life would you like to move toward? (get in 

touch with your vision) 

• While you can’t always eliminate stressors, you can engage with them differently. 

o Negative Self-Talk/Mind traps  

▪ Catastrophizing 

▪ Exaggerating the negatives and discounting the positives 

▪ Mind reading 



▪ Being the eternal expert 

▪ The “shoulds”  

▪ Blaming 

o The goal is to treat these thoughts as events, not facts. 

o Negative interpretations: The story of the wise old sage (pp. 56-57) 

There is a story of a very wise old man in a village: Everyone in the 
village looked up to him and sought his advice. One summer day, a villager came 
to him in a state of panic, “Wise sage, I don’t know what to do, my ox has died 
and now I am unable to plow my fields. This is the worst thing that could have 
ever happened.” The sage looked him in the eye and replied, “Maybe so, maybe 
not.” In a state of disbelief the man returned to his family and proceeded to tell 
them how the sage was no sage after all and that he had lost his mind because 
surely the death of the ox was the worst thing that could’ve ever happened. 

The next morning the man went on a walk to mourn his ox and in the 
distance saw a strong young horse grazing in the field. Immediately he had the 
idea that if he could catch the horse then his troubles would be over. He brought 
the horse back and realized how blessed he was; plowing was even easier than 
before. The image of the sage came up in his mind and the man ran over to him 
to apologize. Upon seeing the sage the man said, “Please accept my apologies, 
you were absolutely right. If I had not lost my ox, I wouldn’t have gone on that 
walk and would never have captured the horse. You have to agree that catching 
this horse was the best thing that ever happened.” The old sage looked into his 
eyes and said, “Maybe so, maybe not.” “Are you kidding me,” thought the man. 
“This guy is a nut. I don’t think I’ll be coming by here again.” The man returned 
home to the village.  

A few days later his son was riding the horse and was bucked off, 
breaking his leg and now unable to help out with the farm. “This is the worst 
thing that could ever have happened,” thought the farmer. “How will we eat?” 
Again, the farmer went to the sage and told him what had happened. “You must 
see the future, how did you know this would happen? I don’t know how we’ll get 
all the work done now. This time you have to admit, this is the worst thing that 
could ever have happened.” Once again, the sage calmly and with love, looked 
into the farmer’s eyes and replied, “Maybe so, maybe not.”  The farmer was 
furious by this response and stormed back to the village. 

The very next day troops arrived looking for all young men who were 
healthy and able to fight in the new war. His son was the only young man not 
taken because of his broken leg and was spared having to go through an 
impossible war where almost all the men would surely die. 

The moral of this story is simply that we can’t always be sure if an event 
is good or bad. What seems like a negative event, may lay the path for 
something positive. Maybe getting a speeding ticket allows a person to slow 
down so they don’t get in an accident fifteen minutes later. Mindfulness gives us 
the ability to notice when we are automatically interpreting an event negatively, 
come back to our breath to ground us in the present moment, and gives us the 
space to consider alternatives. In time, we can gain a sense that things will turn 
out okay. 



(3) Formal Practice:  

• Mindful breathing (15 minutes). 

o TRACK #4 

• Mindful walking (10 minutes) 

o We’ll walk around the room/hallway/outside. 

o Take SLOW, deliberate steps. Notice each sensation. 

o Small feet carry our bodies everywhere!  

o “Lifting. Moving. Placing.”  

o Arrive at the present moment with each step. 

o TRACK #5 

 

(4) Informal Practice 

• STOP 

o Stop 

o Take a breath 

o Observe 

o Proceed 

• Learning to let your emotions just BE. This is different from letting them go or accepting them as 

okay. 

(5) Informal Practice Reading: Bringing the 8 attitudes of mindfulness into your life 

• Example: cooking (p. 46) 

 



 

(6) Ending formal practice 

Mindful check in part II (3 min):  

• Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply allowing any 

waves of thought, emotion, or physical sensation to just be. 

• As you begin to enter the world of being rather than doing, you may notice the trajectory of the 

feelings that you’ve been carrying within yourself. 

• There is no need to judge, analyze, or figure things out. Just allow yourself to be in the here and 

now, amidst everything that is present in this moment. Spend about three minutes simply 

checking in with yourself in this way. 

• As you come to the end of this mindful check-in, again congratulate yourself for doing this 

practice and directly contributing to your health and well-being. 

 

(7) Homework Assignment 

o Track 4 (x 3) 

o Track 5 (x 3) 
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TODAY AT A GLANCE:

 

(1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 

o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

(2)Lesson 1 Chapter 5 talking points for leader: 

• Bringing mindfulness to the body 

o Understand how stress and anxiety affect you 

o Learn to live with pain and illness 

o The Body Scan 

▪ Bring yourself from “outside” to “inside” 

▪ From left foot to head, will notice itches, aches, tingles, pain, lightness, 

heaviness, warmth, cold, etc. and neutrality 

▪ 1 = pleasant, 2 = unpleasant, 3 =neutral 

▪ 1 = physical sensations, 2 = thoughts, 3 = emotions 

▪ No need to analyze/manipulate – just acknowledge and let be 

(3) Formal Practice:  



• The Body Scan (30 minutes) 

o TRACK #7 

 

 





 

(4) Body Scan Discussion:  

• Am I doing the body scan right if I don’t feel anything? 

o If feeling neutral, OK.  

o As you practice, you will heighten/increase awareness of sensations, thoughts, emotions 

• How to work with physical pain 

o 1. Investigation → do not escape/distract; do not react by clenching, worsening pain; 

soften or let be or ride the waves, observing and letting be, let them go where they 

need to go 

o 2. Working with emotional reactions to any pain and tension → validate without 

censorship or resistance; let me; physical pain is a reality but emotion responses are in 

your hands. You will learn to feel pain and suffer less! 

o 3. Philosophical – learning to live in the here and now; dealing with pain one moment at 

a time. 

▪ You don’t know the future; don’t cling to past or to a specific vision of the 

future; acknowledge pain now, “If I feel if later, I’ll deal with it then.” 

• Reminder: 

o “Acknowledge” =/= accept 

o “Letting be” =/= letting go 

(5) Informal Practice: Minding Your Pain 

o Do not react to pain to try to get away from it 

o Allow to soften or let be (ride the sensations like waves) 

o Bring Beginner’s Mind or gentle curiosity 



• Emotions in the Body and Joe’s Story (p. 72) 

o With anxiety, may notice tightness in chest, shoulders, back, and neck. Let this 

knowledge alert you when you might be anxious, prevent from snowballing 

 

 



 

Barriers to awareness of emotions 

o 1. Invalidating emotions – “Don’t be sad, anxious, fearful, angry” – When emotions are 

repressed, bump stress to the mind/body 

o 2. Confusing thoughts with emotions – “I feel” vs. “I think” 

o 3. Emotions are intangible and therefore challenging to define 

o 4. We don’t have adequate vocabulary regarding emotions 

• Explore: Identify emotions in the body 

• Approaching Emotions – Elisha’s story 

• Planning and reviewing your practice 

o Don’t judge/berate yourself; let the past be and invite yourself to make time for practice 

o Practice body scan and 5 days of walking 

(6) Formal Practice:  

• Mindful Breathing (15 minutes) 

o TRACK #4 

 

(8) Homework Assignment:  

o Track 4 (x 2) 
o Track 6 (x 2) 
o Track 7 (x 2) 
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TODAY AT A GLANCE:

 

(1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 

o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

(2) Lesson 1 Chapter 6 talking points for leader: 

Introduction: All of our object of focus exercises have laid foundation for formal sitting meditation, 

begins with breathing and gradually expands to physical sensations, sounds, mind states (emotions and 

thoughts), and ultimately choiceless awareness (AKA present moment awareness or sitting in silent 

contemplation). + yoga because sitting for long periods can cause stiffness. Sitting meditation → 

deepened awareness and identify habitual patterns. Use a beginner’s mind. (Review 8 Attitudes) 

• Formal sitting meditation → ever-changing nature of experiences. Sit and acknowledge with 

beginner’s mind without evaluation or judgment, without striving. 

• Develop a deeper capacity for letting be, greater wisdom and compassion. 

o Breathing: shifting quality of breath, can learn nature of impermanence. Go with the 

flow rather than fight. The stronger the resistance, greater the suffering. 

o Sensations: Different from body scan. Rather, open awareness. Notice sensations 

predominant (itching, tingling, warmth, coolness, dryness, moisture, heaviness, 

lightness, pain) → pleasant, unpleasant, neutral 



o Hearing: Even if sound if persistent or annoying, bring attention to it without evaluation. 

If in a cave, you’d still hear your heartbeat, ringing in ears, something. 

o Thoughts and Emotions: Rather than getting involved in the contents of the mind, be 

more interested in the process. Disengage. Observe as they arise, develop, and recede. 

Like lying in a meadow and watching the clouds float through the sky. The sky has plenty 

of space to even let a hurricane run its course. 

o Choiceless awareness: Present moment awareness to whatever arises. You can always 

anchor back to the breath. Watch the sea of your mind/body. Even if expecting storms 

of anxiety, pain, sadness, anger, confusion, know that with space they will gradually 

diminish. 

(3) Formal Practice: 

o Sitting meditation: open monitoring (15 minutes):  

▪ TRACK #9 



 



 
 



 
 

(4) P. 86 FAQ 

 

(5) p. 89 Bob’s story: Roosters 

 



 

• Basic yoga to accompany sitting meditation – Give 60% at first – better slow than hurting 

yourself 

• Habitual patterns: Observe patent that don’t serve your health, well-being, quality of 

relationships. Habits help us get things done smoothly without forethought or afterthought. 

When on autopilot, you’re less likely to see reactions to stress anxiety. So you impulsively react 

habitually based on past conditioning. Like train tracks. Mindfulness offers you a way out and 

helps you look at why your habits may exist/ 

• Resilience and stress: stress-hardy people show higher levels of control over one’s anxiety and 

commitment to give it your best to endure hardships and willingness to rise to a challenge. 

• Explore: Do you engage in habitual behaviors that might be adding to your stress and anxiety? 

(stay up late, not eating well, too much time working) 

o This is about increase mindfulness of your habits, which will, in that moment, give you 

more choice in how to respond. 

• Poem (p. 110) 



 
(6) Formal Practice: 

o Sitting meditation: open monitoring (30 minutes):  

▪ TRACK #10 

 

(7) Homework Assignment 

o Track 4 (x 2) 

o Track 9 (x 2) 

o Track 10 (x 1) 
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TODAY AT A GLANCE:

 

(1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 

o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

 

(2) Lesson 1 Chapter 7 talking points for leader: 

• You’ve learned a lot about the stress reaction, its ill effects on well-being, and how mindfulness 

can help. You’ve explored habitual patterns that may exacerbate stress. Through formal and 

informal practice. Now, integrate for stress and anxiety specifically. Breathing and body scan 

and thoughts → Mindful self-inquiry, where you focus in on the issues and situations most 

relevant to your life and your stress. 

• Mindful Self-Inquiry: Look into physical sensations, emotions, thoughts that may be contributing 

to stress and anxiety. Self-reflect! Take time ☺. Bring awareness and acknowledgment to 

anxiety/stress in body/mind and simply allow them to be. While may seem scary, often helps 

them to dissipate. No fighting/avoiding. Go with it. Then understand underlying cause. Trust and 

stay with your feeling. 

• Informal practice: 

o R = Recognize when a strong emotion is present 

o A = Allow or acknowledge that it’s there 



o I = Investigate the body, emotions, and thoughts 

o N = Non-identify with whatever is there 

• Turning into our emotions can feel a bit though to us given our culture emphasizes repressing, 

denying, eradicating pain. (“life insurance” vs. “death insurance”/”health insurance” vs. 

“sickness insurance”?) 

• Messages to stay young, have a great body, take medication when sick, sad, or scared. OK, but 

good to cultivate inner resources. “You can run but you can’t hide.” No masking 

• Bob’s story, p. 117. Anger → sadness → not being understood → wanting approval and 

validation from others → perspective taking 

• Inner rules and judgments: Our belief systems and inner rules guide us – “shoulds” → 

resentment, anger, disappointment, disapproval, etc. Many things are beyond our control. 

Efforts to change these things sap our energy and lead to disappointment, anxiety, angst. 

Practice noticing your inner rules and shoulds. This is not to trigger self-judgment or berating 

yourself ☺ → Awaken your unawareness! ☺ 

• Explore: What are your inner rules? (e.g., you or someone else should do something a certain 

way; thinking others should know about your wants/needs without you having to express 

them). 

o This recognition affords you the opportunity for freedom. 

 

(3) Formal practice:  

• Mindful Self-Inquiry for Stress and Anxiety (30 min) 

o TRACK #16 

• Mindful Breathing 

o Without distraction (15 min) 

▪ TRACK #4 

o With distraction (15 min) 

▪ TRACK #4 

 

 (4) Homework Assignment:  

o Track 4 (x 2) 

o Track 9 (x 2) 

o Track 16 (x 1) 
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TODAY AT A GLANCE:

 

(1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 

o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

 

(2) Lesson 1 Chapter 8 talking points for leader: 

Transforming fear through loving-kindness meditation 

• Loving-kindness meditation 

o Experience deeper love and compassion 

o Dissolve barriers of egocentricity, greed, resentment, jealousy, hatred 

o Create space and freedom for mind and heart 

o Cultivate compassion and love for yourself and expand those feelings out to others 

(those near you → all living beings) 



o Loving-kindness = benevolent goodwill or altruistic love, that softens the heart, shines 

on all beings without distinction, separation, prejudice. 

• Epidemic: Lack of self-compassion 

o Practicing loving-kindness for yourself and others may not be easy. You may not want to 

admit how little compassion you have or have difficult extending it to others/yourself. 

o You probably wouldn’t treat a friend as harshly as you treat yourself. “jerk” “idiot” 

“stupid” “worthless” “I should have done better” 

o A baby = fully him/herself → when s/he needs to pee, poop, fart, cry, laugh, s/he does! 

o With time and practice, all can aspire to achieve greater self-acceptance, self-love. 

o Poem on p. 145 

 
 

o Self-reconciliation is a great gift → comprehend that all your past experiences, the 

skillful and less so, have been a part of your life, and have brought you to this moment. 

Use the wisdom of hindsight to understand that your actions were driven at times by 

fear or lack of awareness. This will bring your compassion for where you were and how 

to got to be where you are now. Open your heart to ever-greater connection – 

compassion, reconciliation, and peace to you and all living beings 

(3) Formal practice:  

o Loving-kindness Meditation (30 min) 

▪ Opens heart to love, compassion, and empathy 



• (1) First to you, (2) then to those easy to live (mentors, teachers, 

guides), (3) those near and dear to you (family, friends), (4) neutral 

people (acquaintances, strangers), (5) to difficult people, those you have 

conflict with → neutralize toxic effect of harboring resentments. (6) 

Those experiencing pain/hardship, (7) To all beings everywhere.  

▪ TRACK #21 

                             

                               



                           

                       

Reflect on a family member, friend, anyone – what would it be like to walk in his/her shoes? Imagine 

his/her hx of disappointments/losses, adventures/triumphs. Can you sense a bond? 



(4) Lesson 2 Chapter 8 talking points for leader: 

• Working with resistance: What to do when you don’t feel loving 

o Loving-kind med may stir up difficult emotions/thoughts/memories. This is good to 

know – can bring them into your practice, use self-inquiry to investigate 

resistance/resentment. 

o If you have trouble extending loving-kindness to others (e.g., resentment), reflect on 

how resentment/grudges affect your mind, heart, body. Do you benefit from holding a 

grudge? How does this affect your body, thoughts, emotions? 

o Hurtful/conflictual actions often stem from fear and lack of awareness. Conflicts as 

unskillful actions committed when someone was unaware and probably fearful. → 

Understand the feelings/needs behind the words and actions of your difficult 

ones/enemies. 

o Consider that just as you have a list of difficult ones who have hurt you, you may be on 

someone else’s list. May we all find a gateway into your hearts… hatred only ceases by 

love. 

o Open your heart to self-compassion, even if you don’t feel it. Accept that you are 

perfectly imperfect. Acknowledge emotions and memories and let them be. 

• Explore: Are you watering the seeds to your own suffering? Labeling yourself, mind traps? 

Resentment? Take a moment to open your heart – explore the positive qualities of a difficult 

person and potential reasons for their seemingly unkind behavior. 

 

 

(5) Formal Practice:  

o Mindful Breathing 

▪ Without distraction (5 min) 

• TRACK #3 

▪ With distraction (15 min) 

• TRACK #4  

(6) Informal practice: Living-Kindness in Daily Life. 

a. Instead of reacting with fear, anger, aggression, or isolation, choose to extend loving-

kindness to that person 

 

(7) Homework Assignment 

o Track 4 (x 4) 

o Track 9 (x 2) 
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TODAY AT A GLANCE:

 

(1) Formal Practice: 

• Mindful check in (3 min):  

o Take a few moments to be still. Congratulate yourself for taking this time for meditation 

practice. Begin this mindful check-in by feeling into your body and mind and simply 

allowing any waves of thought, emotion, or physical sensation to just be. 

o Perhaps this is the first break you’ve taken amidst a busy day. As you begin to enter the 

world of being rather than doing, you may notice the trajectory of the feelings that 

you’ve been carrying within yourself. 

o There is no need to judge, analyze, or figure things out. Just allow yourself to be in the 

here and now, amidst everything that is present in this moment. Spend about three 

minutes simply checking in with yourself in this way. 



o As you come to the end of this mindful check-in, again congratulate yourself for doing 

this practice and directly contributing to your health and well-being. 

 

(2) Lesson 1 Chapter 9 talking points for leader: 

• Up to this point, you’ve learned intrapersonal mindfulness – being nonjudgmentally present to 

things within you. Now → interpersonal mindfulness –  

o Present and aware to your interactions with others. 

o How you are influenced by early childhood experiences and connection/disconnections 

with parents, caregivers 

o Then, intro to qualities of interpersonal mindfulness at home/work to improve 

relationships 

• Relationships with other allow us to feel connected, positive. Also, source of stress. 

• Just as you’ve developed habitual styles of thinking that can keep you stuck in stress reaction 

(catastrophizing, exaggerating, blaming), you’ve also developed habitual styles of interacting 

o Many behaviors developed from early exposures. Dysfunctional parent-child or 

caregiver-child can result in dysfunctional relationships with friends, coworkers, family 

now. 

o E.g., No role model for handling conflict → avoid → passive → put others’ needs before 

your own or can’t say no. Or you feel comfortable with conflict and constantly create 

(because comfy with it or because you feel power) → hurt feelings, taking advantage, 

bullying. 

o Conflicts → habitual 

o John Bowlby (1969, psychiatrist + psychoanalyst) → “attachment” 

▪ Attuned in present moment to child’s needs → secure, connected, loved child, 

“felt” and regulatory circuits support resilience and engagement, empathetic 

relationships 

▪ Insensitive parenting → decrease (downward arrow) emotional regulation, 

affecting relationships BUT you can shift this pattern in adulthood!! ☺ 

▪ Dismissive parenting → don’t develop dependent, close relationships, “don’t 

need them,” confused or suspicious of relationships → worries about +/- of 

reciprocation 

▪ Abusive → fear, compelled to flea, needing soothing, many act as a caregiver to 

keep them from anger or fleeing.  

▪ Read Elisha’s story pp. 159-160 

• Qualities of interpersonal mindfulness p. 160: 

o Openness 

o Empathy 

o Compassion 

o Loving-kindness 

o Sympathetic joy 

o Equanimity 



 



 
• Explore: Creating Connection → imagine someone you care about sitting in front of you. 

Consider: each word above and imagine interacting with this person with a focus on that quality. 

• Mindful communication 

o Recognize feeling threatened → causes increased (upward arrow) stress and fear, 

reacting to protect ourselves, defensiveness, stop listening. (blame, criticism, judgment) 

o The Art of Mindful Listening 

▪ “We were given 2 ears and 1 mouth so we can listen twice as much as we talk.” 

We all want to be heard. Essential for feeling understood, accepted, loved. 

When we feel like others are listening, our fears and defenses tend to fade, 

allowing for connection, empathy, peace in relationships. 

o Hearing vs. Listening 

▪ Hearing = passive physiological process, vibrations 

▪ Listening = active mental process, intention, thoughtful attention to message 



o Sometimes we only hear what we want to hear, what will reinforce our existing beliefs 

(politics, etc.). Emotions + listening → depressed = only hear negative, self-fulfilling. 

Happy = only hear pleasant ones. 

o Being mindful helps us notice our reactions and shift back to the present, notice 

feelings, enter into mode of “being.” As you approach your discomfort, let it be, harness 

qualities of interpersonal mindfulness, shift to compassion, empathy, listening, 

connection, see gaps in your understanding. See how their hx of losses and wounds may 

play a role in how they react. 

(3) Formal Practice: 

o Mindful Breathing 

▪ Without distraction (5 min) 

• TRACK #3 

▪ With distraction (5 min) 

• TRACK #4 

o Mindful Focus on an object 

▪ Without distraction (5 min) 

• TRACK #3 

▪ With distraction (5 min) 

• TRACK #4 

(4) Informal Practice 

o Practice listening without interrupting → “Mindful Listening” 

(5) Lesson 2 Chapter 9 talking points for leader: 

• Aikido of Communication (aikido = art of peacemaking, based on courage, wisdom, love, 

connection) 

o In MBSR, an aspect of aikido is taught to help people break out of habitual reactions to 

threatening, emotional, or stressful interactions and instead blend with others’ energy 

in a way that  conflict and does no harm to either person. P.167 

▪ Alternative to ignoring/avoiding (temporarily relieving but increase others’ 

frustration) 

▪ Aikido – enter and blend – respond to attack with skillful deflection. 

• 1. Align 

• 2. Agree 

• 3. Redirect 

• 4. Resolve 

• Pay attention to your body to determine if reacting… 

• Sometimes other will dig in their heels so much that there can’t be resolve at that time… 

• Explore: Identify habitual patterns in your current relationships – Mindfulness with difficult 

people is great opportunity for learning your aversions (downward arrow) (upward arrow) 

flexible interpersonal mindfulness 



 

(6) Lesson 3 Chapter 10 talking points for leader: 

• We need food, exercise, rest, and social connection. 

• Mindful eating revisited → colors, textures, aromas. Feel utensils. Hear sizzle in a pan. Bring 

living-kindness to the process. Consider using self-inquiry → are you an emotional eater? Do you 

feel better or worse after eating? Is this feeling sustained? 

• Mindful Exercise 

o Working with resistance to exercise. What are you obstacles? Are there times you find it 

easier to exercise? 

• Mindful Rest 

o The gift of rest. Stillness. Do nothing. 

o Working with resistance to relaxing. 

• Mindful Connection: Vital for physical health. Residents in nursing home caring for pet or plant 

lived longer. Also those who had meaningful relationships were happier and lived longer. 

o Working with resistance. What hold you back? Do you notice fear, excuses? 

 

(7) Lesson 4 Chapter 11 and Recap talking points for leader: 

• Keeping up your practice 

o See list of formal practices (p. 192) and informal (p. 193) 

o Each week choose 2-3 practices and schedule them on your calendar. Schedule weekly 

reviews. 

o Weave informal practices into daily activity. 

o An important part of practice is to remain aware of how much better you feel when 

practicing regularly. Ask yourself, “what am I waiting for?” 

o Take a mindfulness retreat from time to time. 

• Our wish for you: That you develop a sense of balance and make the practice of mindfulness 

your own. “Between a stimulus and response there is a space. In that space so our power to 

choose our response. In our response lies our growth and our freedom.” 

• “May you remember to practice compassion for yourself, all living beings, and the universe. May 

all beings be at peace.” 

• REVIEW: Mindful Breathing, Walking Meditation, Body Scan, Sitting Meditation, Mindful Self-

Inquiry for Stress and Anxiety, Loving-Kindness Meditation, Mindful Connection; The Gift of 

Rest; Mindful Exercise; Mindful Listening, Loving-Kindness in Daily Life, RAIN, Being Mindful of 

Habits, Minding Your Pain, STOP, Mindful Eating, weaving mindfulness into each day, and 

bringing the eight attitudes of mindfulness into your life 



 
 

  
 
 
 
 

         MACS Study  

Week 1: 
Introduction to 

Brain Health and 
Mindfulness 

2 

 

Today’s Schedule 
• Overview of The Next 8 Weeks 

• Getting to Know You 

• Activity: Myths and Facts About Aging 

• Lesson 1: The Aging Brain 

• Introduction to our Mindful Attention Exercise 

• Recap and Preview of Next Week 
• “Homework” Readings 

• The Aging Brain 
• Mindfulness 

3 

 

Overview of 
The Next 8 Weeks 

 
• 8 class sessions over the 14-week study 

• Engagement in lessons and discussions about brain 
health with other seniors 

• We’ll weekly information about mindfulness, mood, 
attention, and other brain functions. 
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APPENDIX B: BRAIN HEALTH ACTIVE CONTROL SESSION CONTENT 



 

  
 
 
 
 
 

 

Daily Schedule for the 
Next 8 Weeks 

 
• Arrival 

• Class Sessions (60-70 minutes) 
• Topic Lessons 
• Discussions 
• Activities 

• Break (10 minutes) 

• Computer Activities (50-60 minutes) 
• Targeted ‘Brain Games’ and Attention Challenges 
• Emotion/Mood Questionnaires 

• Departure 
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Where does course content 
come from? 

 
 

  

 
                           and more… 
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Topics We’ll Cover 
 

• Mindfulness for Brain • Nutrition for a Healthy 
Health  Brain 

• The Aging Brain • Exercise 

• Sleep in Aging • Positive Mental Health in 
Late Life 

• Brain Training 
• Protecting Your Brain 

• Social Ties From Injury and Disease 

• Keeping Your Mind • Social and Educational 
Active  Engagement 
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Getting to know you 
 

• Introductions 

• Tell us a little about who you are. 
• Where you are from? 
• What you do for fun? 
• What is the first memory of grade school that comes to 

your mind? 

• What do you hope to get out of our sessions 
together? 
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Who can I talk to if I have any 
questions? 

 
 

Jacqueline Maye 

(352) 745-3584 

                          jmaye@phhp.ufl.edu 
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Who can I talk to if I have any 
questions? 

 
 
                    Michael Marsiske 

                   (352) 273-5097 

                 marsiske@phhp.ufl.edu 
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Activity: 
Myths and Facts About Aging 

 
• http://www.ctahr.hawaii.edu/oc/freepubs/pdf/CF- 

14.pdf 

• This resource has a 25 question T or F quiz testing 
knowledge about fact vs. myth about aging. The rest 
of the article talks about the aging process and 
dispelling ageism. 
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Activity: 
Myths and Facts About Aging 

 
Discussion: 

• What myth/fact was most surprising to you? 

• Any that weren’t surprising at all? 
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Lesson 1 

The Aging Brain 
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The Brain 
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The Neuron 
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The Brain’s Four Lobes 
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Functions of the Lobes of 
the Cortex 
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As we age… 
• Normal Brain Aging: 

• Shrinkage of brain tissue (gray matter) 
• Expansion of ventricular system 
• Reduction of bulk and quality of white matter (i.e. 

white matter integrity) 

      White matter hyperintensities 
18 

 

The Brain 
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Psychology and aging, 17(2), 299. 

 

  
 
 
 
  

 

So what can we DO to 
promote cognitive health in 

NORMAL aging? 

 

 



 

  
 
 
 
 

Promoting Cognitive and 
Physical Brain Health 

  
 

Educate 

 

  
 

 
Physical 

Engage  

Arsenal 

Brain 
Health 

   

 
Mood  Spot- 

  train 
  Marsiske, M. (November 10, 2014). Computers, 
  treadmills and videogames: The new arsenal for 
  late life brain training. Paper presented at the 
  American Institute for Research, Washington DC. 

 

 

Possible Risks or Threats 
to Brain Health 

 
▪ Some medicines, or improper use of them 
▪ Smoking 
▪ Excessive use of alcohol 
▪ Heart disease, diabetes, and other health 

problems 
▪ Poor diet 
▪ Insufficient sleep 
▪ Lack of physical activity 
▪ Little social activity and being alone most of the 

time 
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Common Conditions 
that Affect Brain Health 

 
▪ Heart disease, high blood pressure 
▪ Diabetes 
▪ Alzheimer’s disease 
▪ Stroke 
▪ Traumatic brain injury 
▪ Depression 
▪ Sleep problems 
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So, What Can You Do 
to Protect Brain Health? 

Actions that may help: 
▪ Take care of your health 
▪ Eat healthy foods 
▪ Be active 
▪ Learn new things 
▪ Connect with family, friends, and 

communities 
28 ACL: Brain Health As You Age Slides 

 



 

  
 
 
 
 

Take Care of Your Health 
 

▪ Get recommended health screenings 

▪ Manage health problems like diabetes, high 
blood pressure, and high cholesterol 

▪ Consult with your health care provider to make 
sure your medicines are right for you 

▪ Reduce risk for brain injuries due to falls, and 
other types of accidents 

▪ Quit smoking 
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Eat Healthily 
 

▪ Fruits and vegetables 

▪ Whole grains 

▪ Lean meats, fish, poultry 

▪ Low-fat or non-fat dairy products 

▪ Less solid fat, sugar and salt 

▪ Proper portion sizes 

▪ Adequate fluids 

30 ACL: Brain Health As You Age Slides 

 

Get Moving 
• Physical activity may: 

• Reduce risks of diabetes, heart disease, 
depression, and stroke 

• Prevent falls 
• Improve connections among brain cells 

• Try to get at least 150 minutes of exercise each week. Move 
about 30 minutes on most days. Walking is great exercise. 

• Join programs that can help you learn to move safely. 

• Check with your health care provider if you haven’t been 
active and want to start a vigorous exercise program. 
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Keep Your Mind Active 
 

▪ Do mentally stimulating activities 

▪ Read books and magazines 

▪ Play games 

▪ Learn new things 

▪ Take or teach a class 

▪ Be social through work or volunteering 
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Stay Connected 
 

▪ People who have meaningful activities, like 
volunteering, say they feel happier and 
healthier 

▪ Social activities are linked to reduced risk for 
some health problems, including dementia 

▪ Join in social and other programs through 
your Area Agency on Aging, Senior Center, 
or other community organizations 

33 ACL: Brain Health As You Age Slides 

 

What Can You Do 
Today? 

 
▪ Pick one thing you can do that may help your brain 

▪ Think of small, first steps such as: 
• Taking a 10-minute walk a few times a week 
• Adding one serving of vegetables each day 
• Making an appointment for health screenings or a 

physical exam 
 

▪ Write down what you will do and when 
▪ Get support from family, friends, or community 

groups! 
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Mindful Attention Exercise 
 

• We will do this EVERY week for 5-10 minutes. 

• Your task will be to close your eyes and concentrate only on 
your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• To help you return to your breath, we’ll periodically 
interrupt your thoughts with a tone. 
• We will ring the tone at random times throughout the attention 

exercise. 
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Mindful Attention Exercise 
 

When you hear the tone: 
1) Quickly stop and record where your attention ‘was’ just 

prior to the moment of interruption. 
• Mark an “X” somewhere along the line in your 

booklet Completely to the left if your attention was completely on your 
breath 
• Completely to the right if your attention was completely on your thoughts 
• Many times, it will have been somewhere along the spectrum between the 

two extremes. 
 
 

2) Flip to a new page. 
3) Return immediately to the breathing practice. 
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Mindful Attention Exercise 
 

• Let’s practice! 
• REMEMBER: 

• Record 
• Flip 
• Return to breath 

 
 

• Questions? 
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Mindful Attention Exercise 

Now we’ll do it for longer. 

• Sit comfortably with your… 
• Feet on the ground 
• Spine straight 
• Shoulders and limbs relaxed 
• Eyes closed 

• Breathe easily in and out, at your own comfortable pace. 
• Every time that you notice that you are thinking about 

other things, just try to refocus on the breath. 
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Mindful Attention Exercise 
 

 

39 

 

Mindful Attention Exercise 
 

• How was that for you? 

• Any questions? 

40 

 



 

  
 
 
 
 

Recap 
 

• Any final thoughts about this week? 

• Next Week: Mindfulness 

• ‘Homework’ Readings: 
• “The Basics of the Healthy Brain” 
• “Could meditation really help slow 

the aging process?” 
• “Essential guide to mindfulness 

for older people” 
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For More Information 
 

▪ Community Programs: 
• Contact a local Area Agency on Aging (AAA) 
• Contact a local Aging & Disability Resource Center (ADRC) 
• Or, go to http://eldercare.gov/ 

 
▪ National Institutes of Health: http://nih.gov 

 
▪ National Institute on Aging at NIH: http://nia.nih.gov 

 
▪ ClinicalTrials.gov, a service of NIH: http://clinicaltrials.gov 

 
▪ Centers for Disease Control and Prevention: 
• http://www.cdc.gov/aging 
• http://www.cdc.gov/physicalactivity 
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Today’s Schedule 
• What is Mindfulness? 

• Homework 

• Benefits of Mindfulness 

• Video 
• 60 Minutes Special on Mindfulness 

• How To: Develop Mindfulness Skills 

• Mindful Attention Exercise 

• Recap and Preview of Next Week 
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What is: 
 

 
 

 



 

  
 
 
 
 

What is Mindfulness? 
 

“Mindfulness means 
paying attention 

In a particular way; 
On purpose, 

in the present moment, 
And non-judgmentally.” 

John Kabat-Zinn 

 

 

 

 

 

 

 

 

 
 

 

 

Benefits of 
Mindfulness: 
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Mindfulness & 
Cognitive Functioning 

 
• Attention 

 
• Executive functioning 

 
• Memory 

 
In younger AND (in some cases) older adults 

 

 

Mindfulness & Other 
Cognitive Functions 
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Benefits 
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Mindfulness & Brain Changes 

• Mindfulness-associated BRAIN changes: 
• Prefrontal Cortex 

• Increased activity 
• Increased thickness 

• Thicker insula (related to sensing internal sensations, 
perceiving emotions) 

• Increased density in hippocampus 
• (Learning and memory) 

• Changes in the amygdala 
• Correlated with decreases in stress 

(Hasenkamp et al., 2012; Tang & Posner, 2009; Allen et al., 2012; Holzel et al., 2011) 

 



 

  
 
 
 
 

Mindfulness & Mental Health 
 

• Improves emotional well-being 
 

• Stress 
 

• Anxiety 
 

• Depression 
 

• Empathy and compassion 
 

• Emotion regulation 
 

 

Mindfulness & Physical Health 
 

• Practice improves some health conditions 
 

• Chronic pain 
 

• Immune function 
 

• Vascular health 
 

• Eating disorders 

 

 

Mindfulness and Older Adults 
 

• Eric Lenze, MD, and colleagues (2014) 
• Participants: older adults with some concerns about 

their memory 
• 8 weeks of formal mindfulness training 

 
After training: 
• Improved performance in: 

• Executive functioning 
• Word-list memory 
• Overall worry severity 

 

 

Video 

60 Minutes Special on Mindfulness 
 

Anderson Cooper 
 

On a mindfulness retreat, 
Anderson Cooper puts down 
the microphone and learns to 
love silence- and life without 

a cell phone. 
 
 

https://www.youtube.com/watch?v=_8-6XzURntE 
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Discussion 
 

• What do YOU think are the “active ingredients” of 
mindfulness? 

• Why do you think it helps so many ? 
• Could some benefits contribute to others? 

• What are some of your reservations regarding 
mindfulness? 

17 

 

How to Develop 
Mindfulness Skills 

• Developing mindfulness involves at least 3 major skills: 
 

1) Focused attention/concentration 
 

2) “Open monitoring” 
 

3) Compassionate, 
nonjudgmental 
acceptance 

 

 

Mindfulness Skills 

1) Focused attention 

• Choose an object of awareness and follow it closely 

with an attitude of openness, interest, and curiosity. 

• Focus and stabilize the mind (a foundation for other 

skills) 

• Concentration helps us see the workings of the mind 

more clearly 

• We become more aware of our “wandering mind” 
 

 

Example: breath-focused 
mindfulness practice 

 
Using the breath 
as an “anchor” of 

attention 
 

Returning 
attention to the Attention wanders 

breath 
 
 
 
 

Disengaging from Noticing that 
the competing attention has 

stimulus  wandered 
 

 



 

  
 
 
 
 

Mindfulness Skills 

 
2) Open monitoring …with acceptance, without judgment 

• Turn to whatever predominates in consciousness at the 
moment 

• Like watching clouds, birds, planes pass by in the sky 

• Allows us to see how the mind hides from certain 
thoughts/feelings/sensations 

• Enhances our appreciation of taste, touch, sights, feelings, 
smells! 

 

 

 

 
 

 
 

 

Mindfulness Skills 

3) Acceptance 

• Loving-kindness and compassion: for self and others 

• Equanimity 

• Mental calmness, composure, and evenness of temper, 

especially in a difficult situation 

 
Responding vs. Reacting 

“Between stimulus and response there is a space. In that space is our power 
to choose our response. In our response lies our growth and our freedom.” 

– Viktor E. Frankl 

 

 

Mindfulness is NOT… 
• … about being stress-free. 

 
• … about being absent of thought, letting your mind go blank. 

 
• … about being complacent. 

 
• … a religious practice. 

 
• … the “latest craze” 

 
• … exclusive to: vegetarians/ “alternative types”/ meditation 

practitioners/ those who can sit cross-legged on the floor/ the 
young 

 

 



 

  
 
 
 
 

Mindful Attention Exercise 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 
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Mindful Attention Exercise 
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Recap 

Mindfulness 
 

  

 
Any final thoughts about this week? 
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Recap 
 

• Next Week: 
• Healthy Body, Healthy Brain: 

Nutrition and Exercise for 
Older Adults 

 

• ‘Homework’ Reading: 
• “Fit and Fabulous as You Mature 
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Today’s Schedule 
 

• Nutrition 

• Special Diets and ‘Brain Foods’ 

• Physical Activity and Exercise 

• Mindful Attention Exercise 

• Recap 
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Why is a Healthy Diet 
Important? 

 
• It has been estimated that 10 to 25 percent of 

older adults suffer from poor nutrition 

• Poor nutrition can contribute to: 
• Heart disease •Anemia 
• Cancer •Frailty 
• Diabetes •Obesity 
• Depression •Osteoporosis 
• Difficulty thinking •Isolation 

 

 



 

 
 

 
 
 

 
How much nutrition do 

I need? 
 
 
 

  
 

 

Nutritional Needs 

• As you get older, you may need less energy from what 
you eat 

• BUT you still need the nutrients from the food you eat 

 

 

Sources of nutrition 
 

• Proteins 

• Carbohydrates 

• Fats 

• Vitamins 

• Minerals 

• Water 

 

 

 

 



 

  
 
 
 
 

 

 

 

 

 

 

Quick Tips for Healthier Eating 

• Vary your fruits and vegetables 
• Eat whole grains (make half your grains whole), 

nuts, and beans 
• Choose foods low in saturated fat, 

trans fat, and cholesterol 
• Get adequate calcium 
• Get enough protein from 

low fat sources 
• Cook with less fat 
• Minimize foods high in sugar 

 

 

 
Are there any foods I 

should avoid? 
 

 

 



 

  
 
 
 
 

What shouldn’t I eat? 
 

• Avoid "empty calories" 
• Foods and drinks with lots of calories but not many 

nutrients 
• Chips 
• Cookies 
• Sodas 
• Alcohol 

• Trans fatty acids 
• Found in some processed foods, margarine, and 

shortenings 

 

 

 
Do I drink enough 

liquid? 
 
 

 

 

 

Most people do not drink 
enough liquid 

 
• Water is GREAT. 

• Other liquids such as juice, milk, and soups are also 
important sources of nutrients. 

• Dont wait until you are thirsty to start drinking. 

• Urine should be a pale yellow to know you are 
drinking adequate liquids. 

• Check with your doctors to see if your medications 
require that you drink even more liquid. 

 

 



 

  
 
 
 
 

What about fiber? 

• Some fiber-eating tips 
• Eat cooked dry beans, peas, and lentils often. 
• Leave skins on your fruit and vegetables if 

possible. 
• Choose whole fruit over fruit juice. 
• Eat whole-grain breads and cereals. 
• Drink lots of fluids to help the fiber move through 

your intestines. 

• The best sources of fiber come from foods, 
not supplements 

 

 

Barriers to Good Nutrition 
 

• Have you ever said the following? 
"I have trouble chewing." 

"Food just doesn’t taste the same anymore." 

"I don't have a car to go shopping." 

"It's hard to cook for one person." 

"I'm just not that hungry anymore." 
 

 

Are you less interested in food? 
 

• As we age, our sense of taste and smell can change 

• This can affect the taste of our foods 

• Some medicines can change your sense of taste and 
make you feel less hungry 

 

 

Barriers to Good Nutrition 
 

• Disability 
 

• 
 
Swallowing problems 

• Changes in appetite • Poor vision 

• Nausea • Financial problems 

• Medication side effects • Depression or anxiety 
• Dental problems • Social isolation 
• Difficulty shopping • Transportation problems 
• Difficulty cooking 

• Other medical conditions 

 

 



 

  
 
 
 
 

Overcoming Barriers to 
Good Nutrition 

 
• Chewing problems – Try juices, canned 

fruits, creamed or mashed vegetables, ground 
meats, eggs, cooked cereals 

• Difficulty shopping – Look into grocery 
delivery or shopping services, ask friends, 
family, church members for help 

• Difficulty cooking – Try microwaveable 
meals, group dining programs 

 

 

Overcoming Barriers to 
Good Nutrition 

 
• Poor appetite – Eat with others, ask your 

doctor if medicine side effects could be 
causing problems, try different spices 

• Financial concerns – Use coupons, buy in 
bulk and share with someone, try low-cost 
options such as beans, bean soups, whole 
grain cereals, look into food bank programs 
or other community assistance 

• For expert help – Talk to your doctor about 
a referral to a registered dietician 

 

 

Food safety 
 

• Do not depend on sense of taste and smell to 
determine safety of food 

• Date foods in your refrigerator 

• If in doubt, throw it out 

• Be careful to fully cook eggs, fish, pork, shellfish, 
poultry, and hot dogs 

• Be careful of raw sprouts, some deli meats, and 
foods that are not pasteurized 

 

 

Improving the Experience 
 

 

 



 

 

 
 

 
 
 

 
What about special diets 

and ‘brain foods?’ 
 

 

 

 

 

 

Spinach 
 

• Eating three or more servings of spinach and other 
leafy greens (such as kale and collard greens) slow 
mental decline due to aging by as much as 40 
percent. 

• Spelled out another way: Leafy greens can make 
your brain function more like the brain of someone 
who is 5 years younger! What makes these veggies 
so super for saving your smarts? Probably brain- 
friendly nutrients including carotenoids, and 
flavonoids. 

‘Food For Brain Health.’ Cleveland Clinic. 
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Omega-3 Fatty Acids 
 

• DHA is a key omega-3 fat in fish oil. 

• DHA may support memory and promote cognitive 
health. 
• People who took 900 mg of it made as few mistakes on 

a memory test as someone 7 years younger would have. 
Get 600 mg a day from supplements. Not only does it 
protect your brain, your arteries benefit as well. 

• In addition to fish, Omega 3-s are also found in 
walnuts, avocados, flaxseeds, eggs, and juices. 

‘Food For Brain Health.’ Cleveland Clinic. 

 

Vitamins 
 

 

 

Calcium 

• Important for strong bones and teeth 
• Older adults are at risk for bone loss 

• Sources: milk and milk products, tofu, dark-green 
leafy vegetables, soybeans, canned sardines, salmon. 

 

 

“Brain Foods” 
Handout 

 
 
 

 

 

 



 

 
 

 
 
 
 

 
Physical Activity and 

Exercise 
 

 

 

Benefits of Physical Activity 

• Reduce risks of chronic diseases 
• Cardiovascular disease 
• Diabetes 
• Some cancers 
• Osteoporosis 

• Reduced risk of falling 

• Improved quality of life 
• Feel better and enjoy life more 
• Regain ability to do everyday tasks 

 

 

Benefits of Physical Activity 

Increasing physical activity at any age improves 
physical and emotional wellbeing. 

• Reduced ongoing levels of oxidative 
stress and inflammatory burden. 
Brooks 2008, Attipoe 2008 

• Inversely associated with the 
risks of Alzheimer's/dementia and 
cognitive decline. Rovio 2005 

• Subjects at risk for AD who walked 150 min. per 
week showed improvements in cognition while the 
control group showed no net change from baseline at 
1.5 yrs. Lautenschlager 2008 

(Environmental Threats to Healthy Aging by Stein, Schettler et al. ) 

 

What is the difference between physical 
activity and exercise? 

 
 
 

 

 

 



 

  
 
 
 
 

Physical Activity and Exercise 
 

• Physical activity is any voluntary body 
movement that burns calories 

• Exercise is physical activity 
• Planned and repeated movements to improve or 

maintain fitness 
• Exercise progress can be scored and counted 

 

 

Exercise and the Brain 
Exercise has the following effects on our brains: 

• Increases cerebral blood flow 

• Brain gets lots of oxygen 

• Increase in cognitive abilities 

• A positive effect on neurotransmitters 

• Enhances our mood (there are conflicting theories why our 
mood is affected, but there is agreement that it is affected) 

• Some research supports that daily exercise protects against brain 
tissue loss 

A study in mice showed that those mice that exercised (using a wheel) were 
better able to learn and navigate a maze. 

http://outreach.mcb.harvard.edu/teachers/Summer05/LindseyReichheld3/8YouandYourBrain.ppt. 

 

 

 
 

What is the difference between moderate 
and vigorous activity? 

 

 

4 Categories of Exercise 
 

• Strength 
• Exercise that builds muscle and increases your metabolism; 

great at keeping your weight and blood sugar in check 

• Balance 
• Build leg muscles and help prevent falls 

• Stretching 
• Gives you more freedom of movement; allows you to 

maintain normal daily activities 

• Endurance 
• Any activity that increases your heart rate and breathing over 

an extended period of time 

 

 



 

 

  
 
 
 
 

Moderate vs. Vigorous 
Activity 

• Moderate activity 
• Light sweating 
• Can maintain activity for more than 20 

minutes 
• Examples: 

• Fast walking 
• Tennis 
• Easy Cycling 
• Folk Dancing 

 

 

Moderate vs. Vigorous 
Activity 

• Vigorous Activity 
• Sweating 
• Rapidly beating heart 
• Rubbery muscles 
• Examples: Jogging 

Weight training 
Aerobic dance 
Squash 

*Men over 40 and women over 50 should check with their 
doctor before performing vigorous activity 

 

 

For health benefits, older adults 
should aim for at least… 

 

 

 

Safety First 
 

• Most older adults can safely perform moderate 
physical activity regardless of age or condition 

• If you have a chronic disease or are concerned, you 
should talk about physical activity with your doctor 
before beginning 

 

 



 

 

  
 
 
 
 

Common Barriers to 
Physical Activity/Exercise 

 
• Lack of interest • Fear of injury 

• Or enjoyability 
• Lack of encouragement, 

• Joint pain support, or 
companionship from 

• Perceived lack of family/friends 
fitness 

• Lack of 
• Weather conditions resources/environment/ 

• Fatigue/lack of energy equipment 
• Lack of time 

 

 

Discussion 
 

• Any ideas for overcoming these kinds of 
barriers to exercise? 

• What are some good low-impact exercises 
that you have head of, or have experience 
with? 

 

 

Exercise Ideas for Seniors 
 

• Yoga • Balance exercises 

• Qigong • Stretching exercises 

• Walking • Swimming 

• Aerobics • Jogging 

 

 

Recap 
 

• Today’s topics: 
 

• Nutrition 
 

• Special Diets and ‘Brain Foods’ 
 

• Physical Activity and Exercise 
 

• Mindful Attention Exercise 
 

• Next Week: 
• Brain Safety, From the Outside In 
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Exercise Ideas for Seniors 
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• Qigong • Stretching exercises 
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• Nutrition 
 

• Special Diets and ‘Brain Foods’ 
 

• Physical Activity and Exercise 
 

• Mindful Attention Exercise 
 

• Next Week: 
• Brain Safety, From the Outside In 

 

 



 

  

Mindful Attention Exercise 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 
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Mindful Attention Exercise 
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Today’s Schedule 
 

• Part 1: Falls and Traumatic Brain Injury 

• Part 2: Internal Brain Health 
• Stroke 

• Part 3: Other medical conditions and behaviors that 
can threaten brain health 
• Heart Disease 
• Diabetes 

3 

 

 
 

Part I: Falls and Traumatic 
Brain Injury 

 

 



Brain Health As You Age Talk 

 

  
 
 
 
 

Traumatic Brain Injury 
▪ Older adults are at higher risk of falling and other accidents 

that can cause brain injury 
 
• How to reduce risk: 

• Exercise to improve balance and coordination 
• Take a fall prevention class 
• Make your home safer 
• Review medicines and vision with your health 

care provider 
• Wear safety belts and helmets 
• Get enough sleep 

5 

 

Contributors to Falls 
 

• Environmental contributors 
• Heavy doors or items, pets, children, stairs 

• Poor balance 

• Weak bones/osteoporosis 

• Medicine problems 

• Vision problems 

 

 

Exercise 
 

• Home Hazards Checklist 
• Discussion Questions 

• Any surprises in your answers? 
• Any barriers to fall safety in your environment, or in 

the environments of friends/family? 
• Maybe we can help brainstorm solutions! 

 

 

Discussion Question 
 
 
 
 

What can you do in your home and in your lifestyle to 
prevent falls and fractures? 

 

 



 

  
 
 
 
 

Reducing Falls and Fractures 
 

• Keeping rooms free of clutter 

• Anchoring carpets and area rugs 

• Wearing rubber-soled shoes for traction 

• Having regular eye exams 

 

 

Balance Exercises to Try 
 

These 5 exercises are aimed at improving your balance 
and your lower body strength. They include: 

• standing on one foot 

• walking heel to toe 
Safety Tips

 
• Have a sturdy chair or a 

• 
balance walk 

person nearby to hold on to if 
you feel unsteady. 

• Talk with your doctor if you 
• back leg raises are unsure about doing a 

particular exercise. 
• side leg raises 

 

 

What is osteoporosis? 
 

• Osteoporosis is a disease that thins and weakens the 
bones to the point that they become fragile and 
break easily. Women and men with osteoporosis 
most often break bones in the hip, spine, and wrist. 

 

 

Calcium for strong bones 
 

• Getting enough calcium helps •   Food with calcium: 
protect bones by slowing bone  • Low fat milk, yogurt, cheese 
loss. • Calcium-fortified orange juice 

• People over 50 should get 1,200 • Dark green leafy vegetables 
milligrams of calcium daily • Sardines and salmon 

• Tofu 
• Vitamin D from sunlight allows • Almonds 

your body to absorb calcium 
• Calcium-fortified cereals 

• If you do not get enough 
calcium from your diet or 
Vitamin D from sunlight then 
supplement 

 

 



 

  
 
 
 
 

 
 

Part II: 
Internal Brain Health 

 

 

The arsenal: Physical brain 
health 

  
 
 

Educate 

  

 
 

Engage 

 
 
 
 

Arsenal 

 
 

Physical 
Brain 
Health 

• Prevent heart attacks and 
strokes, diabetes, cancer, etc. 

 
• Maintain cardiovascular health- 

control blood pressure and 
cholesterol 

 
Mood  Spot- 

train • Aerobic exercise, strength 
training, good nutrition! 

 

 

Stroke Facts 

● A leading cause of adult disability 

● Up to 80 percent of all strokes are preventable 
through risk factor management 

● On average, someone suffers a stroke every 
40 seconds in the United States 

 
 
 
 

© 2011 National Stroke Association 

 

 

Video 
 
 
 

• https://www.youtube.com/watch?v=ryIGnzodxDs 

 

 



 

  
 
 
 
 

Definition of Stroke 
● Event that can cause brain damage 
● Lack of blood flow to the brain caused by a 

clot or rupture of a blood vessel 
 

Ischemic = Clot 
(makes up approximately 
87 percent of all strokes) 

Hemorrhagic = Bleed Thrombotic 
- Bleeding around brain 
- Bleeding into brain 

© 2011 National Stroke Association 

 

 

Stroke Symptoms 
 

Sudden and severe 
headache Sudden confusion 

Trouble speaking 
Trouble seeing 

in one or both eyes Sudden numbness 
or weakness of 

Sudden dizziness face, arm or leg 
Trouble walking 

 
If you observe any of these symptoms, 

CALL 9-1-1 IMMEDIATELY 

Every minute matters! 
 

© 2011 National Stroke Association 

 

 

Stroke Strikes FAST 

You Should, Too. Call 9-1-1 
• F = FACE: Ask the person to smile. 

• A = ARM: Ask the person to raise both arms. 

• S = SPEECH: Ask the person to speak a 
simple sentence. 

• T = TIME: If you observe any of these signs, 
call 9-1-1 immediately 

© 2011 National Stroke Association 
 

 

Transient Ischemic Attack 
(TIA) 

● Transient ischemic attack (TIA) is a warning sign 
of a future stroke – up to 40 percent of TIA 
patients will have a future stroke 

● Symptoms of TIAs are the same as stroke 
● TIA symptoms can resolve within minutes or 

hours 
● It is important to seek immediate medical 

attention if you suspect that you are having or 
have had a TIA 

 
© 2011 National Stroke Association 

 

 



  

 

  
 
 
 
 

Perceptions of Stroke 
Reality : 

Myth – Stroke: —	Up to 80 percent of 
strokes are preventable 

● Is not preventable 
● Stroke requires 

● Cannot be treated emergency treatment 

● Only strikes the elderly —	Anyone can have a 
stroke 

● Happens in the heart 
● Stroke is a “Brain Attack” 

● Recovery ends after 6 
months —	Stroke recovery can last 

a lifetime 
© 2011 National Stroke Association 

 

 

Stroke Prevention 
Guidelines 

1. Know your blood pressure. Have it checked 
at least annually. If it is elevated, work with 
your healthcare professional to control it. 

2. Find out if you have atrial fibrillation (Afib) – 
a type of irregular heartbeat. If you have it, 
work with your healthcare professional to 
manage it. 

3. If you smoke, stop. 
 

© 2011 National Stroke Association 
 

 

Stroke Prevention 

 
4. If you drink alcohol, do so in moderation. 

5. Know your cholesterol number. If it is high, 
work with your doctor to control it. 

6. If you are diabetic, follow your doctor’s 
recommendations carefully to control your 
diabetes. 

 
 

© 2011 National Stroke Association 
 

 

Stroke Prevention 

 
7. Include exercise in your daily routine 
8. Enjoy a lower sodium (salt) and lower fat diet 

9. If you have circulation problems, work with your 
healthcare professional to improve your 
circulation. 

10. If you experience any stroke symptoms, 
call 9-1-1 immediately. Every minute matters! 

 
© 2011 National Stroke Association 

 

 



 

 

 

  
 
 
 
 

 
Part III: 

Other medical conditions 
and behaviors that can 
threaten brain health 

 

 

Heart Disease and 
High Blood Pressure 

 
Heart disease and high blood pressure can lead to stroke and 
blood vessel changes related to dementia. 

 
 

How to reduce risk: 

▪ Control cholesterol and high blood pressure 
▪ Exercise 
▪ Eat healthy foods 
▪ Quit smoking 
▪ Limit use of alcohol 

26 

 

Diabetes 
 

▪ Damages blood vessels throughout your body, 
including your brain 

▪ Increases risk for stroke and heart attack 
▪ May increase risk for memory problems and 

Alzheimer’s disease 
▪ Maintaining a healthy weight through physical 

activity and healthy eating can prevent or 
control diabetes 

Talk with your health care provider about the combination 
of lifestyle and medicine that works for you. 

27 

 

Mindful Attention Exercise 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 

28 

 



 

  

Mindful Attention Exercise 
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Recap 
 

• Falls and Traumatic Brain Injury, Stroke, Heart 
Disease, and Diabetes 

• Next Week: 
• Sleep 

• ‘Homework’ Reading: 
• Age Page: A Good Night’s Sleep 

30 

 



 
 

  
 
 
 
 

Today’s Schedule 
 

• Why is Sleep Important? 

• Video 
• Ted Talk: One more reason to get a good night’s sleep 

• How does sleep change with age? 

• Discussion: 
• Edward’s Problem 
• Tips to Help You Fall Asleep 

• Sleep Disorders 

• Mindful Attention Exercise 

• Recap and Preview of Next Week 
3 

 

Why is Sleep Important? 
 
 
 
 
 
 

 

4 

 



 

  
 
 
 
 

Sleep is important: 

• Sleep allows our body to rest and to restore its energy 
levels. 

• Without enough restful sleep, not only can we become 
grumpy and irritable, but also inattentive and more 
prone to accidents. 

• Like food and water, adequate sleep is essential to good 
health and quality of life. 

• Poor nighttime sleep are can cause a depressed mood, 
attention and memory problems, excessive daytime 
sleepiness and also more nighttime falls. 

5 

 

Why do we sleep? 

Two Theories: 
1. Restorative Value 

The body uses sleep time to recover from the mental and physical 
work that was done during the day. It is thought that REM sleep is 
used to restore mental functions and may even help reinforce new 
connections. (neuronal connections are believed to be the basis to 
learning and memory) SWS sleep is thought to allow physical 
recovery. 

2. Adaptive Value 
This is the theory that sleep has an adaptive advantage. While an 
animal was not foraging for food, hunting, etc the animal could 
conserve energy. 

http://outreach.mcb.harvard.edu/teachers/Su6mmer05/LindseyReichheld/YouandYourBrain.ppt. 

 

Types of sleep… 

• NREM sleep: (non-rapid eye movement) 

• This includes four stages, ranging from light to deep 
sleep. We cycle through these four stages of sleep 

approximately every 90 minutes. 

• REM sleep: (rapid eye movement) 

• When we enter into REM sleep, the most active 
stage of sleep, dreaming often occurs. During REM 

sleep, the eyes move back and forth beneath the 
eyelids and muscles become immobile. 

7 

 

TED Talk 

One more reason to get a good night’s sleep 
 

Jeff Iliff 
The brain uses a quarter of the body's 

entire energy supply, yet only 
accounts for about two percent of the 
body's mass. So how does this unique 

organ receive and, perhaps more 
importantly, rid itself of vital 

nutrients? New research suggests it 
has to do with sleep. 

 
 

https://www.ted.com/talks/jeff_iliff_one_more_reason_to_get_a_good_night_s_sleep 
8 

 



 

  
 
 
 
 

Discussion 
 

• Do you have a regular bedtime and wake-up 
schedule? 

• How much sleep do you get in 24 hours, including 
naps? 

• What do you do if you can’t sleep? 

9 

 

 

 
How does sleep change 

with age? 

10 

 

How does sleep change 
with age? 
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Our sleep 
needs are 
changing 

throughout 
our lifetimes! 

 
Children and adolescents need more sleep than adults. 

Interestingly, older adults need about the same amount 
of sleep as younger adults -- seven to nine hours of 

sleep per night. 

12 

 



 

  
 
 
 
 

Sleep with age 
 

 

13 

 

You are not alone… 
 

• Many older adults often get less sleep than they need. Often 
because they have more trouble falling asleep. 
A study of adults over 65 found that 13% of men and 36% of 
women take over 30 minutes to fall asleep! 

• Older people often sleep less deeply and wake up more often 
throughout the night, which may be why they may nap more 
often during the day. 

 
• Nighttime sleep schedules may change with age too. Many 

older adults tend to get sleepier earlier in the evening and wake 
up earlier in the morning. 

14 

 

Why this happens…. 
 

As we get older, we may produce and secrete less 
melatonin, the hormone that promotes sleep. 

Older adults may also be more sensitive to -- and may 
awaken because of -- changes in their environment, 

such as noise. 

Loss of sleep is also related to other medical disorders 
that we may have. 

*Adults with less ailments tend to sleep better 

15 

 

Is poor sleep a problem? 
 

Many people believe that poor sleep is a normal part of 
aging, but it is not. 

In fact, many healthy older adults report few or no sleep 
problems. 

Sleep patterns change as we age, but disturbed sleep and 
waking up tired every day are not part of normal aging. 

If you are having trouble sleeping, see your doctor or a 
sleep specialist. There are treatments that can help. 

16 

 



 

  
 
 
 
 

Habits that make it difficult to get a good 
night's sleep: 

 
*Napping frequently during the day 

*Not exercising as much or as often 

*Spending less time outdoors can reduce exposure to sunlight 
and upset the sleep cycle 

*Drinking more alcohol or caffeine 

* Certain medications 

17 

 

Discussion 
 

• Ever since he retired, Edward dreads going to bed at night. 
He’s afraid that when he turns off his light, he will just lie 
there with his eyes open and his mind racing. “How can I 
break this cycle?” he asks. “I’m so tired—I need to get 
some sleep.” 

 
• Anybody have ideas or tips for Edward? 
• What has worked for you when you have had difficulty 

falling asleep? 

18 

 

Discussion: 
Tips to Help You Fall Asleep 

 
• Try counting to 100 

 
• Some people find that playing mental games makes them 

sleepy. 
• For example, tell yourself it is 5 minutes before you have to 

get up, and you’re just trying to get a little bit more sleep. 

• Some people find that relaxing their bodies puts them to sleep. 
• One way to do this is to imagine your toes are completely 

relaxed, then your feet, and then your ankles are completely 
relaxed. 

• Work your way up the rest of your body, section by section. 
You may drift off to sleep before getting to the top of your 
head. 

19 

 

Discussion: 
Tips to Help You Fall Asleep 

 
• Use your bedroom only for sleeping. 

• After turning off the light, give yourself about 20 
minutes to fall asleep. 
• If you’re still awake and not drowsy, get out of bed. 

When you feel sleepy, go back to bed. 

20 

 



   

 

  
 
 
 
 

Discussion: 
Tips to Help You Fall Asleep 

• Follow a regular sleep schedule. 
• Go to sleep and get up at the same time each day, even on weekends 

or when you are traveling. 
• Avoid napping in the late afternoon or evening, if you can. 

• Naps may keep you awake at night. 
• Develop a bedtime routine. 

• Take time to relax before bedtime each night. Some people read a 
book, listen to soothing music, or soak in a warm bath. 

• Try not to watch television or use your computer, cell phone, 
or tablet in the bedroom. 
• The light from these devices may make it difficult for you to fall 

asleep. And alarming or unsettling shows or movies, like horror 
movies, may keep you awake. 

21 

 

Discussion: 
Tips to Help You Fall Asleep 

(CONTINUED) 

 
• Keep your bedroom at a comfortable temperature 

• Not too hot or too cold, and as quiet as possible. 
• Use low lighting in the evenings and as you prepare for bed. 
• Exercise at regular times each day but not within 3 hours of your 
bedtime. 
• Avoid eating large meals close to bedtime 

• They can keep you awake. 
• Stay away from caffeine late in the day. 

• Caffeine (found in coffee, tea, soda, and chocolate) can keep you 
awake. 

22 

 

Sleep Disorders… 
 
 
 
 
 
 

Sleep disorders make it hard to fall asleep or stay asleep 
throughout the night and can make you drowsy during 

the day. 

The most common sleep disorders among older adults are 
insomnia, sleep-disordered breathing, such as snoring 
and sleep apnea, and movement disorders like restless 

 

 



 

  
 
 
 
 

Insomnia… 

Insomnia is the most common sleep complaint at any 
age. 
It affects almost half of adults 60 and older. 

 
If you experience of the following symptoms, 
you may have insomnia: 

• taking a long time -- more than 30 to 45 minutes -- to 
fall asleep 
• waking up many times each night 
• waking up early and being unable to get back to sleep 
• waking up feeling tired 

25 

 

Sleep Apnea 

Obstructive sleep apnea: 

• Short pauses and gaps in breathing while sleeping 

• Air entering the nose or mouth is partially or completely 
blocked, usually because of obesity or extra tissue in the 
back of the throat and mouth. 

• Sleep apnea is more 
common in men than women. 

26 

 

Sleep Apnea 

 
• Can lead to injury, high blood pressure, stroke, or 

memory loss, all of which can affect brain health 

• Treatment begins with lifestyle changes, such as 
avoiding alcohol, losing weight, and quitting 
smoking 

• Use of special devices, ordered by your doctor, may 
also help 

Brain Health As Y2o7u Age Talk 

 

More to be aware of… 
 

• The most common reason older adults wake up at night is 
to go to the bathroom. 

• Unfortunately, waking up to go to the bathroom at night 
places older adults at greater risk for falling. 

• Disorders that cause pain or discomfort during the night 
such as heartburn, arthritis, menopause, or cancer and 
medical conditions such as heart failure and lung disease 
may make it more difficult to sleep through the night too. 

28 

 



 

  
 
 
 
 

Safe Sleep for Older Adults 
 

Try to set up a safe and restful place to sleep. Make sure you 
have smoke alarms on each floor of your home. Before going 
to bed, lock all windows and doors that lead outside. 

Other ideas for a safe night’s sleep are: 
• Keep a telephone with emergency phone numbers by your bed. 
• Have a lamp within reach that is easy to turn on. 
• Put a glass of water next to the bed in case you wake up thirsty. 
• Don’t smoke, especially in bed. 
• Remove area rugs so you won’t trip if you get out of bed 

during the night. 
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Mindful Attention Exercise 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 
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Mindful Attention Exercise 
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Recap 
 

• Importance of sleep, age-related sleep changes, and 
sleep disorders. 
• Any final thoughts about this week? 

• Next Week: Cognitive Spot-training 

• ‘Homework’ Readings: 
• “ACTIVE Study May Provide Clues to Help Older 

Adults Stay Mentally Sharp” 
• “25 Ways to Learn Faster” 
• “Do Brain Training Programs Actually Work?” 
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Today’s Schedule 
 

• Revisiting: Trends in Cognitive Aging 

• Brain plasticity 
• What it is and why it matters 

• Cognitive Training 
• Brain HQ Activity 

• Discussion 

• Video: Do brain-training exercises really work? 

3 

 

As we age… 
 
 
• Changes most often occur in: 
 

• Brain speed 
 

• Word finding 
 

• Executive functioning 

4 

 



Psychology and aging, 17(2), 299. 
Marsiske, M. (November 10, 2014). Computers, treadmills and videogames: The new arsenal for late life brain training. Paper presented at the American Institute for Research, Wash 

 

  
 
 
 
 

‘The Arsenal’ 

• So far we have mostly discussed 
the ‘physical brain health’ portion Educate

 

of the model. 
Physical 

• Nutrition Engage  Brain 
Health 

Arsenal 

• Exercise 

• Sleep 
• Preventing damage/injury Mood Spot-

 
train 

 

• stroke, falls, etc. 

• We’ll be discussing the other pieces: spot-training and 
cognitive ‘engagement’ are especially dependent on the 
principals of neuroplasticity 

 

 

What is Brain Plasticity? 

• Plasticity, or neuroplasticity, is the lifelong ability 
of the brain to reorganize neural pathways based 
on new experiences 

• As we learn, we acquire new knowledge and skills 
through instruction or experience. 

• In order to learn or memorize a fact or skill, there 
must be persistent functional changes in the brain 
that represent the new knowledge. 

• The ability of the brain to change with learning is 
what is known as neuroplasticity. 

 

 



 
 

 
 

Because of neuroplasticity... 
We can still: 

• Learn new things even at the oldest ages 
• Demonstrate physical change in the brain even in older 

age: 
• Strengthen synaptic connections 
• Increase efficiency of the brain 
• ‘Plump up’ certain areas of the brain 

• Improve performance in specific cognitive areas 
• Potentially ward off or delay cognitive decline 

9 

 

Several studies have now shown that people who had complex 
jobs (lots of working with other people, especially supervision; 
lots of “manipulating data”) stay intellectually strongest 
Other studies show that complex activities—especially what is 
known as “novel problem solving” are particularly related to 
high levels of mental functioning in later life. 

What Can I Do for my Mind? 

Cultural activities (especially theater, music) 
Jigsaw and crossword puzzles 

Keep increasing the level of challenge 
Continued school activities 
Volunteer work 
NPR, not Wheel of Fortune; 
PBS, not WB 

What Can I Do for my Mind? 
Remembering things is easier if those things have meaning 
If you hear a news story, and want to relate it later, you’ll 
remember it better if you think about it, and what it means to 
you. 
Grocery lists would be a bear; but ingredients for a preferred 
recipe wouldn’t be 

Training: Meaningfulness 



  
 
 

It is easier to remember things that are organized 
Grocery lists, again, are easier if we think about the items in 
terms of grocery aisles…not just individual items 
Names and faces are easier if we group people or things into 
categories 

Training: Organization 
Seeing things in our minds really helps 
Picturing a stranger in their underwear REALLY helps 
“Method of Loci”…a classic technique that works and can be 
applied 
The funnier and more vivid the image, the easier you will recall 
it. 

Training: Visualization 

Link items together into a story 
Think about your errand list as a route, not a collection of 
errands 
Always keep your keys in a front hall basket 
Mr Hook has a hook-nose 

Training: Association 
The exercise rule is practice 
The school rule is practice 
The life rule is practice: Make a deliberate attempt, every day, 
to “exercise your mind” 

Try to learn a new word 
Try to remember a new list 
Do the puzzles, and try to remember them 

Training: Practice, practice 



  
 
 
  

“If it doesn’t make you breathe hard, it’s not hard enough” 
If it isn’t mentally difficult – “easy crosswords”, “The Price is 
Right” – it probably isn’t the right level of challenge to make 
you sweat hard. 
If you can remember a list of 9 words today, make  
remembering TEN words the next goal. Don’t stop till you get 
there, and remember ELEVEN words after that. 

Training: Staying Challenged 
Cognitive ‘spot-training’ 

 
 
 

Educate 
 
 

Physical 
Engage Brain 

Health 
Arsenal 

 
 
 

Mood Spot- 
train 

 

 

What is cognitive ‘spot-training?’ 

• Guided, generally repetitive practice on a set of tasks related to 
memory, attention, or other brain functions (Kueider, Bichay, & Rebok, 
2014). 

 

• “Exercise” for the brain 
 

• Many forms: computer, 

individual, group format. 

 

 



 

  
 
 
 
 

Participants 
 
• 2,802 healthy non-demented seniors (age 65+) 

• 10-year longitudinal study: measured at baseline, 1, 2, 3, 5, 10 
years. 

• Community-based, multi-site clinical trial Baseline 
N: 2,802 

 
Demographic Information Year 5 

N: 
1,870 

 
Year 

10 N: 
1,220 
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Cognitive training 
 

• 3 separate training groups; 10 training 
sessions. 
• Memory (mnemonics), 
• Reasoning 
• Processing Speed 

• Plus a control group 

22 

 

2- and 5- year 
results 

 
• Immediate and 2-year follow-up: Better performance in all 

respectively trained domains, but no transfer of gain to other 
domains, nor any effect on IADLs. 

 

• At 5-year follow-up: 
• Training effects had lasted over 5 years 
• Reasoning training specifically protected against decline in IADLs. 

• First major trial to show a significant generalizability of effect between domains. 

23 

 

ACTIVE study key takeaways 

 
• Each intervention produced large and significant 

improvements in the specific domain targeted. 
 

• Training effects dissipated over 10 years, but 
• Were maintained for 5 years for memory group, and 
• 10 years for reasoning and speed. 

 
 

• SOME generalizability over 10 years- all to IADLs; 
no group to each other. 

 

 

 Mean SD Range 

Age (years) 73.6 5.9 65-94 

Education (years) 13.5 2.7 4-20 

Mini Mental State 
Exam 

27.3 2.0 23-30 

 



The 
American Journal of Geriatric Psychiatry, 17(3), 179-187. 

 

  
 
 
 
 

Randomized controlled trial review 
(2009) 

 
• 7 longitudinal RCTs showed “protective” effects of 

cognitive training; 4/7 statistically significant. 

• Generalizability/transfer to other domains, and 
maintenance of gains over time are inconsistent across 
studies. 

• Some evidence that multi-modality approach produces 
more robust results than cognitive training alone. 

 

 
Valenzuela, M., & Sachdev, P. (2009). Can cognitive exercise prevent the onset of dementia? Systematic review of randomized clinical trials with longitudinal follow-up. 

 

Summary/key takeaways 
 

• Multi-modal training may be more effective and 
clinically relevant than cognitive spot training. 

• No current consensus on the nature of the optimal 
cognitive exercise 

• 3 Important principals for cognitive 
stimulation/training: 

• Novelty 
• Variety 
• Challenge 

 

 

Video 
 

• Do Brain Training Games Really Work? 

• http://www.cnn.com/2016/10/20/health/brain- 
training-exercises/ 

 

 

Mindful Attention Exercise 
 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 

28 

 



 

Mindful Attention Exercise 
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Today’s Schedule 

• Ted Talk: Brain Plasticity (Continued from Week 7) 

• Discussion: 
• People DO Need People: Social Interaction Boosts 

Brain Health in Older Age 

• Video: Engagement and the Aging Brain 

• Social and Emotional Loneliness 

• Education and Engagement for Cognitive Reserve 

3 

 

TED Talk 

Growing evidence of brain plasticity 
 

Michael Merzenich 
 

Neuroscientist Michael Merzenich 
looks at one of the secrets of the 

brain’s incredible power: its ability to 
actively re-wire itself. He’s researching 
ways to harness the brain’s plasticity 
to enhance our skills and recover lost 

function. 

 
https://www.ted.com/talks/michael_merzenich_on_the_elastic_brain 

 

 



 

  
 
 
 
 

Discussion 
 

• What is it about social engagement that you think 
matters? 

 

 

Social vs. Emotional 
Loneliness 

 
• “You can be alone without being lonely, and you can 

be lonely without being alone” 

• Social loneliness: 

• Emotional loneliness: 

 

 

UCLA Loneliness Scale 
 

 

 

Quiet thinking questions 
 

• Do you think your social and emotional needs are 
being met? 

• If not, would you be interested in taking steps 
toward creating stronger social connections? 

 

 



 

 

  
 
 
 
 

Discussion 
 

• Dilemma: 
• Rose has just moved to an assisted living community 

after the loss of her husband, Peter. Rose has not had to 
“make friends” to sustain her emotionally/socially in 
many years. She feels somewhat uncomfortable 
approaching people and does not know how to go 
about “putting herself out there.” 

• Any ideas? 
• And what if Rose lived in the community? 

 

 

Video 

Engagement and the Aging Brain 
US News and World Report 

 
New studies show that adding 

creativity and challenging your 
brain could actually add years to 
your life. There is evidence that 
intensive involvement in the arts 

helped to improve the mental 
health, physical health, and 
overall quality of life for the 

participants. 

 
https://www.youtube.com/watch?v=YtNI3Rrqb_0 

 

 

The Arsenal: Education 
 
 
 
 
 
 
 

Engage 
 
 
 
 
 

Mood 

 
 
 

Educate 
 
 
 
 

Arsenal 

 
 
 
 
 
 
 
 
 
 
 
 
 

Spot- 
train 

 
 
 
 
 
 
Brain 
Health 

 

• Education is protective against 
cognitive decline 

 
• Cognitive reserve: the mind’s 

resistance to damage to the 
brain. 

 
• Older adults can continue their 

education, take courses, learn 
things like new languages. 

 

 

The Arsenal: Engagement 
 
 
 
 
 
 
 

Engage 
 
 
 
 
 

Mood 

 
 
 

Educate 
 
 
 
 

Arsenal 

 
 
 
 
 
 
 
 
 
 
 
 
 

Spot- 
train 

 
 
 
 
 
 
Brain 
Health 

• Engaging, interesting leisure 
activities benefit: 

• Memory, problem solving, 
mood 

 
• Quilt, play piano, learn to use the 

computer, join book club, etc. 
Novelty is key. 

 
• Leisure engagement: greatest 

benefits when carried out socially, 
in a group. 

• Can have dual benefits: 
1) reduction of negative 

mood 
 

 



 

  
 
 
 
 

Discussion 
 

• Is there one thing that you have never tried that you 
would like to learn? 

13 

 

 

 

 

 

 

 

 

 

Mindful Attention Exercise 
 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 

16 

 



 

  

Mindful Attention Exercise 
 

 

17 

 

Recap 
 

• Next Week: 
• Positive Mental Health 

• ‘Homework’ Reading: 
• Vital Signs: Do brain-training exercises really work? 
• 25 Ways to Learn Faster 

18 

 



 
 

  
 
 
 
 

Today’s Schedule 
 

• Mood Difficulties: 
• Depression 
• Stress and Anxiety 

• Video: How Stress Affects Your Brain 
• Discussion 

 
• Promoting Happiness and Positivity in Later Life 

• Carstensen Video: Older people are happier 
• Video: What makes a good life? 

3 

 

The arsenal: mood 
 
 
 
 
 
 
 

Engage 

 
 
 

Educate 

  
 
 
 
 
 
Brain 
Health 

 
 

• Memory, attention, and 
other domains can be 
compromised by 
anxiety and depression. 

 Arsenal    

 
 
 

Mood 

  
 
 

Spot- 
train 

 • Seeking help in these 
areas can help to 
alleviate cognitive 
difficulties. 

 

 



Brain Health As You Age Talk 

 

  
 
 
 
 

Depression 

▪ Feelings of sadness or loss of interest in favored 
activities that last for weeks at a time 

▪ Not a normal part of aging 

▪ Confusion or attention problems 
caused by depression can sometimes 
look like dementia 

▪ Some medicines can cause depression 

▪ Treatment can involve therapy and medicine 
5 

 

Managing Depression 

• Talk to your doctor 
• Is a referral to counseling or therapy appropriate? 

• Can be short-term or longer term. 
• Today’s therapy strategies (e.g. cognitive-behavioral therapy) 

tend to be very solution-focused and incorporate hands-on, 
practical approaches to treating the problem. 
• They help you learn to identify and target unhelpful thought patterns 

and behaviors that might be contributing to your mood. 

• Are medications appropriate? 

• Complementary Therapies: 
• Exercise, Enjoyable Activities, Yoga, Meditation, Certain 

Dietary Supplements 
 

 

Stress and Anxiety 
 

• Video: How stress affects your brain 
• https://ed.ted.com/lessons/how-stress-affects-your- 

brain-madhumita-murgia#watch 

 

 

Stress and Anxiety: 
Discussion 

 
• There has been a lot of research into how chronic 

stress changes the brain. But do you think it could be 
a good thing, if managed effectively? Why and in 
what situations? 

• Can you come up with ideas for how to manage 
stress, based on what you know about how stress 
affects you? 

 

 



 

  
 
 
 
 

Older People are Happier 
 
 

• http://www.ted.com/talks/laura_carstensen_older_people_are_happier 
 

In the 20th century we added an unprecedented number of years to our 
lifespans, but is the quality of life as good? Surprisingly, yes! Psychologist 
Laura Carstensen shows research that demonstrates that as people get older 

they become happier, more content, and have a more positive outlook on the 
world 

 

 
 

 

 

Happiness 
 

• Video: 
• What Makes a Good Life? Lessons from the 

Longest Study on Happiness 

• https://ed.ted.com/featured/zt8LPHB1#watch 

 

 

Mindful Attention Exercise 
 

For the next few minutes... 

• Try to concentrate only on your breathing. 
• Every time that you notice that you are thinking about other 

things, just try to refocus on the breath. 

• When you hear the tone: 
1) Record where your thoughts ‘were’ just prior to the moment 
of interruption 
2) Then immediately return to the breath practice. 
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Mindful Attention Exercise 
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Self-Administered Comorbidity Questionnaire 

Materials:  

(1) Laminated Comorbidity Questionnaire Problem List 

(2) Paper Self-Administered Comorbidity Questionnaire Record Form 

(3) Pen for participant 

Note to Tester:  The laminated Comorbidity Questionnaire Problem List is to be used only when the 
participant is self-administering comorbidity questions.  The card is to be stored securely when not in 
use, and it is not to be stored with/near the Record Form, nor is it to be shared with data entry staff. The 
participant’s paper Record Form should be stored separately from the rest of the participant’s data. 

  

APPENDIX C
SELF-ADMINISTERED COMORBIDITY QUESTIONNAIRE



Self-Administered Comorbidity Questionnaire 

Participant Instructions: 

Part 1 

Please indicate on the paper RECORD FORM:  

Q1 = “What is the third letter of your last name?”  
Q2 = “What is the month of your birth (in numbers, 01 = January, 12 = December) 
Q3 = “What is the first letter of your last name?” 
Q4 = “How many siblings do you have (alive and deceased)” 

 

Part 2 

Please read the list of common problems on the laminated sheet provided to you.  For each one, please 
indicate with a checkmark  on the paper RECORD FORM whether a health care provider (for example, a 
doctor or a nurse) ever told you that you have this problem.  

If you do have the problem,  please answer the two followup questions.   

• First, for each condition that a health care provider has indicated that you have, indicate if you 
receive medications, or some other type of treatment for the problem.   

• Second, please indicate if the problem limits any of your activities.  

Finally, if there are additional conditions that are not listed, you will have an opportunity to list them at 
the end. 

 

 

 

 

 

 

 

 

 

 



COMORBIDITY QUESTIONNAIRE PROBLEM LIST 

 

 Do you have 

the problem? 

Did you 

receive 

treatment for 

it? 

Does it limit 

your 

activities? 

PROBLEM No 
(0) 

Yes 
(1) 

No 
(0) 

Yes 
(1) 

No 
(0) 

Yes 
(1) 

1. Eye disease, including cataracts or glaucoma 
or macular degeneration or diabetic 
retinopathy 

      

2. Hearing disease, including deafness or 
hearing loss 

      

3. Anemia or other blood disease       
4. High cholesterol       
5. High blood pressure       
6. Heart disease       
7. Angina or chest pain due to heart disease       
8. Heart attack or myocardial infarction       
9. Congestive heart failure       
10. Stroke, mini-stroke or TIA       
11. Diabetes       
12. Lung disease including *Asthma or *chronic 

bronchitis or *emphysema or *COPD 
      

13. Rheumatoid arthritis       
14. Back pain       
15. Joint pain, including ankles, toes, knees, hips, 

shoulders, wrist and fingers 
      

16. Osteoarthritis, degenerative arthritis       
17. Chronic or recurrent anxiety       
18. Depression       
19. Alzheimer’s disease, mild cognitive 

impairment,  or dementia 
      

20. Ulcer or stomach disease       
21. Kidney disease       
22. Liver disease       
23. Skin Cancer       
24. Cancer other than skin cancer       
25. Other       

 

  



COMORBIDITY QUESTIONNAIRE RECORD FORM: 

 

Q1 ________       Q1 ________       Q1 ________      Q1 ________    

 

 Question 1 Question 2 Question 3 

CATEGORY 0 1 0 1 0 1 
1. Category  1       
2. Category 2       
3. Category 3       
4. Category 4       
5. Category 5       
6. Category 6       
7. Category 7       
8. Category 8       
9. Category 9       
10. Category 10       
11. Category 11       
12. Category 12       
13. Category 13       
14. Category 14       
15. Category 15       
16. Category 16       
17. Category 17       
18. Category 18       
19. Category 19       
20. Category 20       
21. Category 21       
22. Category 22       
23. Category 23       
24. Category 24       
25. Category 25       

 

 



APPENDIX D 
MACS STUDY WEEKLY ATTENTION TASK STIMULI 

 
Attention Network Task 

 

 
  



Go-No-Go  
(Illustrated with N as the inhibition letter) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Cued Stroop 
(Incongruent color-word pair displayed) 

 

If cue is “color,” R should be selected on the keyboard 
If cue is “word,” B should be selected on the keyboard 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Useful Field of View 

     

 

 

 
 



Breathing/Mind Wandering Task 

 

 
 
 



 
APPENDIX E 

TABLES OF MEANS (T-SCORE METRIC) AND STANDARD DEVIATIONS FOR STUDY MEASURES 
 

ANT Alerting 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 44.828 10.829 19 48.963 12.890 39 46.843 11.905 

2 16 45.064 12.828 15 44.975 12.517 31 45.021 12.466 

3 18 49.449 9.115 15 43.794 12.155 33 46.879 10.815 

4 16 51.636 10.579 15 47.973 8.961 31 49.863 9.844 

5 19 49.874 10.579 19 47.421 10.697 38 48.648 10.567 

6 19 51.348 10.499 18 49.548 10.596 37 50.472 10.439 

7 19 53.265 8.469 16 48.733 9.605 35 51.193 9.161 

8 18 52.956 6.863 16 50.889 9.088 34 51.984 7.931 

9 17 52.991 8.231 14 48.343 6.830 31 50.892 7.866 

10 18 54.711 8.737 11 47.533 12.616 29 51.988 10.759 

11 15 49.581 8.177 14 48.404 8.951 29 49.013 8.426 

12 18 54.066 9.003 14 51.642 5.875 32 53.005 7.773 

13 17 52.188 7.233 15 52.832 6.820 32 52.490 6.936 

14 18 53.145 8.192 17 51.194 12.096 35 52.198 10.168 

                      

ANT Orienting 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 51.535 11.965 17 46.906 13.498 37 49.408 12.728 

2 16 49.066 8.992 15 44.974 10.395 31 47.086 9.756 

3 18 52.381 8.949 15 47.036 11.109 33 49.951 10.190 

4 16 48.308 5.767 15 48.982 6.664 31 48.634 6.121 

5 19 50.984 10.159 18 50.190 10.284 37 50.598 10.085 

6 19 48.454 11.003 18 51.490 11.949 37 49.931 11.416 

7 19 45.886 8.109 16 49.263 11.072 35 47.430 9.581 

8 18 49.749 10.290 16 52.990 11.877 34 51.274 11.016 

9 17 52.494 8.974 13 55.840 11.012 30 53.944 9.872 

10 18 50.071 9.812 11 52.422 8.088 29 50.963 9.119 

11 15 49.121 9.336 14 53.358 9.610 29 51.166 9.545 

12 18 46.419 8.352 14 51.414 9.802 32 48.605 9.213 

13 18 51.980 7.398 14 52.515 10.605 32 52.214 8.789 

14 18 45.675 8.373 17 53.214 9.223 35 49.337 9.471 



                      

ANT Conflict Monitoring 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 19 51.604 14.371 18 60.386 8.048 37 55.877 12.396 

2 16 51.204 11.733 14 57.261 10.876 30 54.030 11.562 

3 18 50.387 7.577 15 57.137 7.716 33 53.455 8.258 

4 16 48.832 8.302 16 57.912 9.925 32 53.372 10.114 

5 19 48.209 9.792 19 53.807 10.428 38 51.008 10.373 

6 19 45.771 9.849 18 54.389 9.844 37 49.964 10.646 

7 19 47.250 8.511 16 51.653 9.203 35 49.263 8.981 

8 18 46.907 9.659 16 49.237 9.111 34 48.003 9.338 

9 17 45.988 7.923 14 49.729 8.631 31 47.678 8.327 

10 18 48.402 8.144 11 46.682 7.970 29 47.750 7.980 

11 15 44.943 8.260 14 49.738 8.063 29 47.258 8.381 

12 18 47.126 9.449 14 47.303 8.855 32 47.203 9.047 

13 18 44.971 9.382 15 50.415 8.771 33 47.446 9.381 

14 18 44.468 8.900 17 49.213 7.347 35 46.773 8.414 

                      

Stroop Interference 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 51.467 8.591 19 54.701 9.042 39 53.043 8.849 

2 16 53.589 8.434 13 49.539 12.024 29 51.773 10.211 

3 18 50.839 10.964 14 49.167 12.110 32 50.107 11.319 

4 16 52.938 10.075 16 51.299 11.396 32 52.118 10.613 

5 17 50.695 8.922 18 49.948 10.214 35 50.311 9.475 

6 18 50.878 9.116 18 51.041 8.208 36 50.959 8.550 

7 18 49.789 8.056 15 49.783 13.088 33 49.786 10.460 

8 18 49.513 9.830 16 49.013 7.941 34 49.278 8.861 

9 17 47.251 10.525 13 51.631 9.528 30 49.149 10.176 

10 18 49.367 9.206 11 45.814 8.791 29 48.019 9.063 

11 15 50.911 12.459 14 49.667 10.141 29 50.310 11.215 

12 17 46.994 8.861 14 45.136 7.311 31 46.155 8.119 

13 18 48.864 10.786 15 51.088 9.207 33 49.875 10.008 

14 18 48.901 12.838 17 47.762 11.424 35 48.348 12.006 

    
  
                 

                      



Stroop Switch Cost 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 19 55.981 10.278 15 57.320 12.033 34 56.572 10.932 

2 15 51.323 10.266 13 57.797 8.439 28 54.329 9.855 

3 16 50.516 10.195 14 53.451 10.119 30 51.886 10.094 

4 16 49.202 11.382 15 49.590 9.525 31 49.390 10.352 

5 18 50.224 9.597 18 49.416 10.977 36 49.820 10.170 

6 19 49.792 12.217 18 51.407 8.949 37 50.577 10.635 

7 18 46.096 8.802 15 49.054 15.048 33 47.441 11.936 

8 18 46.116 8.546 16 49.642 9.151 34 47.775 8.882 

9 17 45.659 9.919 13 47.044 10.474 30 46.259 10.008 

10 17 47.037 6.133 11 48.366 6.728 28 47.559 6.284 

11 15 51.896 10.655 14 51.138 10.170 29 51.530 10.244 

12 17 46.949 8.125 14 47.766 6.114 31 47.318 7.182 

13 18 47.255 7.720 15 52.354 9.123 33 49.573 8.644 

14 18 48.427 9.209 17 51.451 8.532 35 49.896 8.889 

                      

UFOV Min. Threshold 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 18 55.288 8.377 20 57.027 8.286 38 56.203 8.263 

2 15 52.882 10.037 15 53.665 8.005 30 53.273 8.929 

3 17 52.140 9.430 14 53.872 11.785 31 52.922 10.410 

4 16 52.248 9.007 16 51.287 8.613 32 51.768 8.683 

5 17 49.690 9.094 18 55.116 9.599 35 52.480 9.621 

6 18 47.896 8.013 18 51.403 8.230 36 49.649 8.200 

7 17 46.120 9.285 15 47.810 7.445 32 46.912 8.382 

8 17 49.947 9.621 16 49.516 8.430 33 49.738 8.924 

9 16 49.778 9.612 13 46.915 9.381 29 48.494 9.451 

10 17 50.537 9.199 11 45.712 9.163 28 48.642 9.327 

11 14 45.307 9.097 13 49.160 10.445 27 47.162 9.776 

12 17 48.824 13.303 14 45.288 7.608 31 47.227 11.075 

13 17 47.943 11.189 14 46.025 8.152 31 47.077 9.824 

14 18 48.130 11.535 16 47.177 9.409 34 47.681 10.441 

        

  
 
             

                      



MAAS (State) 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 44.661 9.807 20 48.555 10.058 40 46.608 10.001 

2 16 48.503 9.858 15 50.317 8.196 31 49.381 8.988 

3 18 50.027 9.972 15 49.668 8.906 33 49.864 9.357 

4 16 53.407 10.289 16 45.264 12.015 32 49.336 11.755 

5 19 48.071 10.764 19 47.412 10.619 38 47.741 10.552 

6 19 49.128 8.364 19 46.729 10.460 38 47.929 9.420 

7 19 51.603 9.754 16 51.949 9.124 35 51.761 9.334 

8 18 49.044 10.360 16 51.147 8.572 34 50.034 9.478 

9 17 50.205 10.105 13 48.893 9.090 30 49.637 9.537 

10 18 49.832 10.112 11 50.869 8.810 29 50.225 9.490 

11 15 51.098 7.714 14 52.469 10.086 29 51.760 8.802 

12 18 50.735 11.407 14 52.835 8.947 32 51.654 10.298 

13 18 51.944 9.052 15 53.402 9.340 33 52.607 9.069 

14 19 50.738 9.567 17 52.812 9.645 36 51.718 9.524 

                      

PSS 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 51.087 9.251 20 51.785 8.646 40 51.436 8.845 

2 16 51.076 8.876 15 50.126 8.615 31 50.616 8.618 

3 18 50.481 11.241 15 52.364 8.617 33 51.337 10.026 

4 16 48.822 9.371 16 52.080 9.164 32 50.451 9.266 

5 19 49.464 12.929 19 51.318 8.493 38 50.391 10.830 

6 19 47.658 8.024 18 51.417 10.317 37 49.487 9.278 

7 19 48.917 10.748 16 50.364 10.300 35 49.579 10.416 

8 18 52.030 10.973 16 48.959 9.443 34 50.585 10.246 

9 17 50.993 10.967 13 48.645 9.342 30 49.976 10.192 

10 18 49.261 10.321 11 47.721 8.947 29 48.677 9.687 

11 15 49.067 10.542 14 48.218 11.645 29 48.657 10.896 

12 18 52.261 12.863 14 50.854 9.746 32 51.645 11.448 

13 18 50.239 9.090 15 48.653 9.163 33 49.518 9.015 

14 19 48.122 8.503 17 49.003 7.991 36 48.538 8.160 

          

  
 
 
           



PHQ-9 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 19 52.155 9.061 20 52.342 9.683 39 52.251 9.262 

2 16 50.848 9.195 15 51.194 7.920 31 51.015 8.460 

3 17 49.470 7.624 15 52.491 8.820 32 50.886 8.215 

4 16 49.480 7.155 15 51.893 8.559 31 50.648 7.829 

5 18 50.988 10.560 19 51.921 8.328 37 51.467 9.357 

6 19 47.355 8.083 19 51.204 10.171 38 49.280 9.269 

7 19 51.454 9.633 16 50.026 7.980 35 50.801 8.817 

8 17 51.570 8.805 16 50.469 9.183 33 51.036 8.866 

9 15 48.478 7.730 13 48.631 8.727 28 48.549 8.052 

10 17 50.516 9.222 11 47.974 8.603 28 49.517 8.911 

11 15 50.575 8.552 14 49.945 8.481 29 50.271 8.370 

12 18 51.916 10.448 14 51.501 8.761 32 51.735 9.597 

13 18 52.029 10.093 15 47.384 8.671 33 49.918 9.619 

14 19 48.491 8.937 17 48.430 10.027 36 48.462 9.329 

                      

                      

PANAS_Neg 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 51.699 8.894 20 51.932 7.618 40 51.815 8.175 

2 15 50.714 9.453 15 51.088 7.640 30 50.901 8.447 

3 17 49.977 9.758 15 51.251 8.763 32 50.574 9.179 

4 16 47.377 9.888 16 53.213 8.091 32 50.295 9.369 

5 17 46.529 8.064 19 51.513 8.762 36 49.160 8.694 

6 19 48.376 7.965 18 52.085 9.982 37 50.180 9.072 

7 19 49.311 11.629 16 50.868 7.917 35 50.023 9.993 

8 18 52.622 11.351 16 50.172 10.743 34 51.469 10.971 

9 16 50.278 12.065 13 50.841 9.799 29 50.530 10.919 

10 18 49.180 10.468 11 51.118 5.972 29 49.915 8.954 

11 15 48.616 9.295 13 50.622 6.793 28 49.547 8.145 

12 17 51.810 10.885 14 50.095 9.676 31 51.035 10.224 

13 18 48.231 9.174 15 49.837 7.790 33 48.961 8.480 

14 19 50.911 8.865 17 49.134 8.648 36 50.072 8.684 

                      

          
  
           



PANAS_Positive 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 49.074 8.184 20 47.086 7.129 40 48.080 7.642 

2 16 49.077 9.729 15 48.058 10.149 31 48.584 9.781 

3 18 51.644 11.107 15 46.007 7.440 33 49.081 9.893 

4 16 55.156 8.391 16 45.570 7.407 32 50.363 9.184 

5 19 51.020 9.457 19 46.183 8.110 38 48.601 9.028 

6 19 53.723 8.376 18 46.607 8.621 37 50.261 9.120 

7 19 51.905 10.170 16 48.851 9.511 35 50.509 9.851 

8 18 50.563 11.024 16 49.728 8.705 34 50.170 9.860 

9 17 50.537 11.964 13 49.466 8.417 30 50.073 10.420 

10 18 49.934 12.066 11 52.156 11.050 29 50.777 11.542 

11 15 51.387 10.929 14 49.152 10.280 29 50.308 10.492 

12 17 50.943 11.013 14 47.396 7.732 31 49.341 9.685 

13 18 53.530 10.045 15 50.023 10.935 33 51.936 10.443 

14 19 52.823 9.594 17 48.692 10.214 36 50.873 9.970 

                      

                      

GAD7 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 20 50.523 7.644 20 53.451 9.967 40 51.987 8.892 

2 16 51.348 10.868 15 50.354 6.693 31 50.867 8.956 

3 18 50.233 10.090 15 52.990 8.357 33 51.486 9.305 

4 16 47.745 9.336 15 51.770 9.634 31 49.693 9.544 

5 18 50.284 9.595 19 52.502 8.303 37 51.423 8.900 

6 19 49.202 7.773 19 51.831 8.363 38 50.516 8.074 

7 18 48.960 7.804 16 49.989 9.221 34 49.444 8.384 

8 15 49.206 8.193 16 48.969 8.181 31 49.083 8.050 

9 17 51.972 10.546 13 49.258 8.913 30 50.796 9.803 

10 17 50.295 9.375 11 50.354 7.166 28 50.318 8.432 

11 15 51.155 9.851 14 50.520 10.774 29 50.849 10.125 

12 17 49.990 9.199 14 50.000 9.996 31 49.995 9.404 

13 18 50.687 10.683 15 49.144 9.899 33 49.986 10.203 

14 18 48.495 8.006 17 49.930 8.325 35 49.192 8.074 

            

  
 
         



CAMSr 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 19 48.757 8.282 20 48.773 8.470 39 48.765 8.268 

2 16 49.379 9.870 15 50.273 8.812 31 49.811 9.228 

3 18 49.922 10.907 15 47.726 7.589 33 48.924 9.467 

4 15 53.252 9.269 16 45.964 10.125 31 49.490 10.250 

5 18 51.289 11.581 18 47.027 8.841 36 49.158 10.381 

6 19 51.238 7.800 18 48.631 8.507 37 49.970 8.145 

7 18 50.737 9.683 15 49.714 9.356 33 50.272 9.401 

8 17 49.018 11.050 16 50.334 10.182 33 49.656 10.493 

9 15 50.032 10.951 12 47.905 11.000 27 49.087 10.813 

10 18 50.294 8.771 11 49.726 11.632 29 50.079 9.752 

11 14 51.776 10.039 13 48.711 13.160 27 50.300 11.522 

12 17 50.851 9.340 14 48.463 9.607 31 49.773 9.380 

13 18 51.626 8.848 15 51.367 8.994 33 51.508 8.775 

14 19 51.420 9.950 15 51.273 10.646 34 51.355 10.104 

                      

                      

Breathing/Mind Wandering 

Training Group 

    BrainHealth Mindfulness All 

    
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Occasion 1 18 50.460 7.861 18 54.284 10.314 36 52.372 9.244 

2 19 50.567 7.670 19 51.715 9.558 38 51.141 8.568 

3 20 51.051 9.498 19 52.479 10.378 39 51.747 9.831 

4 20 50.682 11.456 18 49.749 10.193 38 50.240 10.740 

5 19 51.161 10.346 18 51.438 12.132 37 51.296 11.093 

6 16 50.877 10.733 15 47.452 10.057 31 49.220 10.383 

7 16 48.863 9.700 13 44.899 9.321 29 47.086 9.574 

8 14 46.046 7.718 15 44.245 8.705 29 45.115 8.148 

 
 
 
 
 
 
 
 



  
Training Group 

Pre-Post Neuropsychological Testing BrainHealth Mindfulness All  
Valid 

N Mean 
Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Trail Making Test A: Baseline 20 50.617 10.306 20 47.683 9.879 40 49.150 10.075 

Trail Making Test A: PostTest 19 51.441 9.845 19 50.353 9.780 38 50.897 9.695 

Trail Making Test B: Baseline 20 51.809 10.080 20 49.679 10.094 40 50.744 10.015 

Trail Making Test B: PostTest 19 47.515 10.789 19 50.919 8.616 38 49.217 9.783 

DKEFS Letter F/C (1st Letter): Baseline 20 49.192 11.789 20 48.979 8.405 40 49.086 10.106 

DKEFS Letter F/C (1st Letter): PostTest 19 50.364 9.740 19 51.594 9.574 38 50.979 9.546 

DKEFS Letter Fluency: Baseline 20 49.877 9.497 20 49.564 9.388 40 49.720 9.322 

DKEFS Letter Fluency: PostTest 19 49.636 9.759 19 50.932 11.317 38 50.284 10.444 

DKEFS Catg. Fluency (1st category): 
Baseline 

20 51.744 7.728 20 49.722 9.781 40 50.733 8.761 

DKEFS Catg. Fluency (1st 
category):PostTest 

19 47.125 11.572 19 51.308 10.029 38 49.216 10.889 

DKEFS Catg. Fluency Total: Baseline 20 50.834 7.456 20 49.222 9.240 40 50.028 8.327 

DKEFS Catg. Fluency Total: PostTest 19 48.856 12.109 19 51.084 10.720 38 49.970 11.336 

DKEFS Category Switching: Baseline 20 51.207 8.765 20 51.062 9.972 40 51.135 9.267 

DKEFS Category Switching: PostTest 19 47.642 10.689 19 49.895 9.721 38 48.769 10.142 

Digit Span Forward Total: Baseline 20 52.674 8.422 20 47.828 10.093 40 50.251 9.498 

Digit Span Forward Total: PostTest 19 49.681 11.496 19 49.814 8.196 38 49.747 9.848 

Digit Span Backward Total: Baseline 20 50.614 11.287 20 47.946 10.205 40 49.280 10.706 

Digit Span Backward Total: PostTest 19 52.319 8.485 19 49.320 8.135 38 50.819 8.338 

CVLT1: Trial 1 Free Recall: Baseline 20 52.384 9.270 20 47.415 8.720 40 49.899 9.233 

CVLT1: Trial 1 Free Recall: PostTest 18 50.328 9.888 19 49.964 10.628 37 50.141 10.133 

CVLT 10: Long Delay Free Recall: 
Baseline 

20 47.185 10.577 20 48.743 7.134 40 47.964 8.940 

CVLT 10: Long Delay Free Recall: 
PostTest 

18 50.637 10.182 19 53.591 9.967 37 52.154 10.043 

CVLT 6: Trials 1-6 Free Recall: 
Baseline 

20 49.009 10.989 20 48.723 7.788 40 48.866 9.402 

CVLT 6: Trials 1-6 Free Recall: 
PostTest 

18 50.014 10.138 19 52.367 10.607 37 51.222 10.306 

          



 
 

 Training Group 
Dual Task BrainHealth Mindfulness All 

 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

%Cost: Basline 18 2.826 7.422 18 -0.951 9.212 36 0.937 8.464 

%Cost: PostTest 16 2.846 7.580 14 1.378 10.275 30 2.161 8.809 

Reaction Time %Cost: Baseline 18 -3.618 17.708 18 -8.212 23.047 36 -5.915 20.389 

Reaction Time %Cost: PostTest 16 -0.858 20.769 14 -2.770 22.161 30 -1.750 21.076 

          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          



 

 Training Group 

Pre-Post Mood, Emotion, 
Mindfulness, Health, and Wellbeing 

BrainHealth Mindfulness All 

 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

Valid 
N Mean 

Standard 
Deviation 

MAAS (Long Form): Baseline 20 46.708 9.504 20 51.353 9.914 40 49.030 9.870 

MAAS (Long Form): PostTest 18 48.019 9.342 16 54.548 9.210 34 51.092 9.719 

OARS IADL: Baseline 20 51.117 9.211 19 50.494 5.133 39 50.813 7.417 

OARS IADL: PostTest 18 50.560 8.293 16 48.799 0.000 34 49.732 6.019 

Functional Activities Quest.: Baseline 20 52.337 7.334 19 50.496 6.564 39 51.440 6.940 

Functional Activities Quest.: PostTest 18 50.185 7.150 17 49.566 5.065 35 49.884 6.142 

FFMQ: Baseline 20 46.042 9.313 20 50.805 11.006 40 48.423 10.348 

FFMQ: PostTest 18 49.097 7.442 16 54.954 9.833 34 51.853 9.016 

Mind Wandering Quest.: Baseline 19 53.633 9.640 19 50.061 8.940 38 51.847 9.347 

Mind Wandering Quest.: PostTest 18 50.926 9.539 16 44.734 9.491 34 48.012 9.883 

Apathy Scale (AS): Baseline 19 46.509 9.322 20 52.788 9.222 39 49.729 9.685 

Apathy Scale (AS): PostTest 18 47.566 10.309 16 53.399 9.060 34 50.311 10.040 

SF-36 General Health: Baseline 20 51.691 8.970 20 47.818 9.438 40 49.755 9.297 

SF-36 General Health: PostTest 18 47.793 10.328 16 52.267 8.272 34 49.899 9.549 

State Anxiety (STAI): Baseline 20 50.462 8.649 20 53.448 11.227 40 51.955 10.007 

State Anxiety (STAI): PostTest 18 49.076 8.043 16 46.937 8.691 34 48.069 8.296 

Trait Anxiety (STAI): Baseline 18 50.719 10.638 20 51.002 10.499 38 50.868 10.422 

Trait Anxiety (STAI): PostTest 17 49.038 9.169 17 49.320 8.735 34 49.179 8.819 

Geriatric Depression Scale: Baseline 19 50.648 8.359 20 51.856 9.224 39 51.268 8.719 

Geriatric Depression Scale: PostTest 18 50.934 8.777 17 48.417 7.235 35 49.711 8.048 

SF-36 Physical Composite: Baseline 20 50.244 6.945 20 48.623 5.991 40 49.434 6.454 

SF-36 Physical Composite: PostTest 18 48.328 8.558 16 51.644 4.320 34 49.888 7.003 

SF-36 Mental Composite: Baseline 20 51.359 4.380 20 48.450 5.007 40 49.904 4.871 

SF-36 Mental Composite: PostTest 18 50.288 4.571 16 48.296 4.301 34 49.351 4.494 
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