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Abstract

Adults over the age of 65 years are now the fastest growing segment of the Canadian
population. Although individual differences exist, aging is commonly associated with
impairments in executive function. The present pilot study investigated the
effectiveness of a mindfulness-based stress reduction (MBSR) program on improving
executive functioning in older adults, while additionally decreasing perceived stress
and improving psychological wellbeing. It was hypothesized that compared with an
active control group, the MBSR group would display significant improvements in
executive functioning, mood, self-esteem, and perceived stress. Participants were
randomly assigned to either MBSR (n=40) or an active control group (n=32). Results
suggest that MBSR is associated with significantly enhanced quality of life compared
with the control condition. No additional significant results were found. A full-scale

study will be necessary to clarify the present results.



Acknowledgements

First and foremost, [ would like to express my deep appreciation to my
supervisor, Dr. Alexandra J. Fiocco, for providing me with ongoing and invaluable
support at every stage of this project.  would also like to thank Kathryn Curtis, Robin
Hurlow, and Kirstin Bindseil for being such amazing group facilitators and helping us
impart mindfulness to the community. Special thanks to Jennifer Boone, Tharshalah
Pathmaseelan, Prudence Leung, and Mitra Farzaneh who worked tirelessly on data
collection.

[ would like to thank Dr. Candice Monson for providing wisdom and insight
throughout the development of the project, and Dr. Lixia Yang for agreeing to be my
external reviewer. | feel grateful to have such an esteemed committee. Additionally, I
would like to thank all of my wonderful participants, who truly illuminated this
project.

Finally, I would like to thank my mother, Bharati Mallya, the rest of my family

and incredible friends, and my supportive cohort, who inspire me every day.



Dedication

For all of the hard work - this thesis is dedicated to me.



Table of Contents

1. INETOAUCTION et 1
The SIreSS RESPONSE....cviuicrreerisiriisiresisss s 2

Stress and EXeCutive FUNCHION. ... ssssesssssssssssssssees 4

Stress and the AgING BraiN ... essssssssssssssssseens 5
Individual Differences in Stress and AZINg.......cocoreererneenseneesesnessessessesssssesssessssseens 7
Mindfulness as a Potential Intervention for Cognitive Decline ..........couvenirnieneen. 9
Objectives and HYPOtheSES.......nissinesisssses s ssessssssssssssssssssssssans 15

00\ L] o Vo Yo T 16
PartiCIPantS ... 16

8 01T 1D 16
[NEEIVENTIONS ..ot 18
Mindfulness-based stress reduction (MBSR) .......ccournnnnsinnensenessenesnennenns 19

Reading & relaxation (R&R).....ccemneninsssssssessessssssssssssssessenes 19

1Y T T DD T 21
COZNILIVE IMEASUTES ...oveererrressies e sessssss e sss s sss s sssassns 21

Psychosocial QUESTIONNAITES ... 23

SEAtISTICAl ANALYSES .ourverreririrresiresresssssess st ssssssssnsans 25

B RESULILS ettt bbb 27
Baseline Characteristics of PartiCipants .......iisessssssssssessens 28
000720 118 (o) o TP 28
Psychosocial QUeStIONNAITES. ... 30
Verification of FACIlitators. ... sessessesssssesssssesssssenns 30

T DD R o157 () o TP 32
ST S5 (=) (=) 0 01T 66

Vi



Table 1:

Table 2:

Table 3:

List of Tables

Baseline characteristics of partiCipants........

Cognitive outcomes, by group and time........coovrenenernenernesnenesnessessesseesesseenes

Psychosocial outcomes, by group and time.........coovrereneneneeneneeneneenesneenenn:

Vii



Figure 1:

List of Figures

CONSORT diagram showing participant flow and distribution

viii



Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:

Appendix G:

List of Appendices

Telephone Script for RECTUIING ..o 39
Phone Screening QUeStIONNAITE ........covererreereereererresserses s sessessessessessessesssanes 42
Ryerson University Consent AGreement......ensesssensssssssssses 48
MBSR PIOtOCO]L ..t 53
Reading & Relaxation Protocol ... 55
Self-Report QUESLIONNAITES ... 57
Adherence ChecKliSt......o e 65



Evaluating the Effects of Mindfulness-Based Stress Reduction on Cognitive Function
and Quality of Life in Nondemented Older Adults: A Pilot Study

The Canadian population is aging; adults over the age of 65 are now the fastest
growing segment of our population (Statistics Canada, 2010) and according to a 2002
Health Canada report, one in five Canadians will have reached the age of 65 by 2026
(Health Canada, 2002). An aging population will inevitably affect Canada’s healthcare
system, labour markets, and public finances (Health Canada, 2002). In order to lessen
the financial burden on Canadian society, efforts focused on maintaining older adults’
physical and mental health are imperative.

One of the most significant consequences of aging is cognitive decline, with
decays most often seen in memory, executive functions, processing speed, and
reasoning (Deary et al., 2009). A decline in cognitive function is associated with
reductions in functional status, independence, and overall quality of life (QOL; Ball et
al,, 2002). Executive functioning in particular is important in maintaining QOL
because it enables individuals to successfully engage in independent, purposive, and
self-serving behavior (Lezak, 1995); as long as executive functioning is intact,
individuals with substantial cognitive impairment can still continue to be
independent and productive (Lezak, Howieson, & Loring, 2004).

Although it is often thought that cognitive decline is an inevitable byproduct of
aging, individual differences exist that can either protect the individual from this
process, or increase the likelihood that an individual will experience deterioration in
cognitive processes. For instance, working or volunteering, engaging in moderate to

vigorous weekly exercise, and drinking less than one alcoholic beverage per day are a



few examples of factors that promote cognitive maintenance in late life (Yaffe et al,,
2009). The purpose of the current study is to test an intervention that is hypothesized
to improve cognitive performance in a sample of healthy older adults and enhance
overall quality of life. One of the most heavily researched mediators between aging
and cognitive decline is stress exposure (Garrido, 2011).

The Stress Response

When an individual perceives an event to be stressful, a series of physiological
events are initiated, with the purpose of mobilizing the individual and allowing the
individual to cope with the stressor. The two primary stress response systems are the
sympathetic-adrenal-medullary (SAM) system and the hypothalamic-pituitary-
adrenal (HPA) axis (Herman & Cullinan, 1997). Activation of these stress response
systems can be described as occurring in two waves. The response of the SAM system
is the primary, fast acting wave that initiates the fight-or-flight response. Sympathetic
activation of the adrenal medulla leads to almost immediate secretion of
norepinephrine (NE) and epinephrine (EPI) (Thierry et al., 1968), which leads to
increased heart rate, respiration, blood flow, and blood pressure, and simultaneous
suppression of digestion, growth, and the reproductive and immune systems
(Sapolsky, 1999).

The second, slower wave consists of HPA axis activation, which takes minutes
to respond but remains activated for a prolonged period lasting from minutes to
hours (McEwen & Sapolsky, 1995). Activation of the HPA axis begins with the
secretion of corticotropin-releasing hormone (CRH; Herman & Cullinan, 1997) from

the hypothalamus, which stimulates the anterior pituitary gland to secrete and



release adrenocorticotropin hormone (ACTH), which enters the bloodstream and
activates the adrenal cortex, resulting in the culmination of glucocorticoids (GC;
Hennessy & Levine, 1979), or cortisol in humans. Cortisol raises heart rate and blood
pressure, which in turn increases the availability of blood glucose (i.e., energy) to the
muscles (Sapolsky, 1999). Cortisol is also vital for turning the HPA system off through
a negative feedback inactivation system, signaling the hypothalamus and adrenal
glands to decrease hormone secretion.

Although this biological stress response system is adaptive under conditions of
acute stress, excessive exposure to these stress hormones can affect the efficiency of
the HPA axis. Studies examining caregivers, who typically experience prolonged
significant physical, psychosocial, and monetary stress (Pinquart & Sorensen, 2003;
Schulz & Martire, 2004), provide evidence for the biological effects of chronic stress.
For instance, highly stressed individuals can show increased levels of salivary cortisol
throughout the day (Bauer et al., 2000; Gallagher-Thompson et al., 2006; Vedhara et
al,, 1999) and increased plasma NE levels (Mills et al., 1997). Compared with healthy
controls, caregivers have also been found to have alterations in HPA functioning,
demonstrated by lower dehydroepiandrosterone sulfate (DHEAS; the metabolite of
dehydroepiandrosterone [DHEA], a cortisol antagonist), higher cortisol-to-DHEAS
ratio, and less sensitivity to the HPA negative feedback loop (Jeckel et al., 2010). These
hormonal changes that result from chronic perceived stress can have many
detrimental effects on the body, resulting in compromised immune function
(Mausbach et al.,, 2008), increased blood pressure (von Kanel et al., 2008), increased
depressive symptomatology (Bergdahl & Bergdahl, 2002), decreased overall

wellbeing (Cohen, 1986), and impaired brain function (Lyons, Lopez, Yang, &
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Schatzberg, 2000).
Stress and Executive Function
In addition to exerting effects on the body, stress hormones also affect cognitive
functioning. One area of the brain that is known to be susceptible to stress hormone
exposure is the prefrontal cortex (PFC; Starcke & Brand, 2012). The PFC is the brain
region that is thought to govern executive functioning. Executive functions are
comprised of a number of more basic processes such as working memory, cognitive
flexibility (Williams, Suchy, & Rau, 2009), and verbal fluency (Kemper & McDowd,
2008). In day-to-day life, these processes manifest as the ability to solve novel
problems, modify behavior, generate strategies for completing goal-directed behavior,
and govern more primary behavioral and emotional needs (Williams et al., 2009).
Chronic stress appears to result in a number of negative consequences in the
PFC. Animal studies have demonstrated that exposure to chronic stress results in
glucocorticoid receptor down-regulation in the PFC (Sapolsky, Krey, & McEwen,
1984). Other neurotransmitters such as glutamate (Jedema & Moghaddam, 1994) and
dopamine (Mizoguchi et al., 2000) are also stress-sensitive and contribute to cognitive
decline (e.g., working memory impairment). Human studies examining the
relationship between stress and PFC functioning have largely been conducted in
younger adults, but generally produce consistent findings that stress impairs PFC
functioning, as demonstrated by impairments in working memory (Lewis, Nikolova,
Chang, & Weekes, 2008), selective attention (Skosnik, Chatterton, Swisher, & Park,
2000), and decision-making (Porcelli & Delgado, 2009). Fortunately, these
consequences are potentially reversible in humans upon removal of the stressor

(Liston, McEwen, & Casey, 2009).



Although almost no experimental research has been conducted examining the
relationship between stress and PFC functioning in older adults, one study
demonstrated that in a sample of 1140 adults aged 50 to 70 years, higher levels of
cortisol were associated with worse performance on measures of language,
processing speed, executive function, verbal memory and learning, and visual
memory (Lee et al,, 2007). Related research has shown that there is a clear reduction
of dendritic branching of PFC neurons with age (Coffey, 2000), possibly due to the
preferential distribution of glucocorticoid receptors in the PFC (Meaney & Aitken,
1985). Indeed, over time, the frontal lobes deteriorate earlier and more severely than
other brain areas even in normal aging (Haug et al., 1983).

Declines in executive function have a number of detrimental effects on an
individual’s functioning. For instance, a number of cross-sectional studies have
suggested that otherwise healthy community-dwelling older adults who perform
poorly on tests of executive function have more difficulty completing instrumental
activities of daily living than do older adults without executive impairment (Cahn-
Weiner, Malloy, Boyle, Marran, & Salloway, 2000; Carlson et al., 1999; & Grigsby, Kaye,
Baxter, Shetterly, & Hamman, 1998). Longitudinal studies have corroborated these
results, finding that executive function impairment is a reliable predictor of functional
decline (Royall, Palmer, Chiodo, & Polk, 2004; Wang et al., 2002). Thus, executive
dysfunction is an important contributor to quality of life status in older adults and
stress reduction techniques may improve quality of life.

Stress and the Aging Brain
Although stress is detrimental to the brain during any stage of the lifespan, older

adults seem particularly susceptible to its effects due to normal age-related changes in
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neuroendrocrine function and metabolic function. For instance, aging adults typically
experience a substantial increase in adrenocorticotrophic hormone (ACTH) compared
with younger adults (Luz et al., 2003). Additionally, age is associated with increased
levels of NE (Seals & Esler, 2000), and changes in NE metabolism (Ida et al., 1982).
Older adults also typically demonstrate decreased HPA sensitivity to negative
feedback from glucocorticoids (Otte et al., 2005) and a decrease in DHEA and DHEAS
(Svec, 1997). Thus, another reason that older adults in particular are susceptible to
cortisol-related cognitive impairment is because the protective effects of DHEA and
DHEAS are reduced (Carlson & Sherwin, 1998). These hormones play a central role in
the physiological response to stress, and imbalances in cortisol in particular are
shown to associate with cognitive impairment in older adults (Lupien et al., 1994).
Age-related cognitive decline and stress-related cognitive decline also share
common factors. In rodents, exposure to chronic stress has been shown to cause
impairments in set-shifting tasks (a PFC-dependent task); these deficits correlate with
morphological changes in prefrontal neurons (Liston et al., 2006). Similarly, aged rats
that are impaired on the same set-shifting task perform normally on tasks
independent of the mPFC (Barense et al., 2002), suggesting that stress and aging may
target overlapping prefrontal neurons. Moreover, the neuron loss seen in an aging
brain can be replicated by exposing animals with an otherwise healthy brain to
excessive stress hormones (Sapolsky, 1996). Other researchers have found that aged
rats that are surgically or behaviourally manipulated to experience reduced lifelong
GC exposure also display neuron loss and associated cognitive deficits (Landfield,
Baskin, & Pitler, 1982; Meaney, Aitken, Bhatnager, Vanberkel, & Sapolsky, 1988;

Sapolsky, 1992).



Issa and colleagues (Issa, Rowe, Gauthier, & Meaney, 1990) extended these
findings by testing spatial memory in aged rats. As expected, older rats, on average,
performed worse than younger rats, but there was a subset of aged rats that showed
no age-related impairment. When the ‘unimpaired’ aged rats were compared with the
impaired rats, the unimpaired group showed normal GC secretion compared with
their impaired counterparts (Issa et al., 1990). This was one of the first animal studies
to suggest that there are individual differences in GC secretion and that this difference
may significantly affect age-associated cognitive decline. This finding was later
observed in a cohort of healthy older adults. In a longitudinal study by Lupien and
colleagues (1998), only 38% of the cohort showed an increase in basal cortisol
secretion over a 4-year period, with the remaining sample displaying a decline or
maintenance of cortisol levels over the years. Interestingly, individuals who
demonstrated increasing levels of cortisol over 4 years also showed subsequent
cognitive deficits (Lupien et al., 1998), whereas those who displayed moderate or
decreasing levels of cortisol over time did not experience these deficits.

Individual Differences in Stress and Aging

Increasing scientific recognition of the variability in cognitive function with age has
led researchers to question the inevitability of age-related cognitive decline (McEwen,
de Leon, Lupien, & Meaney, 1999). Although it is well documented that cortisol
hypersecretion is associated with aging (Otte et al., 2005), the aforementioned
landmark study by Lupien and colleagues (1998) demonstrates that an increase in
basal cortisol levels does not inevitably occur in all older adults.

Another factor that may explain marked individual differences in older adults’

susceptibility to stress is the interaction between an individual’s environment and his
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or her unique predispositions (McEwen & Stellar, 1993). For instance, psychological
resilience factors, environmental conditions, and biological mechanisms have all been
found to affect vulnerability to maladaptive stress responses. Resilience is defined as
the ability to continuously adapt successfully to different stressors (Feder, Nestler, &
Charney, 2009). Thus, a resilient individual continues to demonstrate adaptive
physiological, psychological, and cognitive responses despite exposure to a number of
stressors. Several factors have been found to be associated with stress resilience,
including psychosocial factors such as positive emotions and social support (Bonanno,
2004), task-oriented coping (Penley, Tomaka, & Wiebe, 2002), and openness to
experience (Williams, Rau, Cribbet, & Gunn, 2009).

Openness to experience is a broad personality domain that is related to active
imagination, attentiveness to both positive and negative inner feelings, and
independence of judgment (Costa & McCrae, 1992). Itis associated with cognitive
abilities tapping dorsolateral PFC functioning (DeYoung, Peterson, & Higgins, 2005)
and is also significantly correlated with self-reported mindfulness (Baer, Smith, &
Allen, 2004). Interestingly, both trait mindfulness (Creswell, Way, Eisenberger, &
Lieberman, 2007) and the practice of meditation by skilled practitioners (Holzel et al.,
2007) are associated with activation of PFC in functional magnetic resonance imaging
studies.

The above research demonstrates that there are several factors that affect the
development of age-related cognitive decline and that stress can exacerbate this
process. Fortunately, if an individual has experienced prolonged exposure to stress,
the changes that result are somewhat reversible (Luine, Villegas, Martinez, & McEwen,

1994). In a longitudinal study, Seeman and colleagues (1997) showed that although
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high cortisol levels were associated with poor memory performance at baseline,
women who evidenced decreasing cortisol over 4 years displayed improvements in
memory performance. Given that age-related cognitive decline and stress both involve
similar neurochemicals and brain structures, research focused on reducing stress
levels and improving cognition in an expanding aging population is imperative. One
intervention, called mindfulness-based stress reduction (MBSR), originally developed
by Jon Kabat-Zinn (1990), may ameliorate this risk factor.

Mindfulness as a Potential Intervention for Cognitive Decline

Similar to the personality factor of Openness, mindfulness is defined as “moment-to-
moment awareness” (Kabat-Zinn, 1990, p. 2). It is cultivated by purposefully
becoming aware of one’s thoughts and feelings in the present moment without
judgment. MBSR is a program based on accepting thoughts, feelings, and behaviours
that are difficult or impossible to change and encouraging metacognitive processes
that emphasize experience of the present moment (Kabat-Zinn, 1990). The standard
MBSR program is an 8-week program that teaches participants to suppress the
habitual tendency to automatically engage in, and respond to, evaluative and negative
mental states (Kabat-Zinn, 1990). Participants are encouraged to become aware of
their emotions, cognitions, and behaviours with an interested, accepting and
nonjudgmental attitude (Segal, Williams, & Teasdale, 2002). Eventually, this practice
is believed to not only lead to change in actual thoughts and behaviours, but also in
the attitudes toward those thoughts and behaviours (Kabat-Zinn, 1990). The cognitive
mechanisms involved in mindfulness are hypothesized to be sustained attention (to
maintain awareness of current experience), attention switching (to bring attention

back to the present moment when it wanders), attentional inhibition (to avoid
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cognitive rumination) and non-directed attention (to enhance awareness of present
experience, without assumptions or expectations; Bishop et al., 2004).

The efficacy of MBSR as a cost-effective stress management technique has been
evaluated for over two decades in a variety of populations, including patients with
chronic pain (Kabat-Zinn, 1982), medical /premedical school students (Shapiro et al.,
1998), and cancer outpatients (Carlson et al., 2003; Speca et al., 2000). Overall, these
studies have shown MBSR to be efficacious in improving psychological wellbeing and
various stress-related health outcomes (Kabat-Zinn, 1990). Specifically, beneficial
effects have been reported for symptoms of general distress (Astin, 1997; Carlson,
Speca, Patel, & Goodey, 2003; Speca, Carlson, Goodey, & Angen, 2000), worry,
rumination, and anxiety (Jain et al., 2007; Kabat-Zinn et al., 1992), depressive
symptoms (Astin, 1997; Shapiro, Schwartz, & Bonner, 1998; Speca et al., 2000), and
quality of life (Brown & Ryan, 2003; Carlson et al., 2003). Grossman, Niemann,
Schmidt, and Walach (2004) conducted a meta-analysis of randomized controlled
trials examining the relationship between MBSR and health outcomes. They
calculated the mean effect size for the difference between mindfulness meditation and
various control groups on a variety of mental health variables and found a medium-
sized (d = 0.54) effect, suggesting that mindfulness training might enhance the ability
to cope with general distress. Notably, none of these studies were conducted on a
sample consisting exclusively of older adults; a review of mindfulness-based
interventions reported the mean age for 18 studies ranged from 38-51 years (Baer,
2003).

Although only a handful of studies have examined the benefits of MBSR in

older adults, they have yielded promising results. Findings indicate that MBSR
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training in older adults can improve emotional wellbeing by reducing loneliness,
general emotional distress, and symptoms of depression and anxiety (Young & Baime,
2010). MBSR has also been found to improve physical health parameters, including
reduced blood pressure (Palta et al., 2012), reduced pain (Morone, Lynch, Greco,
Tindle, & Weiner, 2008), and improved immune functioning (Moynihan et al., 2010),
all of which have a link to the stress response.

Although the above studies have largely relied on self-report measures of
outcomes, MBSR has also been found to impact objective measures of stress. For
instance, Carlson, Speca, Faris, and Patel (2007) assessed salivary cortisol three times
per day at pre- and post-MBSR intervention and again at 6- and 12-month follow-up
in a sample of middle-aged cancer patients. The authors found that all morning,
afternoon, evening, and mean cortisol levels decreased from pre- to post-intervention,
and decreased linearly across the year of follow-up. The authors also found significant
improvements in overall perceived stress and quality of life (Carlson et al., 2007).
Thus, it is postulated that MBSR decreases stress-related disorders, such as
depression, by normalizing HPA function (for a meta-analysis, refer to Matousek,
Dobkin, & Pruessner, 2010). In a similar vein, given the connection between stress
and cognitive function, MBSR may be an effective strategy to enhance or maintain
cognitive function.

The reported results of MBSR on cognitive functioning have been promising.
Jha, Krompinger, and Baime (2007) examined attentional performance before and
after either an 8-week MBSR course administered to meditation-naive participants, a
1-month intensive mindfulness retreat administered to participants with previous

meditation experience, or an 8-week no treatment control group. They concluded that
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meditation training (either additional or newly learned) improves voluntary top-
down attentional control as measured by the Attention Network Test (Fan,
McCandliss, Sommer, Raz, & Posner, 2002). Wenk-Sormaz (2005) examined the
effects of brief mindfulness training on performance on the Stroop task (Stroop,
1935), a measure of executive function, using healthy young meditation-naive
participants. Relative to the attentional control conditions, three 20-minute sessions
of mindfulness meditation was associated with less Stroop interference and more
flexible word production, suggesting that even brief exposure to mindfulness practice
can improve attentional control.

In another study by Jha, Stanley, Kiyonaga, Wong, and Gelfand (2010), the
effects of an MBSR program on working memory ability was explored in two military
cohorts as they went through a predeployment process, which is documented to be an
extremely stressful and highly demanding interval of time (Bolton, Litz, Britt, Adler, &
Roemer, 2001). When compared with a civilian control group, the military personnel
who did not receive mindfulness training experienced a degradation of working
memory. Among the military personnel who were given mindfulness training, not
only did they see memory improvement when compared with the cohort who did not
receive training, but they also saw an increase in working memory capacity with
increased mindfulness practice time (Jha et al,, 2010).

Lykins, Baer, and Gottlob (2012) similarly found that adults with long-term
mindfulness meditation practice (average duration of 6 years) were significantly
better than matched nonmeditators on tasks measuring short-term memory (both
free and cued recall) and long-term memory (free recall only). Interestingly, there

were no group differences on measures of sustained attention, attentional switching,
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inhibition, or working memory, suggesting that the cognitive outcomes of mindfulness
warrant further clarification. Anderson, Lau, Segal, and Bishop (2007) found similar
negative results, concluding that an 8-week MBSR course for healthy adults resulted
in no differences in sustained attention, attentional switching, inhibition, or
nondirected attention when compared with a waitlist control group.

More recently, Lenze at colleagues (2014) examined the effects of MBSR on
cognitive function using a sample of 34 older adults with clinically significant anxiety-
related distress and co-occurring cognitive dysfunction. Participants were assigned to
either a traditional 8-session MBSR group or a modified 12-session MBSR group, and
were asked to complete a cognitive battery pre- and post-intervention. Participants
showed statistically significant improvements on measures of immediate and delayed
recall and executive function, regardless of which group they participated in.
Furthermore, the authors found that the intervention reduced worry severity and that
participants were highly satisfied with the intervention. Moynihan and colleagues
(2013) found that compared with a waitlist control group, MBSR was able to produce
small but significant changes in executive functioning in a sample of healthy older
adults.

The MBSR literature contains several gaps, in part resulting from a failure to
adhere to a standard intervention protocol. As reviewed previously, some researchers
reported findings from studies comparing long-term mindfulness meditation
practitioners with meditation-naive participants (Lykins, Baer, and Gottlob, 2012),
while others used brief 20-minute practices (Wenk-Sormaz, 2005), and others made
major alterations to the standard protocol (Jha, Stanley, Kiyonaga, Wong, and Gelfand,

2010). This lack of standardization makes it difficult, if not impossible, to compare
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findings across studies and determine the utility of an MBSR program through
replication. It is thus imperative that the standard Kabat-Zinn (1990) protocol is
followed across studies to establish a foundation for its utility before major
modifications are made, as it is a secular program developed out of Buddhist
traditions, and is currently the most widespread manualized protocol available.

Another limitation of the literature is that studies have failed to incorporate a
control group or have used waitlist control groups rather than active control groups.
Although waitlist control groups are useful as a group comparison, active control
groups have several benefits. For instance, they allow researchers to draw
conclusions about whether the experimental intervention is efficacious over and
above the effects of participation in a research group and its related non-specific
factors. In the current study, the active control group controlled for the effects of
contact with a researcher, duration of weekly sessions, social engagement within a
group setting, cognitive stimulation, and completing at-home assignments.

Despite these limitations, in a review of 23 controlled, case-control, or
randomized controlled studies examining the effect of mindfulness-based training on
cognitive functioning among participants ranging in age from 18-75 years old, Chiesa,
Calati, and Serretti (2011) concluded that mindfulness-based practices “could provide
significant benefits on several measures of cognition” (p. 462). The authors noted that
executive function in particular deserves further investigation given that the
substantial psychological benefits following mindfulness training are thought to
depend, at least partly, on executive function (Baer, 2003). These authors suggest that
high quality studies using standardized mindfulness programs are needed in order to

address the aforementioned discrepancies in the literature. Thus, the goal of the
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current study is to determine whether a standard MBSR protocol can improve
cognitive and psychological functioning in a sample of healthy older adults, compared
with an active control group.
Objectives and Hypotheses
Given the documented robust association between perceived stress and cognitive
declines with aging, the current proposed pilot study aims to assess the effects of a
standardized MBSR program on cognitive function in healthy older adults.
Furthermore, the current study aims to replicate previous findings on psychological
wellbeing.
Specifically, the objectives and hypotheses are:

1. To determine whether MBSR can improve executive functioning in a sample of

healthy older adults.

o Hypothesis: Compared with the control group, MBSR will be associated

with a significant improvement in executive functioning.
2. To examine the effects of MBSR on a number of psychosocial outcomes.

o Hypothesis: Compared with the control group, MBSR will be associated
with significantly improved mindfulness, mood, self-esteem, self-efficacy,
quality of life, and perceived stress.

The current study was designed as a pilot study and as such, also aims to assess the
acceptability of the interventions, assess recruitment potential and retention rates,
and determine process time. Overall, this study was conducted to assess the feasibility

of a larger, full-scale study.

15



Method

Participants

Two hundred forty-four individuals were contacted and 169 individuals were
excluded at the point of screening. The most common reason for exclusion from the
study was being unable to make the time commitment, followed by not meeting
inclusion criteria (described below), and lastly, declining to participate upon hearing
the study details. The 75 remaining participants were randomly assigned to either
the MBSR or control condition. One potential participant completed the baseline
cognitive testing session, but withdrew her consent once she learned of the group to
which she had been randomized. This participant’s baseline data are included in the
ITT analyses. Figure 1 contains a CONSORT chart of participant flow from initial
recruitment, pre-test, randomization, treatment completion, follow-up testing, and
analysis.
Procedure

Participants were recruited through a combination of online recruitment
advertisements, educational community talks/events, and through the Ryerson Senior
Participant Pool, which is a Ryerson University-maintained database of older adult
participants. Eligible individuals were required to be at least 63 years of age and
living independently in the community. Furthermore, they were required to have
learned English by the age of 6 years, be able to hear normally, and be able to attend 8
weekly sessions on the Ryerson campus. Participants were excluded if they endorsed
any medical or psychiatric conditions that might significantly affect cognitive
performance, such as a neurodegenerative disorder, recently diagnosed

psychopathology, cancer, stroke, transient ischemic attack, and diabetes. Participants
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who endorsed regular, active participation in any mindfulness-based activities such as
yoga, meditation, or tai chi were also excluded. Further, individuals were excluded if
they had undergone neuropsychological testing in the past year (using a similar
cognitive battery) due to potential learning effects.

Individuals who responded to the study recruitment strategies (i.e., online and
print advertisements) were provided with details of the study purpose and procedure
during a telephone call (see Appendix A). Interested individuals were asked a series of
questions to assess and confirm study eligibility (see Appendix B). Ineligible
participants were thanked for their time and received no monetary compensation.
Eligible participants were asked to undergo a 1-hour pre-intervention testing session
1 to 2 weeks prior to commencement of the randomized intervention. During the
initial testing session, the researcher completed informed consent procedures, after
which both parties signed the form (see Appendix C). Following consent, participants
were administered a battery of cognitive tests and further completed a packet of
psychological questionnaires.

After the battery was complete, the participants were told whether they were
randomly assigned to MBSR or the reading and relaxation (R&R) control group. After
the 8-week intervention phase, all participants were asked to complete a post-
intervention testing session in which a comparable battery of cognitive tests was
administered. For the purposes of the current study, which focused on immediate
effects of an 8-week program on cognitive function, no long-term follow-up data are
presented. However, it is recognized that long-term follow-up is important for
determining the efficacy of the intervention and thus participants were invited for a 3-

month post-assessment session to measure the long-term effects of the interventions
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as part of the parent study. This protocol was approved by the Ryerson University

Research Ethics Board (2012-192).

Enrollment

Assessed for eligibility (n=245)
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+ Not meeting inclusion criteria (n=64)
+ Declined to participate (n=106)
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Figure 1. CONSORT diagram showing participant flow and distribution

Interventions

The first cycle of group sessions began when a total of 30 people were deemed
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eligible to participate and were randomly and evenly assigned to one of the two
conditions:

Mindfulness-based stress reduction (MBSR). The MBSR intervention
consisted of eight weekly group sessions lasting 2.5 hours each. MBSR was
administered according to the standardized protocol created by Kabat-Zinn (1990;
see Appendix D for full description), with three minor modifications made to cater to
the older adult population (i.e., replacing the “Mindfulness in the Workplace” module
with a “Mindfulness for Interpersonal Relationships” module since most of the
participants were not actively employed, shortening daily practice time from 45 to 30
minutes to avoid physical discomfort associated with sitting for long periods of time,
and eliminating the full-day retreat due to logistical issues). Kabat-Zinn encourages
the program to be modified slightly to meet the needs of the specific group of
participants (1990), so we are confident that these minor alterations did not affect the
fidelity of the program.

Participants were taught various meditation practices that were applied in
the course and also assigned to be routine daily activities. Participants engaged in
body scans, sitting meditations, and light hatha yoga (see Appendix D). Participants
were required to complete 30-45 minutes of homework per day, which consisted of
practicing the techniques learned in each week’s class. The MBSR groups were led by
trained MBSR practitioners Robyn Hurlow, B.A. (Hons) and Kathryn Curtis, M.A,,
Kirstin Bindseil, M.S.W., R.S.W.,, and Alexandra J. Fiocco, Ph.D. Each of these individuals
has experience facilitating MBSR groups and working with older adults.

Reading & relaxation (R&R). The R&R control group was made up of two

components: (a) a reading component and (b) a relaxation component (i.e.,
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progressive muscle relaxation; PMR) and was designed to control for the nonspecific
aspects of the MBSR program. As with the MBSR group, the R&R group met once per
week for 2.5 hours over 8 weeks at the same time of day. In the first half of each
weekly session, the researcher led participants in a discussion about their thoughts on
the story, similar to a book club (see Appendix E for stories). The PMR component of
the group took place in the second-half of each weekly session and followed a
modified protocol established by Bernstein, Borkovec, and Hazlett-Stevens (2000; see
Appendix E for full description). The reading component of the group controlled for
cognitive and social engagement and the PMR component controlled for the
meditation aspects of MBSR. To control for the time spent completing homework,
participants were required to read a short story and engage in 30-45 minutes of daily
PMR exercises each week. The R&R group was led by Sasha Mallya, B. A. (Hons.), who
has experience conducting research with older adults and using PMR in clinical
settings.

Although controlling for the effects of group facilitator across the MBSR
groups and between MBSR and R&R was not possible, a facilitator feedback
questionnaire was administered to participants at the end of the intervention to
measure whether the facilitators were comparable on a variety of non-specific
therapist characteristics (see Appendix F for further detail). Participants in both
groups received audio compact discs to facilitate their at-home mindfulness or PMR
practice, and were asked to log their daily practices. Facilitators in both groups
completed an intervention fidelity checklist at the end of each session to ensure self-
adherence to the protocol (see Appendix G). In total, three cycles of each intervention

were offered. Participants who either dropped out of the intervention or declined to
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complete the cognitive assessment were contacted in order to document their
reason(s) for discontinuing their participation in the project. All participants’ data
were analyzed, even if they dropped out (see Data Analysis for further detail).
Measures

Participants completed a cognitive battery and a set of self-report
questionnaires within 1 to 2 weeks before (pre-testing) and after (post-testing) the
intervention. These measures consisted of cognitive and self-report measures of
wellbeing.

Cognitive measures.

Global cognitive function. The Mini-Mental State Examination (MMSE;
Folstein, Folstein, & McHugh, 1975) is a brief cognitive screening tool of global
cognitive function rated on a 30-point scale. It consists of 11 items representing
several cognitive domains, including orientation to time and place, verbal memory,
attention, language comprehension and production, and visual construction. Scores of
27 and above are associated with normal cognitive function. The MMSE has been
judged to have satisfactory sensitivity and construct validity to cognitive impairment
(Tombaugh & McIntyre, 1992) and is sensitive to change (Roselli et al., 2009).

Executive function. Trail Making Tests A & B (TMT; Reitan & Wolfson, 1993)
were used to evaluate information processing speed, visual scanning ability,
integration of visual and motor functions, mental flexibility, and set shifting. TMT-A
requires participants to connect 25 consecutively numbered circles using straight
lines. TMT-B requires subjects to connect consecutive numbers and letters,
alternating between the two sequences (i.e., 1-A-2-B-3-C). TMT-B is a timed task, and

faster time-to-complete is associated with better functioning. It is sensitive to age-
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related decline in executive functioning (Rasmusson, Zonderman, Kawas, & Resnick,
1998). Calculating the proportional score (TMT B-A/A) provides a sensitive index of
prefrontal cortex functioning (Stuss et al., 2001). Previous research indicates that
TMT scores are sensitive to change after an MBSR intervention (Johansson, Bjur, &
Ronnback, 2012).

The Controlled Oral Word Association Task (COWAT; Eslinger, Damasio &
Benton, 1984) was used to measure verbal fluency, another PFC-dependent ability. It
has been found to be a sensitive indicator of executive dysfunction. The COWAT
consists of three word-naming trials and participants are asked to verbally generate
as many words as they can think of when prompted with a letter of the alphabet (F, A,
and S) and a category (Animals). This task not only requires participants to
demonstrate semantic knowledge using phonological or categorical rules, but it also
requires them to use executive functions to track prior responses and block intrusions
(i.e.,, words that don’t fit the rule; Kemper & McDowd, 2008). This measure is sensitive
to age-related decline in verbal fluency (Steinberg, Bieliauskas, Smith, & Ivnik, 2005)
and has been used previously with older adults (Anderson-Hanley et al., 2012).

An alternate version of the TMT was administered and counterbalanced to
minimize learning effects. The alternate version of the TMT is comparable to the
original version; Franzen, Paul, and Iverson (1996) found no significant differences in
overall level of performance between TMT Part A and its alternate form, and between
TMT Part B and its alternate form, in a sample of closed head injury patients. These
authors found reliability estimates of r =.70 for TMT A and its alternate form, and r =
.78 for TMT B and its alternate form. Their results indicate adequate reliability of the

alternate forms for TMT. However, the alternate version of the COWAT was not used,
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as previous research indicates a difference in difficulty between the alternate and
original forms (Barry, Bates, & Labouvie, 2008).

Psychosocial Questionnaires (see Appendix F).

Mindfulness. The Mindful Attention Awareness Scale (MAAS; Brown & Ryan,
2003) was used as a dispositional measure of mindfulness. It is a 15-item scale that
measures the frequency of mindful states in day-to-day life in both general and
situation-specific statements. Higher scores are indicative of greater mindfulness. It
has been used previously to measure mindfulness in older adults and has a
Cronbach’s alpha level of 0.87 among the general adult population in the United States
(Morone, Rollman, Moore, Qin, & Weiner, 2009). It has demonstrated sensitivity to
change after an MBSR intervention (Shapiro, Brown, & Biegel, 2007).

Perceived stress. The Perceived Stress Scale (PSS; Cohen, Kamarch, &
Mermelstein, 1983) measures the degree to which situations in one’s life are
appraised as stressful. The scale includes items designed to measure how often
individuals find their lives unpredictable, uncontrollable, and overloaded during the
last month. Internal consistency is good (a=.85), and the stability of the test-retest
coefficients ranges from .75 to .86 (Cohen, Kamarch, & Mermelstein, 1983). This scale
has been used among older adult populations (Hamarat et al., 2001) and has been
shown to be sensitive to change with a MBSR intervention (Shapiro et al., 2007).

Depression. The Geriatric Depression Scale (GDS; Yesavage et al,, 1983) was
used to measure depression in the elderly. It is a 30-item scale with clinical cutoff
points at 5 + 4 (Normal), 15 + 6 (Mildly depressed), and 23 + 5 (Very depressed). It
has demonstrated good capacity for discriminating between depressed and non-

depressed elderly people (Montorio & Izal, 1996) and additionally shows sensitivity
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to change following a psychological intervention (Thompson, Gallagher, &
Breckenridge, 1987).

Quality of life. The Quality of Life Scale (QOLS; Flanagan, 1978) measures
satisfaction with needs met. It contains 16 items representing 6 domains of quality of
life: physical and material wellbeing, relationships with other people, social and civic
activities, personal development, and independence. Cronbach’s alpha coefficient has
been documented at .87 for the general adult population (Burckhardt, Woods, Schultz,
& Ziebarth, 1989). This scale has demonstrated sensitivity to change following an
MBSR intervention (Azulay, Smart, Mott, & Cicerone, 2012).

Self-esteem. The Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965) is a
10-item measure that assesses global self-esteem. The RSES contains an equal number
of positively and negatively worded items and responses are coded on a four-point
scale. It is considered to be an appropriate measure of self-esteem in the elderly
(Breytspraak & George, 1979) and a powerful predictor of increased reactivity to
stress (Pruessner, Lord, Meaney, & Lupien, 2004). This scale has previously
demonstrated sensitivity to change following an MBSR intervention (Goldin & Gross,
2010).

Feedback questionnaire. At the end of the follow-up testing session, all
participants were asked to complete a feedback questionnaire, consisting of a
facilitator component and an intervention component. The facilitator feedback
component instructs participants to rate their group’s facilitators on a variety of
domains in order to allow the researcher to report whether the facilitators of each
group were comparable in terms of therapist effects. It is adapted from the Cognitive

Processing Therapy: Therapist Adherence and Competence protocol (Wiltsey-
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Stirman, Monson, & Resick, 2013).
Statistical Analyses

In determining the sample size needed for this study, a power calculation was
conducted using a formula derived from Crawley (2005). The means and standard
deviations of the TMT-B were derived from a previous study that examined whether
MBSR could improve cognitive performance in older adults (Lenze et al., 2014). Using
these findings, the power calculation resulted in an estimate of 122 participants to
complete the study in order to make inferences about the population for the primary
outcome measure (61 in each group).

The study sample (N=74) consisted of 40 participants in the MBSR condition
and 34 in the control condition. It is recognized that the present study was
underpowered to detect a significant difference between the groups, but as indicated
previously, this pilot study was primarily designed to test a number of important
feasibility goals.

Outcome data were assessed for normality and homogeneity of variance and
met these assumptions (Field, 2009). One-way analyses of variance (ANOVA) and y?2
analyses were used to analyze between-group differences at baseline. Variables that
significantly differed (p <.05) between groups at baseline were considered covariates.
A priori variables (education and age) were entered as covariates in all subsequent
analyses (Brayne & Calloway 1990; Deary et al,, 2009; Tombaugh, 2004). As sex was
not a factor that influences results for either cognitive outcome, it was not considered
an a priori covariate (Hester, Kinsella, Ong, & McGregor, 2005; Tombaugh, Kozak, &
Rees, 1999). In order to test the stated hypotheses, mixed 2x2 ANCOVA was

performed, using pre-intervention and post-intervention scores as the within groups
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factor, and group assignment (MBSR, R&R) as the between groups factor, controlling
for age and education.

Data were first analyzed using intention-to-treat (ITT) principles (Fisher et al.,
1990). All participants who were randomized into the MBSR and control group were
included in analyses regardless of whether or not they completed the intervention.
This type of analysis addresses the question of whether the MBSR protocol, if made
available to the community, would be superior to the R&R protocol. From a public
health perspective, it would be detrimental to offer MBSR if the majority of
participants in this study elected to not complete the protocol, even if those who do
complete the treatment find it beneficial (West & Spring, 2002). Applying the ITT
analysis principle provides an unbiased assessment of the efficacy of the interventions
and informs community-based decisions about the effectiveness of the MBSR
protocol.

Analyses were also conducted on the subsample of participants that attended
all sessions (i.e., intervention completers). The ‘per protocol treatment’ (PPT, or
completer) analyses excluded participants who violated the protocol or did not
complete the intervention. A completer was defined as someone who attended both
cognitive testing sessions and at least six of the eight intervention sessions (75% of
the intervention). Although the results of PPT analysis usually provide a lower level of
evidence for the efficacy of the intervention, from a public health perspective they
better reflect the effects of treatment when taken in an optimal manner. This type of
analysis can also highlight any unexpected adverse effects of the interventions
(“Intention to Treat Analysis,” 2012). Analyses were conducted using SPSS version

21.0. All analyses were considered significant at p < 0.05.
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Results

Baseline Characteristics of Participants

Baseline characteristics of the two groups are shown in Table 1. The MBSR and
control group did not significantly differ in age, sex, level of education, or any of the
cognitive or psychosocial measures. However, there were marginally significant
findings, with the MBSR group reporting greater depressive symptomatology and
lower quality of life compared with the R&R group. Although these differences did
not reach the a priori significance level of p < .05, the cognitive and psychosocial data
were analyzed using GDS and QOLS scores as covariates, to assess whether these
baseline differences were significantly related to outcome. They were not significantly

associated with outcome and thus, were not used as covariates for the subsequent

analyses.

Table 1. Baseline characteristics of participants

MBSR (n = 40) R&R (n = 34)

Variable Mean (SD) Mean (SD) p

Age, years 68.80 (4.42) 69.58 (4.74) 47
Sex, N (%) 33(82.5%) female 22 (64.7%) female .12
Education, years 15.95 (3.83) 16.34 (3.35) .65
MMSE 28.93 (1.61) 28.64 (1.25) .39
TMT-A, time (s) 34.53 (10.62) 37.39 (14.09) .33
TMT-B, time (s) 84.72 (28.40) 88.00 (44.86) 71
TMT B-A/A 2.56 (.78) 2.42 (1.04) 50
COWAT - FAS, total correct 47.13 (12.04) 43.27 (11.28) 17
COWAT - Animal, total correct 20.65 (5.02) 19.21 (5.35) 24
MAAS 4.24 (0.73) 4.45 (0.73) .33
PSS 14.08 (7.50) 13.41 (6.44) 69
GDS 5.44 (4.51) 3.63 (3.87) .06
QOLS 84.84 (10.65) 89.81 (8.25) .07
RSES 23.13 (5.40) 24.28 (4.77) .35

MMSE = Mini-Mental State Examination, TMT = Trail Making Test, COWAT =
Controlled Oral Word Association Task, MAAS = Mindful Attention & Awareness Scale,
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PSS = Perceived Stress Scale, GDS = Geriatric Depression Scale, QOLS = Quality of Life
Scale, RSES = Rosenberg Self-Esteem Scale

Regarding study attrition, 65 participants (86.7%) completed (i.e., attendance
of at least 6 out of 8 sessions) the study. Completion rates for MBSR were 92.7% and
79.4% for the R&R group. Of the 3 people who dropped out of MBSR after beginning
the intervention, two participants cited time commitments as their purpose for
discontinuing, and one cited unforeseen health concerns. Of the 7 people who
discontinued participation in R&R, one person cited unforeseen health problems, two
people cited that the time commitment was too great, one expressed discomfort with
participating in a group specifically targeted at older adults, one no longer felt
comfortable in group settings, and two did not like the PMR component of the group.
Although there were more non-completers in the R&R group, this was not a
significant difference, 2 (1, 72) = 2.29, p =.13. Independent t-tests and y2 analyses
were run to test for differences in demographic factors and dependent variables that
may have differentiated completers and non-completers. There were no cognitive or
demographic differences, but dropouts reported a significantly lower quality of life,
t(60) = -2.34, p =.02. Of the 75 individuals randomized into the study, 72 (96%)
completed the post-intervention follow-up cognitive testing session.

Cognition

Controlling for age and education, a 2x2 mixed ANCOVA demonstrated that
post-intervention TMT-B performance did not significantly differ as a function of
group assignment in either ITT, F(1, 63) = .24, p =.62, or PPT, F(1, 58) =.00, p =.98,

analyses (see Table 2).
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Table 2. Cognitive outcomes by group and time

MBSR R&R Group x Time
Interaction
Baseline Post- Mean Baseline Post- Mean p
mean (SD) intervention Change mean (SD) intervention Change
mean (SD) mean (SD)
ITT,N 40 38 34 27
TMT-A, seconds 34.53 (10.62) 35.47 (12.19) 0.81 37.39 (14.09) 34.33 (13.69) -3.06 .29
TMT-B, seconds 84.72 (28.40) 77.66 (31.59) -7.06 88.00 (44.86) 80.10 (31.88) -7.90 .62
TMT, B-A/A 2.56 (.78) 2.26 (0.75) -0.30 2.42 (1.04) 2.54 (1.11) 0.12 .08
COWAT - FAS, total correct  47.13 (12.04) 45.68 (10.15) -1.45 43.27 (11.28) 45.43 (10.99) 2.16 .29
COWAT - FAS, intrusions .89 (1.09) 0.97 (1.03) 0.08 1.10 (1.47) 1.32 (1.82) 0.22 47
COWAT - FAS, repetitions 1.24 (1.52) 1.53 (1.62) 0.29 2.00 (1.75) 1.97 (2.40) -0.03 46
COWAT - Animal, total 20.65 (5.02)  20.08 (5.04) -0.57 19.21 (5.35) 18.83 (4.58) -0.38 90
correct
COWAT - Animal, intrusions 0.00 0.00 0.00 0.00 0.00 0.00 --
COWAT - Animal, 0.73 (1.35) 0.78 (1.34) 0.05 0.73 (0.74) 0.73 (0.98) 0.00 94
repetitions
PPT, N 36 36 27 27
TMT-A, seconds 34.81 (11.13) 35.36 (12.45) 0.55 36.07 (14.48) 35.22(14.07) -0.85 .55
TMT-B, seconds 82.28 (28.21) 76.06 (31.28) -6.22 85.85 (46.56) 78.26 (32.40) -7.59 .98
TMT, B-A/A 2.48 (0.73) 2.22 (0.70) -0.26 2.44 (1.07) 2.41 (1.10) -0.03 .29
COWAT - FAS, total correct  47.08 (10.40) 46.25 (9.88) -0.83 43.56 (11.59) 45.56 (11.29) 2.00 12
COWAT - FAS, intrusions 0.83 (0.97) 0.97 (1.03) 0.14 1.19 (1.55) 1.44 (1.89) 0.25 .59
COWAT - FAS, repetitions 1.22 (1.51) 1.61 (1.63) 0.39 2.00 (1.82) 2.04 (2.53) 0.04 46
COWAT - Animal, total 20.94 (5.23) 20.11 (5.11) -0.83 19.93 (5.35) 18.93 (4.77) -1.00 90
correct
COWAT - Animal, intrusions 0.00 0.00 0.00 0.00 0.00 0.00 --
COWAT - Animal, 0.77 (1.37) 0.80 (1.37) 0.03 0.67 (.62) 0.70 (0.99) 0.03 93

repetitions

ITT = Intention-to-treat, TMT = Trail Making Test, COWAT = Controlled Oral Word Association Task, PPT = Per-protocol-

treatment

29



Psychosocial Questionnaires

A series of 2x2 mixed ANCOVAs were conducted to determine whether there
were any group differences in the psychosocial variables over time (see Table 3).
Contrary to expectation, the MBSR group endorsed marginally less mindfulness at
post-intervention than the R&R group in PPT analysis, F(1, 58) = 3.54, p =.06
analyses. With regard to quality of life, although there was no significant main effect of
time, there was a significant interaction between time and group for both ITT, F(1, 57)
=5.12, p =.03, and PPT, F(1, 53) =4.91, p = .03 analyses. There were no other group
differences.

Verification of Facilitators

At post-intervention, participants were asked to rate their facilitators on
genuineness, warmth, empathy, professionalism, and a number of other non-specific
factors (see Appendix F). Analyses indicate that facilitator ratings did not significantly
differ between groups, suggesting the absence of non-specific facilitator effects on
intervention outcome (all ps >.59).

Since three different MBSR facilitators ran each of the three study waves,
ANOVAs were conducted to determine whether facilitator (RK/KH, KB, AJF) was
associated with change score on outcome measures. Analyses revealed one
significant difference: AJF’s group demonstrated significantly greater improvement on
MMSE scores (M = 29.31, SD =.75) than RK/KH’s group (M = 27.86, SD = 1.46), F(2,
35)=4.68, p =.02 [-2.73, -.17]. Although this result is statistically significant, both

scores represent normal cognitive functioning.

30



Table 3. Psychosocial outcomes, by group and time

MBSR R&R Group x Time
Interaction
Baseline Post- Mean Baseline Post- Mean p
mean (SD) intervention = Change mean (SD) intervention  Change

mean (SD) mean (SD)
ITT,N
MAAS 4.32 (0.70) 4.37 (.63) 0.05 4.41 (0.73) 4,72 (0.88) 0.31 .09
GDS 4.44 (4.22) 4.22 (3.59) -0.22 2.97 (2.72) 3.10 (3.74) 0.13 .67
PSS 12.00 (5.86) 10.28 (5.04) -1.72 12.14 (5.35) 11.61(5.80) -0.53 45
RSES 24.51(3.87) 24.80 (4.14) 0.29 24.67 (4.25) 25.37 (4.37) 0.70 .52
QOLS 88.22 (12.21) 89.56 (11.99) 1.34 90.79 (7.21)  88.00 (7.39) -2.79 .03*
PPT, N
MAAS 4.38 (0.67) 4.39 (0.64) 0.01 4.48 (0.72) 4.79 (0.89) 0.31 .07
GDS 4.39 (4.28) 4.06 (3.54) -0.33 3.15(2.73) 2.85(3.43) -0.30 .99
PSS 11.83(5.99) 10.10(5.05) -1.73 11.85(5.41) 11.46(5.71) -0.39 .39
RSES 24.55 (3.78) 24.76 (4.22) 0.21 25.13 (3.78)  26.00 (3.74) 0.87 40
QOLS 88.37 (11.58) 89.80(11.42) 1.43 91.44 (6.78) 88.67 (7.22) -2.77 .03*

ITT = Intention-to-treat, TMT = Trail Making Test, COWAT = Controlled Oral Word Association Task, PPT = Per-protocol-

treatment, *p<.05
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Discussion

To our knowledge, this is the first study to evaluate the effects of mindfulness training
on executive function and psychosocial factors in healthy non-demented older adults
in a randomized control study comprised of a standard MBSR protocol and an active
control group. Although the study hypotheses regarding cognitive functioning were
not supported, the hypothesis that participants in the MBSR group would report
greater quality of life than participants in the control group was supported. However,
participants in the MBSR group reported marginally less mindfulness than the control
group at post-treatment. A number of explanations may clarify the current results.
This study also provides greater insight into feasibility and acceptability of
mindfulness training in healthy older adults.

Results of the current study are at odds with studies that demonstrate
beneficial cognitive effects of MBSR in clinical populations. For instance, Lenze and
colleagues (2014) collected data from 34 older adults who endorsed anxiety disorders
and/or depression, plus cognitive dysfunction. The participants were randomized into
either an 8-week or modified 12-week MBSR protocol. Lenze and colleagues
measured patient satisfaction with the protocols, as well as performance on two tasks
of executive functioning. At the end of the program, participants noted that the
protocol-recommended time to practice yoga was too strenuous, as was the full-day
retreat. Regarding cognitive outcomes, both the 8-session and 12-session groups
resulted in equal and significant improvements in both measures of executive
function. Despite the comparable small sample size, Lenze and colleagues were able to
demonstrate a significant improvement in executive function following 8 weeks of

MBSR. This finding, in addition to evidence in young adults, highlights the importance
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of considering the targeted population for mindfulness training; namely, individuals
reporting high levels of stress and complaints of cognitive problems.

In contrast to Lenze and colleagues’ (2014) sample, the present sample was
higher functioning; they reported that they engaged in physical activity, were active
members of the community, reported low levels of perceived stress, and had a body
mass index in the normal range. All of these factors are known to support cognitive
health (Yaffe et al., 2009). Indeed, according to normative data, participants in this
study performed within the normal range on the TMT-B task for their age and level of
education (Tombaugh, 2004). The current sample also scored in the normal range for
depressive symptomatology and self-esteem.

As such, the present study may be best conceptualized as a prevention trial. A
prevention trial evaluates the efficacy of an intervention aimed to prevent the onset of
a condition, in turn prolonging the health and wellbeing of the population in question
(Leresche & von Korf, 2003). In the context of the present study, MBSR was used as a
strategy to help healthy older adults maintain their level of functioning. Although it is
common for small prevention trials to find no significant differences in outcome
measures (e.g.,, Wesson et al,, 2013; Wilksch, 2013), the present study demonstrated
that MBSR is associated with improved quality of life compared with an active control
group, and additionally, that the control group is somewhat associated with improved
mindfulness. Further, the study also provided important information about the
feasibility of a more substantial randomized-controlled trial.

One of the major methodological limitations in previous studies is the absence
of an active control comparison condition. As previously noted, the inclusion of an

active control group helps the researcher control for the effects of contact with a
33



researcher, duration of weekly sessions, social engagement within a group setting,
cognitive stimulation, and completing at-home assignments. In the current study,
participants were randomized to the MBSR condition or a reading and relaxation
condition. The control condition was carefully designed to control for the acquisition
of relaxation techniques and cognitive engagement.

Interestingly, the control group demonstrated marginally more mindfulness
than the MBSR group. Participants in the control group were required to read an
engaging short story each week and discuss it at each group meeting. These
discussions were consistently lively and well-received. It is possible that by hearing
others’ opinions each week in a welcoming and supportive environment, the
participants cultivated ‘openness to experience’, which is related to active
imagination, attentiveness to both positive and negative inner feelings, and
independence of judgment (Costa & McCrae, 1992) and is also significantly correlated
with self-reported mindfulness (Baer, Smith, & Allen, 2004). Although the facilitator of
the control group made every effort to refrain from describing mindfulness principles,
the PMR component of the group may have also inadvertently increased mindfulness
skills such as body awareness, decreased self-judgment, and attention-switching
because participants focused on tensing and relaxing each muscle group in sequence.

It is also possible that the decision to reduce the assigned amount of
meditation practice time and the elimination of the day-long retreat within the MBSR
intervention resulted in too little mindfulness training to elicit robust changes in
executive functioning in this healthy sample. Although previous research has
indicated that, in healthy younger adults, mindfulness meditation can improve

cognitive performance within a few sessions (Wenk-Sormaz, 2005), healthy older
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adults may require more time to fully integrate this process into their daily lives. This
hypothesis may be particularly true for the present sample, who was already very
high-functioning to begin with - they may have needed more time to test out
mindfulness principles before having enough justification to use them to replace their
current (and largely successful) coping strategies. Although Lenze and colleagues
(2014) found that 12-weeks of MBSR was no more effective than 8 weeks of MBSR,
their sample consisted of individuals with psychiatric illnesses, which means that they
may have had greater motivation for incorporating the mindfulness principles into
their daily lives.

Lindberg (2005), in a review of research related to meditation and spirituality
in the elderly, noted that, although meditation/relaxation can be successfully taught
to older adults, none of the 36 studies reviewed included a quantification of learning
rates. In a study by Brown and Ryan (2003), the developers of the MAAS, the authors
found that the amount of time currently practicing meditation was not associated
with MAAS score, but the amount of years of practice was significantly and positively
correlated with score on the MAAS. As a result, the authors speculated that it might
take substantially longer than 8 weeks of training to produce significant increases in
the MAAS. Indeed, in the Buddhist tradition, from where mindfulness-based
meditation originates, meditation is described as a lifelong practice in which
mindfulness is fostered over a period of many years (Goldstein, 2002).

PMR, on the other hand, is a technique that is easily learned and within days or
weeks, enhances awareness of the body, and increases the ability to relax quickly
(Morone & Greco, 2007). Given the physical nature of PMR, it is also a technique that,

if performed incorrectly, can be easily corrected. Based on participants’ comments,
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formal PMR practice was easier for the participants to integrate into their busy
schedules than formal meditation practice. For example, several participants in the
control group stated that it was easy for them to integrate the practice into their daily
lives, for instance practicing PMR on public transportation or while sitting at a desk.
The MBSR participants appeared to have more difficulty finding time to incorporate
the various mindfulness practices to their daily routine. Thus, the fact that the control
group appeared to be able to learn their stress-reduction technique more quickly,
were better able to incorporate it into their daily lives, and were better equipped to
practice the technique properly, may account for the unexpected finding that
participants in the control group reported greater mindfulness than the MBSR group.
[t will be informative to study the 3-month follow-up data in a subsequent study to
address the possibility that mindfulness and its benefits will become more evident
over time. In sum, it is possible that for healthy older adults, a more accessible group
such as the Reading and Relaxation group created for this study, may be more
beneficial to improving overall wellbeing.

The primary limitation of the present study was the relatively small sample
size. It is possible that the inclusion of additional participants would increase the
statistical power needed to detect meaningful differences. The study is also limited by
the fact that an additional waitlist control condition was not included, which would
have allowed us to also replicate previous research (e.g., Moynihan et al,, 2013) that
showed that MBSR is at least more beneficial than the passage of time. Inclusion of a
waitlist control group would also exclude the possibility that the non-significant
findings were a result of regression toward the mean.

Regarding the finding that the groups were not significantly different on
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measures of depression, self-esteem, or perceived stress at post-test, this result may
be a product of inappropriate measurement. Each of the scales included in the study
contains a time-based qualifier in the instructions (e.g., the PSS requires participants
to respond according to their experiences in the past month and the MAAS refers to
experiences in general) and as such, the questionnaires may not adequately capture
the participant’s experience since completing the intervention.

Another important and highly speculated factor is facilitator characteristics.
Although all facilitators were equally rated on attribute characteristics of warmth,
genuineness, professionalism, etc., closer inspection of the three MBSR waves
suggested that the facilitator, regardless of level of training, may have significantly
impacted outcome (i.e., a therapist effect). Previous research has demonstrated mixed
results about the impact of therapist effects in psychological interventions. Although
one meta-analysis of individual psychotherapy found that therapist competence plays
little role in determining symptom change (Webb, DeRubeis, & Barber, 2010), another
meta-analysis examining the effects of treatment of pain in primary care concluded
that there is a small, but identifiable, therapist effect (Lewis et al., 2010). Interestingly,
Lewis and colleagues found that psychosocial-based interventions had the highest
therapist effects. In the present study, the results did not appear to be influenced by
the facilitators’ level of training, experience, or non-specific attributes. Thus, in future,
it would be interesting to determine therapist qualities that are most associated with
improvement in mindfulness-based interventions specifically.

Despite the aforementioned limitations, this study provides valuable insight
into the feasibility, acceptability, and effectiveness of psychosocial interventions for

older adults. It is important to note that the completion rate in the MBSR course was
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just over 13% higher than the control group, which suggests that participants were
slightly more satisfied with the group. None of the three individuals who discontinued
participation in the MBSR group cited disinterest with the group as their reason for
discontinuing. Participants who did stay in the group commented that the group
helped to “declutter” the mind, increase physical and mental awareness, increase
patience and acceptance, reduce physical pain, and enhance the ability to cope with
stressors. However, the majority of participants in the control group also gave
similarly positive feedback, stating that the group was associated with an
improvement in sleep quality, an increased sense of control over stressors, and
increased relaxation.

Overall, while the study hypotheses were not supported, the data appear to
suggest that MBSR may improve facets of wellbeing in healthy non-demented older
adults. It also points to the possible beneficial effects of a group intervention based on
reading and relaxation techniques. This study cohort continues to be followed for a 3-
month follow-up period. Additional cycles will be conducted to meet the sample size
stipulated by power calculations. Given that the population is aging, this study

provides preliminary evidence that MBSR may increase quality of life with age.
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Appendix A

Telephone Script for Recruiting

E.g, “I would like to volunteer for your research”
“I heard about your research and would like to learn more about
participating”

Older adult calls in, asking about the study.
You say:
Absolutely, let me tell you a bit about the study.

You are returning a message that was left by an older adult who called in for the study.
You say:

Hello, this is [name] from Ryerson University, returning your call regarding a study we are
conducting looking at the effects of a program that promotes healthy aging in older adults.
Do you have a few minutes to chat?

General script:

As you probably already know, many people often experience problems with their memory
as they get older. Changes in memory and other cognitive abilities, such as your ability to
focus and pay attention, your ability to solve problems, or how quick you can respond to
things in your environment, can lead to a decrease in overall quality of life.

We are running a study to see if a program tailored to older adults can improve quality of
life and cognitive function — such as memory, attention, and how quickly you can solve
certain problems.

As a volunteer, you would be asked to come to Ryerson on 10 occasions. The first session,
which will be scheduled in the morning, will last for one hour. During this one- hour
session, you will be asked to do a few tasks that assess your cognitive function — such as
memory, attention, and problem solving. You will also be asked to fill out a few
questionnaires that ask about things like your mood, your self-esteem (or how you feel
about yourself), and the amount of stress you experience in your daily life. You will be paid
10$ at the end of the session for your time. You will also be reimbursed 4$ for TTC transit
to and from Ryerson.

After the first session, you will begin the program that is held at Ryerson once a week for
8 weeks in a row. Each weekly session will last 2.5 hours will be in a group of about 10
people.

If you decide to participate, you will be randomly assigned to one of two programs. It is
important for you to know that you will not be able to choose which program to participate
in.
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One of the 2 programs is called Mindfulness-Based Stress Reduction (or MBSR). The other
program is a reading/relaxation group. You will be assigned to one of these two programs.

Mindfulness-based Stress Reduction, or MBSR, is a program that was developed in the
United States in the 1970s and is now used to decrease stress and increase wellbeing. It
combines relaxation, light stretching and meditation (or sitting quietly while

concentrating on your breath). Everything that is done in class is tailored to your comfort
level (e.g. you will not be pushed to stretch more than you can). There are 8 sessions in
total, once a week, each lasting 2.5 hours. A trained MBSR practitioner will lead the group
each week. Each week, you will meet with a group of no more than 10 people for

2.5 hours of MBSR and you will also get a bit of homework (approximately 20-30

minutes a day) which will help you practice what you learned during the session in your
everyday life.

The reading/relaxation group will consist of two components: A reading component and a
relaxation component. Each week, you will be assigned a short story that you will be asked
to read at home. In the first half of each weekly session, Dr. Fiocco will lead group
members in a discussion about your thoughts on the story, similar to a book club. The
second component involves learning muscle relaxation techniques. There are 8 sessions

in total, once a week, each lasting 2.5 hours. Dr. Alexandra Fiocco, an Assistant Professor
and researcher at Ryerson who specialized in Aging Research, will lead each session. As a
participant in the class, you will have an opportunity to practice skills and learn about
various topics such as the risk factors of unhealthy aging and prevention strategies. Each
week, you will meet with a group of no more than 10 people for 2.5 hours and you will also
get a bit of homework (e.g. readings) which will help you practice what you learned during
the session in your everyday life.

You will be reimbursed for TTC transit to and from Ryerson for each visit. Before | go on,
do you have any questions about the 2 interventions?

...About one week after the final intervention session, you will come back to complete the
same kind of tasks and questionnaires you did during the first session. Again, the session
will take place in the morning and you will be paid 10$ for this hour-long session, along
with TTC reimbursement.

Are you still interested in participating?

If yes: Wonderful, before we move forward, | will have to ask you a few demographic and
health-related questions.
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It is important to tell you that all information you give me today is confidential. Any
information that identifies who you are (e.g. your name, telephone number) will be
removed from the data and will be stored in a separate locked filing cabinet. All data kept
on the computer will be password protected and held for 7 years after publication of
study results. After that, all data will be properly destroyed. This applied for the
information you give me today and for any information you give me during the study.

...[proceed to phone screening questionnaire]

If no: I understand. Thank you very much for your time and have a wonderful
day.

Script Following phone screening questionnaire:

Person meets criteria: Wonderful! You meet the requirements to participate in this study.
Again, all information you have given me today, and all information you will provide
during the study, is confidential. Any information that identifies who you are (e.g. your
name, telephone number) will be removed from the data and will be stored in a separate
locked filing cabinet. All data kept on the computer will be password protected and held for
7 years after publication of study results. After that, all data will be properly

destroyed.

I will contact you shortly to book your first testing session. If you have any questions in the
mean time, please do not hesitate to contact me [provide contact info]

Person does not meet criteria: | am sorry to say that you do no meet the eligibility criteria
for this study. For the purpose of this study, we have excluded XX. Often in research, we
have exclusion criteria, to make sure that our sample is relatively the same on certain
characteristics. | am very grateful for your time and the information you provided today.

Again, all information you have given me today is confidential. The reason why we keep
the information you gave me today is very important for research — it gives us a description
of who we were able to recruit and who we were not able to recruit from the community.
May | have your consent to use this confidential phone-screen data for this purpose? Again,
your name will not be attached to the data.

Thank you for your time
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Appendix B
Phone Screening Questionnaire

Recruitment Contact Sheet (to be stored with consent form)

First name:

Last name:

Phone number (best to contact
you):

Other numbers:

[s it okay to leave a message? Y N

Email address:

Your availability and the best
time(s) to contact you:

TEE

Notes:

Assigned participant code: __
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Phone Screening Questionnaire

Researcher: To determine your eligibility for the study, I will now ask you a few questions about
demographic health information. This confidential information will be securely stored in our database and is
restricted to members of the research team. You do not have to answer any questions that you are
uncomfortable with; however, you may be excluded based on the information you choose to withhold.

1. AVAILABILITY

Are you available for 8 weekly sessions?

2. DEMOGRAPHIC QUESTIONS

Age:

Sex:

Ethnicity (e.g., Caucasian, Hispanic, etc.):

Country of birth:

Country/countries of descent (i.e., where you
would trace your ancestry to):

Languages you speak:

If English is not your mother tongue, at what
age did you learn to speak English?

(exclude if learned English after age 6)

Handedness:

Right Left Ambidextrous

Do you drive?

No Yes

If no, do you have a driver’s licence?

Are you retired?

No Yes

If yes, in what year did you retire?

How many years of education do you have?

Do you practice ...

Yoga No/Yes

Meditation No / Yes
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(Exclude if practice >3 times a week)

Tai Chi No/ Yes
Martial Arts No/Yes

Progressive Muscle Relaxation No /Yes

Have you ever received any cognitive or

neuropsychological testing?

(Exclude if within the last year)

3. HEALTH-RELATED QUESTIONS

Have you ever had any of the following?

Vision problems (glasses,
operations):

(exclude if vision is not corrected)

No Yes

If yes, specify:

-- If yes, is your vision corrected to 20/20 with
glasses?

No Yes

Hearing problems (weak hearing,
hearing aids):

(exclude if hearing is not corrected)

No Yes

If yes, specify:

Is your hearing corrected to normal with the
hearing aid?

No Yes

Psychiatric illness (Such as
depression, anxiety, bipolar) :

(exclude if current diagnosis:
Anxiety Disorder, Major depressive
Disorder, Bipolar Disorder,

No Yes

If yes, when were you diagnosed?
Year:

If yes, are you currently taking medication to treat
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Psychotic Disorder (Schizophrenia),
Eating Disorder, Dissociative
Disorder, Personality Disorders)

your symptoms?

No Yes

Depression:

(exclude if current)

No Yes

If yes, when were you diagnosed?
Year:

If yes, are you currently taking anti-depressants to

treat your symptoms?
No Yes
Alcohol use: No Yes

Illegal/recreational drug use:

(exclude if dependence)

If yes, how frequently?

No Yes

If yes, how frequently?

Diabetes:

(exclude)

No Yes

If yes, when were you diagnosed?
Year:

If yes, is it controlled with medication?

No Yes

If yes, which medication?
Name:

Hypo or Hyperthyroidism:

(exclude if not controlled)

No Yes

If yes, is it controlled with medication?

No Yes : Name

Cancer:
(exclude if chemotherapy or
radiation)

No Yes

If yes, when were you diagnosed?
Year:

If yes, did you receive chemotherapy or radiation?
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No  Yes_
Stroke: No  Yes_
(exclude)
Aneurysm: No  Yes
(exclude)
Heart attack: No  Yes
(exclude)
High blood pressure: No Yes

(SBP >=140 ; DBP >=90)

If yes, is it controlled with medication?

No Yes medication name:
Learning disability: No Yes
(exclude)
Neurological disease: No Yes
(exclude if:
Dementia, Parkinsons, MS,
Huntingtons, ALS, Stroke, Seizure
Disorder )
Seizure: No Yes
(exclude)
Epilepsy: No Yes
(exclude)
Head injury: No Yes
(probe for seriousness)
Serious car accident: No Yes
Concussion: No Yes

(exclude if within last year)

If yes, how many? When was the last one?

Have you ever been unconscious?
(exclude if within last year)

No

Yes

If yes, how long were you unconscious?
Duration:

If yes, what was the cause?
Cause:

Have you ever had surgery that
required general anesthesia?
(exclude if within last year)

No

Yes

If yes, when did you have this procedure?
Year:
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Are you on any other medications?

No Yes

If yes, what are they called and what is each one
for?

Name: Reason:
Name: Reason:
Name: Reason:
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Appendix C
Ryerson University Consent Agreement

Study: The Effects of a Program on Cognitive Function and Quality of Life in Older
Adults

You are being asked to participate in a research study. Before you give your consent to

be a volunteer, it is important that you read the following information and ask as
many questions as necessary to be sure you understand what you will be asked to do.

Investigators:
Principal Investigator: Dr. Alexandra ]. Fiocco, PhD., Department of Psychology,
Ryerson University

Collaborators: Sasha Mallya, BA., Department of Psychology, Ryerson University

Purpose of the Study:

Cognitive function, such as memory, is an important health factor, especially in late
life. As our population ages, it is estimated that the number of Canadians with
dementia will rise from 250, 000 to 592,000 by 2021. The effect of stress on cognitive
function has received a lot of attention over the past 20 years; it is suggested that
exposure to high levels of stress hormones over a person’s lifespan plays a significant
role in the aging process and may contribute to declines in cognitive function, such as
memory. With an aging population on the rise, and an expected increase in dementia
cases, prevention is key! It is important that prevention programs be developed to
prevent or slow the progression of cognitive decline in older adults.

The purpose of this study is to see if an 8-week Mindfulness-based Stress Reduction
(MBSR) program or an 8-week Reading & Relaxation (i.e. progressive muscle
relaxation, or PMR) group improves cognitive function (such as memory) and quality
of life in older adults. Previous research shows beneficial effects of MBSR and PMR on
stress and psychological factors (e.g. depression). Research has also started to
evaluate the effects of stress reduction on cognitive function. However, there is very
little research (if any) that has assessed the benefits of these programs in healthy
older adults.

Forty older adults between the ages of 65 and 80 will be recruited for the study. To be
eligible for this study, individuals must be free of the following: recent diagnosed
psychopathology or mood disorder, cancer/chemotherapy, neuropsychological
testing in past year, stroke, diabetes, significant vision or hearing problems, and non-
fluency in English. Participants who meet inclusion criteria will undergo a few tests
that assess their memory and other cognitive functions (like speed to do something)
and will complete psychological questionnaires before and after the 8-week program.
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Description of the Study:

Participants will be asked to come to Ryerson University for 10 sessions in total: 2
testing sessions and 8 program sessions.

Two Testing Sessions:

Cognitive testing, such as testing your memory, and questionnaires will be completed
in Dr. Fiocco’s Stress and Healthy Aging Research Lab at the Institute for Stress and
Well Being at Ryerson University. Both sessions will take place in the morning and
will last approximately 1 hour. Cognitive tests will include tests that assess overall
cognitive function, attention, and memory (30 minutes to complete). Self-report
questionnaires will include those that assess mindfulness, perceived stress,
depressive symptoms, quality of life, and self-esteem (maximum 30 minutes to
complete).

Time commitment for testing sessions:
1 hour in total on each day.

Eight-Week Program:

The Mindfulness Based Stress Reduction (MBSR) program will be led by a trained
MBSR practitioner. The 8-week program consists of weekly 2.5-hour-long sessions. In
groups of 10-15, participants will be taught various meditation practices that will be
applied in class and to routine daily activities. Participants will do relaxation
exercises, walking meditation, and light stretching. All activities will be tailored to the
comfort of the participant (e.g. stretching). In addition to weekly classes, participants
are asked to do 20-30 minutes of homework a day, which includes practicing what
you learned in class that week (e.g. daily breathing exercises).

Or

The Reading & Relaxation group will be divided into two components: a component
that is very similar to a book club, and a relaxation component. Each week, the session
leader will assign participants to read one short story at home. In the first half of the
session, participants will discuss their thoughts about the reading, just like a book
club. In the second half of the session, participants will engage in a technique called
progressive muscle relaxation (PMR). PMR teaches clients to progressively tense and
relax different sets of muscle groups, with the goal of total body relaxation. There are
8 sessions in total, once a week, each lasting 2.5 hours. Each week, you will meet with
a group of 10-15 people for 2.5 hours and you will also get a bit of homework (i.e., to
read the short story and practice PMR), which will help you practice what you learned
during the session.
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Time commitment for the program:
Session: 2.5 hours once a week, over 8 weeks

Homework: 120- 180 minutes a week, over 8 weeks (the amount of time you
put into your homework is up to you; naturally the more time the better).

What is Experimental in this Study:

The experimental component of this study is undergoing an 8-week program. By
agreeing to participate, you are agreeing to be randomized to either program
condition (MBSR or Reading & Relaxation group). This is to say that you are willing to
participate in either intervention.

Risks or Discomforts:

Your participation in this study may create temporary frustration or fatigue from
traveling to and from Ryerson University on 10 occasions (2 testing sessions and 8
program sessions). Some of the cognitive tasks (e.g. memorizing a list of words) may
be challenging, causing frustration; however, we emphasize that you are not expected
to get everything correct and that we only ask you to try your best. Should you feel
uncomfortable during the testing session and while filling out psychological
questionnaires, you may take a break before moving on.

Fatigue may be experienced due to the demands that class time has on your ability to
maintain your attention or focus for a certain period of time. Breaks will be given
during each of the 2.5-hour sessions, allowing participants to stretch their legs and
disengage from the course material for a few minutes.

Physical discomfort may be experienced during the MBSR and PMR program. Should
sitting positions or movements (e.g. stretching) done during the session feel
uncomfortable, the instructor will provide modifications to ease any discomfort felt.
The MBSR and PMR program is tailored to your ability.

Finally, should you decide that you are no longer interested in volunteering, you may
withdraw from the study at any time.

Benefits of the Study:

By participating in this study, you will learn either MBSR or PMR techniques free of
charge (these programs often cost over $300). Although direct benefits are not
guaranteed, your participation in this study will help us realize the impact of these
programs on cognitive function and well-being in older adults. With population aging,
and a projected increase in dementia cases, it is important to find a prevention
strategy that will prevent or slow the progress of cognitive decline.

Confidentiality:
All data collected for this study will remain confidential. Research records will be kept
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in a cabinet file to which only the principal investigator of this study as well as her
research assistants will possess the key. Moreover, data will be coded in order to
prevent any assistant from making a link between a participant’s name and test
results, thus maintaining confidentiality of test results. All data will be securely stored
up to 7 years following publication of results, after which all material will be properly
destroyed.

Incentives to Participate:

The main incentive for participants is to experience a free program tailored to older
adults for 8 weeks. In addition, a small incentive of $20 will be administered for the
two testing days (one before and one after the program is complete). Further, $4 /visit
will be given to compensate for traveling to and from Ryerson. Thus, upon
completion, participants will be compensated $60 in total.

Costs and/or Compensation for Participation:

There are no costs associated with taking part in this study. All material associated
with the intervention will be free of charge. As mentioned above, participants will be
compensated $20 for undergoing cognitive testing and will also be compensated

$4 /visit for cost of transit.

Voluntary Nature of Participation:

Participation in this study is voluntary. Your choice of whether or not to participate
will not influence your future relations with Ryerson University. If you decide to
participate, you are free to withdraw your consent and to stop your participation at
any time without penalty or loss of benefits to which you are allowed.

At any particular point in the study, you may refuse to answer any particular question
or stop participation altogether. If you decide to stop participating, all information
that you provided before stopping will remain confidential in a secured database at
Ryerson University and used for future analyses. This data will be kept for up to 7
years following publication of results.

What will be done if “abnormal” findings/results are obtained:

The tests that you will complete are not “diagnostic” - i.e. no diagnosis can be made
with the tests that we administer you. However, if there is anything about your
performance on the tasks and questionnaires that raises a concern for us, we will
discuss it with you.

Questions about the Study:

If you have any questions about the research now, please ask. If you have questions
later about the research, you may contact the principal investigator: Alexandra J.
Fiocco via phone (416-979-5000 ext 3008) or email (afiocco@psych.ryerson.ca).

If you have questions regarding your rights as a human subject and participant in this
study, you may contact Dr. Nancy Walton (Chair) or Toni Fletcher (REB Coordinator)
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of the Ryerson University Research Ethics Board for information via phone (416-979-
5042) or email (rebchair@ryerson.ca). You may also write them at:

Research Ethics Board

c/o Office of the Vice President, Research and Innovation
Ryerson University

350 Victoria Street

Toronto, ON M5B 2K3

Agreement:

Your signature below indicates that you have read the information in this agreement
and have had a chance to ask any questions you have about the study. Your signature
also indicates that you agree to be in the study and have been told that you can change
your mind and withdraw your consent to participate at any time. You have been given
a copy of this agreement.

You have been told that by signing this consent agreement you are not giving up any
of your legal rights.

Name of Participant (please print)

Signature of Participant Date

Signature of Investigator/Study Coordinator Date
Dissemination of Results:

If you agree to participate in the study, are you interested in learning about the results
of the study in a final report? If so, please provide your mailing or email address
below:

Email
Mailing
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Appendix D
MBSR Protocol (Kabat-Zinn, 1990)
Weeks 1 and 2

Introduce participants to the foundational attitudes of mindfulness and diaphragmatic
breathing. Teach them the body scan practice. The body scan is usually done lying
down, but depending on what is comfortable for them, participants may sit or stand.
Participants are then guided to pay attention to their bodies starting with the toes,
moving up through the body, and ending at the head. The exercise requires the ability
to sustain focus on a part of the body. Students are reminded not to judge themselves
if their attention strays from the area of focus and to gently bring their attention back.
The exercise also requires the ability to shift attention when students are asked to
move their attention to the next body area (Anderson et al., 2007; Bishop et al., 2004;
Wallace & Shapiro, 2006). Students will also be taught a sitting meditation. During the
sitting meditation process, participants consciously sit with an erect body posture.
Their heads, necks, and backs are aligned, which allows the breath to flow easier
(Kabat-Zinn, 1990). When practicing meditation formally, participants may sit in a
chair or on the floor. As the mind becomes restless, participants are encouraged to
gently but firmly bring their attention back to breathing or the belly. This practice
trains the mind to be less reactive and more stable (Kabat-Zinn, 1990). Homework for
the first two weeks is to practice body scans and sitting meditations every day for 20-
30 minutes.

Weeks 3 and 4

Briefly review the material covered during the first session, and offer to answer any
questions and difficulties participants may have with regards to MBSR. Teach
participants various hatha yoga postures and practice them in class. Hatha yoga is a
gentle form of exercise made up of stretching and strengthening postures. Each
posture is done very slowly with moment-to-moment awareness of one's breathing
and sensations throughout one's entire body. As the participant learns to work at

his or her limits with patience, he or she is able to transform "exercise" into
"meditation." Participants slowly learn to bring awareness to the body's limits, which
tend to dissolve over time (Kabat-Zinn, 1990). Kabat-Zinn (1990) proposes that when
students move themselves into yoga postures, an immediate impact on their mental
and emotional states occurs. That is, when students intentionally assume a physical
posture that they normally do not hold during the day, students literally changes their
inner mental perspective at the same time. Homework involves alternating body
scans with yoga postures and mindful breathing for 15-20 minutes per day. In
addition, in week 3, participants are required to keep track of one pleasant event per
day as it is happening. In week 4, participants should do the same thing for one
unpleasant or stressful event per day.
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Weeks 5 and 6

Briefly review the material covered during the first session, and offer to answer any
questions and difficulties participants may have with regards to MBSR. Practice a
sitting meditation. Participants will gradually expand their field of awareness from
the breath, to other bodily sensations, sounds, thoughts and feelings, or no particular
object. Homework involves alternating 30 minutes of yoga practice (or a body scan)
with sitting meditations.

Week 7

Briefly review the material covered during the first session, and offer to answer any
questions and difficulties participants may have with regards to MBSR. In this class,
the practice is self-guided. Participants are encouraged to decide on the mix of
practices themselves. Homework involves experimentation on the duration and
combination of techniques that they prefer, as long as it lasts for at least 30 minutes.

Week 8

Briefly review the material covered during the first session, and offer to answer any
questions and difficulties participants may have with regards to MBSR. This session
involves structured practice led by group leader. At the end of the session, solicit
feedback from group members about their experiences with MBSR. Thank
participants for their commitment to the program.
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Appendix E Reading/Relaxation Protocol
Progressive Muscle Relaxation Protocol (Bernstein & Borkvec, 1973)

Week 1 - Introduce the participants to PMR and conduct 16-muscle-group PMR
protocol. Following practice, troubleshoot difficulties relaxing and offer to answer any
questions from participants about PMR. At the end of the first session, discuss the
importance of home practice of relaxation skills. Provide PMR practice compact disc
containing 4 PMR protocols: a 16-muscle-group PMR protocol, an 8-muscle group
protocol, a 4-muscle-group protocol, and a recall relaxation protocol. Instruct
participants to practice using the 16-muscle-group protocol for the coming week.

Week 2 - Briefly review the material covered during the first session, and offer to
answer any questions and difficulties participants may have about PMR. Next, lead
participants in practice of PMR using the 16-muscle-group relaxation protocol. At the
end of the second session, discuss any participant questions or concerns,
troubleshooting difficulties relaxing. Reiterate the importance of continued practice of
relaxation skills.

Week 3 - Offer to answer any remaining questions about relaxation practice. Discuss
any difficulties with home practice of PMR. To encourage continued practice, also
solicit examples of successful at-home relaxation practice from group members. Next,
lead participants in practice of PMR using the 16-muscle-group relaxation protocol. At
the end of the session, reiterate the importance of continued practice of relaxation
skills.

Week 4 - Begin by offering to answer any remaining questions about relaxation
practice. Discuss any difficulties with home practice of PMR. To encourage continued
practice, also solicit examples of successful at-home relaxation practice from group
members at this time. Then introduce the 8-muscle-group PMR protocol, and engage
participants in relaxation practice using this 8-muscle-group PMR protocol. At the end
of the session, reiterate the importance of continued practice of relaxation skills.

Week 5 - Begin by offering to answer any remaining questions about relaxation
practice. Discuss any difficulties with home practice of PMR. To encourage continued
practice, also solicit examples of successful at-home relaxation practice from group
members at this time. Next, lead participants in practice of PMR using the 8-muscle-
group-relaxation protocol. At the end of the session, reiterate the importance of
continued practice of relaxation skills.

Week 6 - Begin by offering to answer any remaining questions about relaxation
practice. Discuss any difficulties with home practice of PMR. To encourage continued
practice, also solicit examples of successful at-home relaxation practice from group
members at this time. Then introduce the 4-muscle-group PMR protocol, and engage
participants in relaxation practice using this brief PMR protocol. At the end of the
session, reiterate the importance of continued practice of relaxation skills.
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Week 7 - Begin by offering to answer any remaining questions about relaxation
practice. Discuss any difficulties with home practice of PMR. To encourage continued
practice, also solicit examples of successful at-home relaxation practice from group
members at this time. Next, lead participants in practice of 4-muscle-groups PMR. At
the end of the session, reiterate the importance of continued practice of relaxation
skills.

Week 8 - Begin by offering to answer any remaining questions about relaxation
practice. Discuss any difficulties with home practice of PMR. Introduce the final
independent-practice protocol and engage participants in relaxation practice using
this PMR protocol. At the end of the session, solicit feedback from group members
about their experiences with PMR. Thank participants for their commitment to the
program.

Links to Short Stories

http://www.classicshorts.com/stories/lamb.html
http://www.classicshorts.com/stories/botd.html
http://www.nexuslearning.net/books/holt-eol2 /collection%203/landlady.htm
http://www.classicshorts.com/stories/tec.html
http://www.classicshorts.com/stories/mislaid.html
http://www.classicshorts.com/stories/shootelp.html
http://www.classicshorts.com/stories/tiger.html
http://www.online-literature.com/poe/177/
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APPENDIX F
Day-to-Day Experiences
Instructions: Below is a collection of statements about your everyday experience. Using the
1-6 scale below, please indicate how frequently or infrequently you currently have each experience.
Please answer according to what really reflects your experience rather than what you think your
experience should be. Please treat each item separately from every other item.

1 2 3 4 5 6
Almost Very Somewhat Somewhat Very Almost
Always Frequently Frequently Infrequently  Infrequently Never

I could be experiencing some emotion and not be conscious of it
until some time later. 1 2 3 4 5

I break or spill things because of carelessness, not paying attention,
or thinking of something else. 1 2 3 4 5

I find it difficult to stay focused on what’s happening in the
present. 1 2 3 4 5

I tend to walk quickly to get where I'm going without paying
attention to what I experience along the way. 1 2 3 4 5

I tend not to notice feelings of physical tension or discomfort until
they really grab my attention. 1 2 3 4 5

I forget a person’s name almost as soon as I’ve been told it for the
first time. 1 2 3 4 5

It seems I am “running on automatic,” without much awareness of
what I’'m doing. 1 2 3 4 5

I rush through activities without being really attentive to them. 1 2 3 4 5

I get so focused on the goal I want to achieve that I lose touch with
what I’'m doing right now to get there. 1 2 3 4 5

I do jobs or tasks automatically, without being aware of what I'm
doing. 1 2 3 4 5

I find myself listening to someone with one ear, doing something
else at the same time. 1 2 3 4 5

I drive places on ‘automatic pilot’ and then wonder why I went
there. 1 2 3 4 5

I find myself preoccupied with the future or the past. 1 2 3 4 5

57




1 2 3 4 5 6
Almost Very Somewhat Somewhat Very Almost
Always Frequently Frequently Infrequently  Infrequently Never

I find myself doing things without paying
attention. 12 3 4

I snack without being aware that ’'m eating. 1 2 3 4
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Perceived Stress Scale

The questions in this scale ask you about your feelings and thoughts during the last month. In
each case, you will be asked to indicate by circling how often you felt or thought a certain way.

Name Date
Age Gender (Circle): M F Other
0 = Never 1 = Almost Never 2 = Sometimes 3 = Fairly Often 4 = Very Often

1. In the last month, how often have you been upset
because of something that happened unexpectedly?.......cccccoeevveiiiiieiiiiinvennnnn, 0O 1 2 3 4

2. In the last month, how often have you felt that you were unable
to control the important things in your life?...........cccccviiiiiiiies .0 1 2 3 4

3. In the last month, how often have you felt nervous and “stressed”? ............... 0 1 2 3 4

4. In the last month, how often have you felt confident about your ability
to handle your personal problems?........oooeiiii i 0O 1 2 3 4

5. In the last month, how often have you felt that things
WETE JOING YOUF WY 2. eeettiieeeeee ittt e e e e eeesta s e eaeeestas s eeeeeesnnsaaeeeeeessnnaaaeeeesnnes 0O 1 2 3 4

6. In the last month, how often have you found that you could not cope
with all the things that you had t0 dO? ... 0 1 2 3 4

7. In the last month, how often have you been able
to control irritations iN YOUE if@?. . ... e 0 1 2 3 4

8. In the last month, how often have you felt that you were on top of things?...... 0 1 2 3 4

9. In the last month, how often have you been angered
because of things that were outside of your control? ..........ccccccviieeeininnnnen, 0 1 2 3 4

10. In the last month, how often have you felt difficulties
were piling up so high that you could not overcome them?........................... 0 1 2 3 4
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CODE:

DATE:
GDS: SELF-RATING SCALE

1. Are you basically satisfied with your life? .........c.cooceviiiiciii e, YES / NO
2. Have you dropped many of your activities and interests ..........cc.cceoevervnvsieieneninns YES / NO
3. Do you feel that your life iS @mMPLy? ........coceiiiiiiiiie e YES / NO
4. DO you Often get DOTA? ......ocviiiiiiieie e YES / NO
5. Are you hopeful about the FUTUIE? ..........coviiiiiii e YES / NO
6. Are you bothered by thought you can't get out of your head? ............ccccoovvienennn. YES / NO
7. Are you in good spirits most of the time? ... YES / NO
8. Are you afraid that something bad is going to happen to you? ..........cccccooveverennnnn YES / NO
9. Do you feel happy most of the tIME? ........ccocveiiiiiiii YES / NO
10. Do you often feel NeIPIESS? ........ooieiiiieieie e YES / NO
11. Do you often get restless and fidgety? ........ccocrveiiiieiiinieee e YES / NO
12. Do you prefer to stay home, rather than going out and doing ..........cc.ccccvveverenne YES / NO
new things?

13. Do you frequently worry about the TUTUre?...........cooiviiiiiieii e YES / NO
14. Do you feel you have more problems with memory than most? ..............ccccoe.... YES / NO
15. Do you think it is wonderful to be alive NOW? .........ccooveieiiiiii e, YES / NO
16. Do you often feel downhearted and bIUE? .........ccooveiiiiii i, YES / NO
17. Do you feel pretty worthless the way You are NOW? ..........ccccovvrvrieienenieniesiienens YES /NO
18. Do you worry a lot about the Past? ..........ccccceeiiiiiiie e YES / NO
19. Do you find life VEry eXCiting? ........ccooveieiiiieiiiiese e YES / NO
20. Is it hard for you to get started on NEW ProjeCtS? .....coccvvveveieririeiieie e YES / NO
21. Do you feel Tull Of BNEIgY? .....ooiiieiieceee e YES / NO
22. Do you feel that your situation is hOPeleSS? ..........ccccoviiiiiiiiiineee e YES / NO
23. Do you think that most people are better off than you are? ........cccccceevvievveveennns YES / NO
24. Do you frequently get upset over little things? ........ccovviiiiniiiee e YES / NO
25. Do you frequently feel [iKe Crying? .......oooiiiiiiiiiieee e YES / NO
26. Do you have trouble concentrating? .........ccccovieiiiiiiiiie e YES /NO
27. Do you enjoy getting up in the MOIrMiNG? .......ccooviieiiiiinisieee e YES / NO
28. Do you prefer to avoid social gatherings? .........cocvvvvienniniie e YES / NO
29. Is it easy for you to make decCiSIONS? .........ccovviiiiiiiiieiie e YES / NO
30. Is your mind as clear as it used t0 DE? ......ccccoeeviieiie i YES /NO
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CODE:
DATE:

ROSENBERG SCALE OF Self Esteem

Below is a list of statements dealing with your general feelings about yourself. If you STRONGLY

AGREE, circle 0. If you AGREE with the statement, circle 1. If you DISAGREE, circle 2. If you
STRONGLY DISAGREE, circle 3.

0 1 2 3
Strongly Agree Disagree Strongly
Agree Disagree
1 | feel that | am a person of
worth, at least on an equal 0 1 2 3
plane with others.
2 | feel that | have a number
of good qualities. 0 1 2 3
3 All'in all, I am inclined to
feel that | am a failure. 0 1 2 3
4 I am able to do things as
0 1 2 3
well as other people.
5 | feel I do not have much to
be proud of. 0 1 2 3
6 | take a positive attitude
towards myself. 0 1 2 3
7 On the whole, | am satisfied
with myself. 0 1 2 3
8 I wish | could have more
0 1 2 3
respect for myself.
9 | certainly feel useless at
. 0 1 2 3
times.
10 | At times I think | am no
0 1 2 3

good at all.
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QUALITY OF LIFE SCALE (QOL)

Please read each item and circle the number that best describes how satisfied you are at this time. Please
answer each item even if you do not currently participate in an activity or have a relationship. You can be
satisfied or dissatisfied with not doing the activity or having the relationship.

Delighted  Pleased Mostly Mixed Mostly Unhappy Terrible

Satisfied Dissatisfied
1. Material comforts home, food,
conveniences, financial security . ... . ... 7 6 5 4 3 2 1
2. Health - being physically fit and
VIQOTOUS & v vt e 7 6 5 4 3 2 1
3. Relationships with parents, siblings &
otherrelatives- communicating, visiting,
helping ... ... 7 6 5 4 3 2 1
4. Having and rearing children ... .... .. .. 7 6 5 4 3 2 1
5. Close relationships with spouse or
significant other .. .................... 7 6 5 4 3 2 1
6. Close friends . ................... 7 6 5 4 3 2 1
7. Helping and encouraging others,
volunteering, giving advice ............ 7 6 5 4 3 2 1
8. Participating in organizations and public
affairs . ... .. . 7 6 5 4 3 2 1
9. Learning- attending school, improving
understanding, getting additional
knowledge .. ..o 7 6 5 4 3 2 1
10. Understanding yourself - knowing your
assets and limitations - knowing what life
ISADOUL . ..ot 7 6 5 4 3 2 1
11. Work - job orinhome ............... 7 6 5 4 3 2 1
12. Expressing yourself creatively . ... . ... 7 6 5 4 3 2 1
13. Socializing - meeting other people,
doing things, parties, etc .. ............. 7 6 5 4 3 2 1
14. Reading, listening to music, or
observing entertainment .............. 7 6 5 4 3 2 1
15. Participating in active recreation . .... . 7 6 5 4 3 2 1
16. Independence, doing for yourself ...... . 7 6 5 4 3 2 1
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Feedback Questionnaire

Please let us know what you thought about the group facilitator:

Facilitator established good rapport by demonstrating:

1.Genuineness

0 1 2 3 4 5 6
Poor  Barely Mediocre Satis- Good Very Good Excellent
Adequate factory
2. Warmth
0 1 2 3 4 5 6
Poor  Barely Mediocre Satis- Good Very Good Excellent
Adequate factory

3. Accurate Empathy

0 1 2 3 4 5 6
Poor  Barely Mediocre Satis- Good Very Good Excellent
Adequate factory

4. Facilitator engaged with participants in a professional manner.

0 1 2 3 4 5 6
Poor Barely Mediocre Satis- Good Very Good Excellent
Adequate factory

5. Facilitator structured class time efficiently, and was able to keep the focus of the session.

0 1 2 3 4 5 6
Poor Barely Mediocre Satis- Good Very Good Excellent
Adequate factory

6. Facilitator elicited feedback about the participants’ reactions to the course material.

0 1 2 3 4 5 6
Poor Barely Mediocre Satis- Good Very Good Excellent
Adequate factory
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7. Facilitator assigned homework in a clear and specific manner.

0 1 2 3 4 5 6
Poor  Barely Mediocre Satis- Good Very Good Excellent
Adequate factory

8. Facilitator asked participants about anticipated problems with completing homework, and problem solved
to resolve them.

0 1 2 3 4 5 6
Poor  Barely Mediocre Satis- Good Very Good Excellent
Adequate factory
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Appendix G

MBSR Treatment Adherence Checklist Date:

Week

_____ Classlasted 2.5-3 hours in duration
__ Body Scan Meditation
__ Sitting Meditation
__ Walking Meditation
__ Gentle Hatha Yoga
__ Discussion of pleasant/unpleasant events
__ Discussion of deliberate awareness of routine activities (e.g., eating, driving,
brushing teeth)
_ Assignment of homework
Formal Practice for 6 days a week
Informal Practice for 6 days a week
__ Individual/Group discussion about homework

Reading & Relaxation Treatment Adherence Checklist Date:

Week

____ Classlasted 2.5-3 hours in duration
__1-hour discussion of short story
______ 5-minute break
___1-hour PMR
____16-muscle groups
___8-muscle groups
___4-muscle groups
__ Diaphragmatic breathing
__ Assignment of homework
___Read the short story
___Practice PMR
_ Individual/Group discussion about homework
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