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Abstract Adults over the age of 65 years are now the fastest
growing segment of the Canadian population. Although indi-
vidual differences exist, aging is commonly associated with
impairments in executive function and episodic memory. Pre-
vious studies have shown that mindfulness-based stress reduc-
tion (MBSR) can improve cognitive function in healthy youn-
ger adults, but no studies have yet examined this effect in older
adults. The present study investigated the effectiveness of
MBSR on improving executive function and episodic memo-
ry in older adult as well as its effectiveness in improving
perceived stress and well-being. Ninety-seven healthy older
adults were randomly assigned to either MBSR (n=57) or an
active control group (n=40). It was hypothesized that com-
pared with the control group, the MBSR group would display
significant improvements in measures of executive function,
episodic memory, mindfulness, mood, self-esteem, and qual-
ity of life. No clinically meaningful changes were found on
any variable. In light of these results, the value of MBSR for
this population is discussed.
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Introduction

One of themost 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 re-
ductions in functional status, independence, and overall qual-
ity of life (QOL). Executive functioning in particular is impor-
tant in maintaining QOL because it enables individuals to
successfully engage in independent, purposive, and self-
serving behavior (Lezak et al. 2004). as long as executive
functioning is intact, individuals with substantial cognitive
impairment can still continue to be independent and produc-
tive (Lezak et al. 2004).

Declines in executive function in late life may have a num-
ber of detrimental effects. For instance, cross-sectional studies
suggest that healthy community-dwelling older adults who
perform poorly on tests of executive function have more dif-
ficulty completing instrumental activities of daily living than
do older adults without executive impairment (Cahn-Weiner
et al. 2000; Carlson et al. 1999; Grigsby et al. 1998). Longi-
tudinal studies have corroborated these results, reporting that
impairment in executive function is a reliable predictor of
functional decline (Royall et al. 2004; Wang et al. 2002).
The ability to perform instrumental daily activities is integral
to one’s independence and quality of life (Cahn-Weiner et al.
2000). Thus, in order to ensure maintenance of executive
function in late life, prevention is key.

Mindfulness-based stress reduction (MBSR), originally de-
veloped byKabat-Zinn (1990). may contribute to healthy cog-
nitive and psychological functioning in older adults. Mindful-
ness is defined as Bmoment-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 behaviors that are difficult or impossi-
ble 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
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automatically engage in, and respond to, evaluative and neg-
ative mental states (Kabat-Zinn 1990). Participants are en-
couraged to become aware of their emotions, cognitions, and
behaviors with an interested, accepting, and nonjudgmental
attitude (Segal et al. 2002). Eventually, this practice is be-
lieved to not only lead to change in actual thoughts and be-
haviors but also in the attitudes toward those thoughts and
behaviors (Kabat-Zinn 1990). The cognitive mechanisms in-
volved in mindfulness are hypothesized to be sustained atten-
tion (to maintain awareness of current experience), attention
switching (to bring attention back to the present moment when
it wanders), attentional inhibition (to avoid cognitive rumina-
tion), and non-directed attention (to enhance awareness of
present experience, without assumptions or expectations;
Bishop et al. 2004).

The efficacy ofMBSR as a cost-effective stressmanagement
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). cancer outpatients (Carlson et al. 2003; Speca et al.
2000). and healthy younger adults (Astin 1997; Klatt et al.
2008; Shapiro et al. 2007). Overall, these studies have shown
MBSR to be efficacious in improving psychological well-being
and various stress-related health outcomes in both clinical and
healthy populations (Kabat-Zinn 1990). Specifically, beneficial
effects have been reported for symptoms of general distress
(Astin 1997; Carlson et al. 2003; Speca et al. 2000). worry,
rumination, anxiety (Jain et al. 2007; Kabat-Zinn et al. 1992),
depressive symptoms (Astin 1997; Shapiro et al. 1998; Speca et
al. 2000). and quality of life (Brown and Ryan 2003; Carlson et
al. 2003). Chiesa and Serretti (2009) conducted a literature
review and meta-analysis of studies examining the relationship
between MBSR and psychosocial outcomes in healthy popula-
tions. Only ten, mainly low-quality, studies were found. Results
showed that relative to a waitlist control, MBSR was related to
a significant reduction in stress and a significant enhancement
in spirituality. Comparing MBSR to a relaxation-based control
group, both treatments were equivalent in their ability to reduce
stress; however, MBSR was associated with significant reduc-
tions in rumination and anxiety and improvements in empathy
and self-compassion. Of note, the authors state that participants
in the studies reviewed were most often undergraduate stu-
dents, thus limiting the generalizability of results to healthy
older adults. They urged future studies to focus on including
representative samples (Chiesa and Serretti 2009). a review of
mindfulness-based interventions reported that the mean age in
mindfulness studies ranges from 38 to 51 years of age (Baer
2003).

Although only a handful of studies have examined the ben-
efits of MBSR in older adults, they have yielded promising
results. Findings indicate that MBSR training in older adults
can improve emotional well-being by reducing loneliness,
general emotional distress, and symptoms of depression and

anxiety (Young and Baime 2010). MBSR has also been found
to improve physical health parameters, including reduced
blood pressure (Palta et al. 2012). reduced pain (Morone et
al. 2008). and improved immune functioning (Moynihan et al.
2010).

The reported results of MBSR on cognitive function have
been promising in young and middle-aged adults. Jain et al.
(2007) examined attentional performance before and after ei-
ther an 8-week MBSR course administered to meditation-na-
ïve participants, a 1-month intensive mindfulness retreat ad-
ministered to participants with previous meditation experi-
ence, or an 8-week no treatment control group. They conclud-
ed that meditation training (either additional or newly learned)
improved voluntary top-down attentional control as measured
by the Attention Network Test (Fan et al. 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 medita-
tion-naïve participants. Relative to the attentional control con-
dition, three 20-min sessions of mindfulness meditation was
associated with less Stroop interference and more flexible
word production, suggesting that even brief exposure to mind-
fulness practice can improve attentional control.

In another study by Jha et al. (2010). the effects of an
MBSR program on working memory ability were explored
in two military cohorts as they went through a pre-
deployment process. 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 reported a dose–response effect of amount of time
practiced, that is, working memory capacity increased with an
increase in the number of minutes participants engaged in
formal meditation practices (Jha et al. 2010).

In contrast, a number of studies have reported no effect of
MBSR on cognitive function in healthy adults. For instance,
Lykins et al. (2012) found that adults with long-term mindful-
ness meditation practice (average duration of 6 years) were no
better than matched non-meditators on tasks measuring
sustained attention, attentional switching, inhibition, or work-
ing memory. Similarly, Anderson et al. (2007) found that com-
pared with an 8-week waitlist control group, an 8-week MBSR
course for healthy adults resulted in no differences in sustained
attention, attentional switching, inhibition, or non-directed at-
tention, suggesting that the cognitive outcomes of mindfulness
in healthy populations warrant further clarification.

More recently, Lenze et al. (2014) examined the effects of
MBSR on cognitive function in a sample of 34 older adults
with clinically significant anxiety-related distress and co-
occurring cognitive dysfunction. Participants were assigned
to either a traditional eight-sessionMBSR group or a modified
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12-session MBSR group and were asked to complete a cog-
nitive 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 et al. (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 med-
itation practitioners with meditation-naïve participants
(Lykins et al. 2012). while others used brief 20-min practices
(Wenk-Sormaz 2005), and others made extreme alterations to
the standard protocol (Jha et al. 2010). This lack of standard-
ization makes it difficult, if not impossible, to compare find-
ings across studies and determine the utility of an MBSR
program through replication. It is thus imperative that the
standard Kabat-Zinn (1990) guidelines are followed across
studies to establish a foundation for its utility before drastic
modifications are made.

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, ac-
tive control groups have several benefits. For instance, they
allow researchers to draw conclusions about whether the ex-
perimental intervention is efficacious over and above the ef-
fects of participation in a research group and its related non-
specific factors.

Despite these limitations, in a review of 23 controlled, case–
control, or randomized controlled studies examining the effect
of mindfulness-based training on cognitive function among
participants ranging in age from 18–75 years old, Chiesa et
al. (2011) concluded that mindfulness-based practices Bcould
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 psycho-
logical benefits following mindfulness training are thought to
depend, at least partly, on executive function (Baer 2003).
These authors suggest that high quality studies using standard-
ized mindfulness programs are needed in order to address the
aforementioned discrepancies in the literature.

Given the robust association between aging and cognitive
decline, the current exploratory study aimed to address a large
gap in the literature and assess the effects of a standardized
MBSR program on cognitive function in healthy older adults.
Furthermore, the current study aimed to replicate previous
findings on psychological well-being. Specifically, we

hypothesized that compared with the control group, MBSR
would be associated with significant improvements in execu-
tive function and episodic memory and improvements in
mindfulness, mood, and quality of life. Given that Bishop et
al. (2004) proposed that one of the most significant cognitive
mechanisms involved in mindfulness is attention switching,
our primary outcome variable was a measure of divided atten-
tion. The current study also aimed to assess the acceptability
of the interventions and assess recruitment potential and re-
tention rates.

Method

Participants

A total of 304 older adults were contacted and 196 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 97 remaining participants
were assigned to either theMBSR or control condition. Figure
1 contains a CONSORT chart of participant flow from initial
recruitment, pre-test, randomization, treatment completion,
follow-up testing, and analysis. All participants were blinded
to our study hypotheses. To ensure participants were unaware
of the study hypotheses, theywere only informed that the aims
of the study were to assess whether an 8-week stress manage-
ment program could affect psychological well-being and cog-
nitive function. Group allocation was not disclosed until the
eligible participant signed the informed consent form and
completed baseline assessment.

Procedure

The present study was conducted between June 2013 and
March 2015 and was approved by the Ryerson University
Research Ethics Board. Participants were recruited through a
combination of online recruitment advertisements, education-
al 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 60 years of age and living independently
in the community. Furthermore, they were required to have
English-language proficiency, have normal or corrected-to-
normal hearing and vision, and be able to attend eight weekly
sessions on 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 psychopathol-
ogy, stroke, or diabetes. Participants who endorsed regular,
active participation in any mindfulness-based activities such
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as yoga, meditation, or tai chi were also excluded. Further,
individuals were excluded if they had undergone neuropsy-
chological testing in the past year (using a similar cognitive
battery) due to potential learning effects.

Eligible participants were asked for their availability to
attend the 8-week group. The intervention and control groups
were held concurrently, each taking place during the same 8-
week period, at the same time of day on different days (e.g.,
the intervention group was held on Thursdays at 10 am and
the control group was held on Fridays at 10 am over the same
8-week period). At the time of screening, eligible participants
were informed of the two weekdays when the interventions
would take place (e.g., Thursdays or Fridays) but were not
informed as to which intervention was to be held on each
day. Group allocation was first based on randomization using
a list randomizer if the eligible participant indicated that they
were available on both weekdays for 8 weeks. However, for
logistical reasons, participants who were only available on one
of the 2 days were allocated to the group that they could
attend. It is important to emphasize that participants were
not aware of the group that they were allocated to until the
end of their first testing session.

Eligible participants were asked to undergo a 1-h pre-inter-
vention testing session 1 to 2 weeks prior to commencement of

the intervention. A trained research assistant facilitated the test-
ing session and was naïve to the participants’ group allocation
until testing was complete. Following consent, participants
completed a battery of cognitive tests and a series of psycho-
logical questionnaires. After the battery was complete, the par-
ticipants were told whether they were assigned to MBSR or the
reading and relaxation (R&R) control group. After the 8-week
intervention phase, all participants were asked to meet with the
same research assistant at the same time of day and complete a
post-intervention testing session in which a comparable battery
of cognitive tests was administered.

Interventions

MBSR The MBSR intervention consisted of eight weekly
group sessions lasting 2.5 h each. MBSR was administered
according to the guidelines created by Kabat-Zinn (1990).
with two minor modifications made to cater to the older adult
population (i.e., slightly shortening daily practice time by
15 min to avoid physical discomfort associated with sitting
for long periods of time, and eliminating the full-day retreat
due to financial constraints and previous research suggesting
that the retreat is too strenuous for older adults; Lenze et al.
2014). Kabat-Zinn (1990) encourages MBSR facilitators to

Active control
Allocated to intervention (n=40)

Discontinued intervention (7)

Completed allocated intervention (n= 33)

Analysed
ITT (n=57)

PPT (n=52)

Analysed
ITT (n=40)

PPT (n=28)

Lost to follow-up (n= 5)Lost to follow-up (n= 1)

Randomized (n= 97)

Testing (n= 97)

Excluded  (n= 196)
Not meeting inclusion criteria (n=90)
Declined to participate (n=106)

Assessed for eligibility (n=304)

MBSR
Allocated to intervention (n= 57)

Discontinued intervention (4)

Completed allocated intervention (n= 53)

Fig. 1 CONSORT diagram
showing participant flow and
distribution
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make minor alterations to the protocol in order to accommo-
date the needs of their specific group of participants, so we are
confident that these modifications did not affect the fidelity of
the program.

A fixed facilitator protocol was followed. The protocol
detailed the specific poems to be read, the exercises to be
introduced, the discussion topics, the weekly homework, and
the general duration for each in-session activity. Participants
were taught various meditation practices that were applied in
the course and also assigned for homework. Participants en-
gaged in the body scan, sitting meditation, and light hatha
yoga. Participants were required to complete 30 min of home-
work per day, which consisted of practicing the techniques
learned in each week’s class. The MBSR groups were led by
trained MBSR practitioners who maintained an ongoing per-
sonal practice and who had experience facilitating MBSR
groups and working with older adults.

R&R The R&R control group was made up of two compo-
nents: (a) a reading component and (b) a relaxation component
(i.e., 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 h 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 a short story, similar to a
book club. The PMR component of the group took place in the
second half of each weekly session and followed a modified
protocol established by Bernstein et al. (2000). The reading
component of the group controlled for cognitive and social
engagement and the PMR component controlled for the med-
itation aspects of MBSR. The protocol used in this group
detailed the specific exercises to be introduced, the discussion
topics, the weekly homework, and the general duration for
each in-session activity. To control for the time spent complet-
ing homework, participants were required to read a short story
and engage in 30 min of daily PMR exercises each week. The
R&R group was led by a trained graduate student.

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. Although controlling for the
effects of group facilitator across the MBSR groups and be-
tween MBSR and R&R was not possible, a facilitator feed-
back questionnaire was administered to participants at the end
of the intervention to measure whether the facilitators were
comparable on a variety of nonspecific therapist characteris-
tics. Facilitators in both groups completed an interven-
tion fidelity checklist at the end of each session to en-
sure self-adherence to the standardized protocol. Partic-
ipants who either dropped out of the intervention or
declined to complete the cognitive assessment were
contacted in order to document their reason(s) for
discontinuing their participation in the project.

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 well-being.

Cognitive Measures

Global Cognitive Function The Mini-Mental State Exami-
nation (MMSE; Folstein et al. 1975) is a brief cognitive
screening tool of global cognitive function rated on a 30-
point scale. It consists of 11 items representing several cogni-
tive 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 cog-
nitive impairment (Tombaugh and McIntyre 1992) and is sen-
sitive to change (Roselli et al. 2009).

Executive Function Trail Making Tests A and B (TMT;
Reitan and 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 con-
nect 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 function-
ing. It is sensitive to age-related decline in executive function-
ing (Rasmusson et al. 1998). Previous research indicates that
TMT scores are sensitive to change after an MBSR interven-
tion (Johansson et al. 2012).

The Controlled Oral Word Association Task (COWAT;
Eslinger et al. 1984) was used to measure verbal fluency and
has been found to be a sensitive indicator of executive dys-
function. 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 alpha-
bet (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 do
not fit the rule; Kemper and McDowd 2008). This mea-
sure is sensitive to age-related decline in verbal fluency
(Steinberg et al. 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 et al. (1996) found no significant differences in
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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=0.70 for TMT-A and its alter-
nate form and r=0.78 for TMT-B and its alternate form. Their
results indicate adequate reliability of the alternate forms for
TMT. However, the alternate version of the COWATwas not
used, as previous research indicates a difference in difficulty
between the alternate and original forms (Barry et al. 2008).

Psychosocial Questionnaires

Mindfulness The Mindful Attention Awareness Scale
(MAAS; Brown and 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 USA
(Morone et al. 2009). It has demonstrated sensitivity to change
after an MBSR intervention (Shapiro et al. 2007).

Perceived Stress The Perceived Stress Scale (PSS; Cohen et
al. 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 (α=0.85), and the stability of the test-
retest coefficients ranges from 0.75 to 0.86 (Cohen et al.
1983). This scale has been used among older adult popula-
tions (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 de-
pressed and non-depressed elderly people (Montorio and
Izal 1996) and additionally shows sensitivity to change fol-
lowing a psychological intervention (Thompson et al. 1987).

Quality of Life The Quality of Life Scale (QOLS; Flanagan
1978) measures satisfaction with needs met. It contains 16
items representing six domains of quality of life: physical
and material well-being, relationships with other people, so-
cial and civic activities, personal development, and indepen-
dence. Cronbach’s alpha coefficient has been documented at
0.87 for the general adult population (Burckhardt et al. 1989).
This scale has demonstrated sensitivity to change following an
MBSR intervention (Azulay et al. 2012).

Self-esteem The Rosenberg Self-Esteem Scale (RSES; Ro-
senberg, 1965) is a ten-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 and George 1979)
and a powerful predictor of increased reactivity to stress
(Pruessner et al. 2005). This scale has previously demonstrat-
ed sensitivity to change following an MBSR intervention
(Goldin and 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
instructed participants to rate their group facilitator on a vari-
ety of domains in order to determine whether the facilitators of
each intervention were comparable in terms of therapist ef-
fects (adapted from the Cognitive Processing Therapy: Ther-
apist Adherence and Competence protocol; Wiltsey-Stirman
et al. 2013).

Statistical Analyses

Using the Outlier Labeling Rule (Hoaglin et al. 1986). outliers
were discovered. Three participants were deemed outliers due
to significantly slower time to complete the TMT-B task, two
participants showed significantly higher scores on the GDS,
and one participant showed significantly lower QOL than the
rest of the participants. Given that exclusion of outliers did not
significantly change statistical outcomes, all reported analyses
contain the outlier data points.

One-way analysis of variance (ANOVA) and χ2 analyses
were used to analyze between-group differences at baseline. In
order to test the stated hypotheses, mixed 2×2 analyses of
covariance (ANCOVAs) were performed, using time (pre-
and post-intervention) as the within groups factor and group
assignment (MBSR, R&R) as the between groups factor. A
priori variables (sex, education, and age) were entered as co-
variates in all analyses (Brayne and Calloway 1990; Deary et
al., 2009; Tombaugh 2004).

Data were first analyzed using intention-to-treat (ITT) prin-
ciples (Fisher et al. 1990). The ITT analyses included all par-
ticipants enrolled in the group sessions, regardless of whether
they completed the sessions or not. Then, Bper protocol
treatment^ (PPT or completer) analyses were conducted
on the subsample of participants that attended at least
six of the eight sessions (i.e., intervention completers).
The PPT analyses excluded participants who did not
complete at least six (75 %) of the sessions. 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 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 measures.
On average, participants in the MBSR group reported signif-
icantly greater depressive symptomatology compared with the
R&R group. The cognitive and psychosocial data were
analyzed using GDS as a covariate, to assess whether
this baseline difference was significantly related to out-
come. As GDS was not significantly associated with
outcome, the variable was not entered as a covariate
for the subsequent analyses.

Regarding study attrition, 52 MBSR participants (91 %)
and 28 R&R participants (70 %) completed (i.e., attended at
least six out of eight sessions) the study. Time commitments
and unforeseen health concerns were the primary reasons for
dropout. Although there were more non-completers in the
R&R group, this difference was not statistically significant
(χ2 (1, 99)=3.32, p=0.08). Independent t tests and χ2 analy-
ses were conducted to test for differences in baseline factors
that may have differentiated completers and non-completers.
Non-completers were characterized by recalling significantly
fewer words in the Long Delay Free Recall component of the
CVLT-II (t(95)=−2.15, p=0.03), displayed significantly
slower time to complete the TMT-B (t(95)=2.15, p=0.03),
and naming significantly fewer words (t(97)=−3.69, p<
0.0001) and animals (t(95)=−3.12, p<0.0001) on the
COWAT. Of the 97 individuals recruited into the study, 89
(91 %) completed the post-intervention follow-up cognitive
testing session.

Controlling for age, sex, and education, a 2×2 mixed
ANCOVA demonstrated that cognitive performance was not
affected by time or group assignment in either ITT or
PPT analyses, although the interaction between group
and time on CVLT Long Delay Free Recall performance
among intervention completers was marginally signifi-
cant (p=0.08; see Table 2).

A series of 2×2 mixed ANCOVAs were conducted to de-
termine whether there were any group differences in the psy-
chosocial variables over time (see Table 3). There was a sig-
nificant interaction between group and time on MAAS score
among completers, with the MBSR group endorsing slightly
less mindfulness at post-intervention and the R&R group in-
creasing in mindfulness (F(1, 75)=4.09, p=0.047). With re-
gard to quality of life, there was a significant interaction be-
tween time and group for both ITT (F(1, 83)=6.51, p=0.01)
and PPT (F(1, 77)=5.24 p=0.03) analyses, with the MBSR
group reporting a higher QOL at post-intervention and the
R&R group reporting lower QOL at post-intervention. No
other group differences were observed.

At post-intervention, participants were asked to rate their
facilitator on genuineness, warmth, empathy, professionalism,

and a number of other nonspecific factors. Analyses indicate
that facilitator ratings did not significantly differ between
groups, suggesting the absence of nonspecific facilitator ef-
fects on intervention outcome (all ps≥0.35).

Discussion

This study examined the effects of mindfulness training on
executive function and psychosocial factors in psychological-
ly healthy non-demented older adults, in a study comprised of
a standard MBSR protocol and an active control group. Re-
sults of the current study are at odds with research that dem-
onstrates beneficial cognitive effects ofMBSR in clinical pop-
ulations. For instance, Lenze et al. (2014) collected data from
34 older adults who endorsed anxiety disorders and/or depres-
sion, plus cognitive dysfunction. The participants were ran-
domized into either an 8-week or modified 12-week MBSR
protocol. Lenze et al. measured patient satisfaction with the
protocols, as well as performance on two tasks of executive
function. At the end of the program, participants noted that the
protocol-recommended time to practice yoga was too strenu-
ous, as was the full-day retreat. Regarding cognitive out-
comes, both the 8-session and 12-session groups result-
ed in equal and significant improvements in measures of
executive function, suggesting that older adults do not
require more than eight sessions to experience beneficial
effects of mindfulness training.

Despite the comparable sample size to the Lenze et al.
(2014) study, we were unable to detect a significant benefit
of mindfulness training on executive function following
8 weeks of MBSR. The contrast in study findings may be
attributed to characteristics of the group under investigation,
namely baseline psychological well-being. For the most part,
mindfulness studies have comprised patient samples or partic-
ipants reporting significant amounts of distress. Lenze et al.
recruited older adults with stress-related anxiety symptoms
and cognitive impairment. In the current study, older adult
participants were high functioning, reported engagement in
physical activity, were active members of the community,
and had a body mass index in the normal range. All of these
factors are known to support cognitive health (Yaffe et al.
2009). Further, 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 depres-
sive symptomatology and perceived stress. Based on these
sample characteristics, it may be suggested that older adult
participants in the current study were already performing at
optimal level, with no room for improvement after 8 weeks of
mindfulness training. It may further be suggested that mind-
fulness training only produces beneficial cognitive effects for
highly distressed individuals, which may explain some of the
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null findings in the literature in healthy adults (Anderson et al.
2007; Chambers et al. 2008; Heeren et al. 2009; Josefsson and
Broberg 2010; Lykins et al. 2012).

Another potential, albeit unlikely, explanation for current
findings may stem from the modifications that were made to
the MBSR protocol, including decreasing daily practice from
45 to 30 min, and eliminating the half-day retreat. These mod-
ifications may have resulted in too little mindfulness training
to elicit robust changes in executive function in this healthy
sample. Although the Lenze et al. (2014) report on program
acceptance does not support this hypothesis, high functioning
healthy older adults may require more time and motivation to
fully integrate this process into their daily lives. It is possible
that high functioning study participants may not be as moti-
vated to engage in the home-practice component of the train-
ing program, which may further impact study outcomes. Fur-
ther, older adults in the current study may have required more
time to test out mindfulness principles before having enough
justification to use them to replace or support their current
(and presumably successful) coping strategies. A final specu-
lation may be that mindfulness training in high functioning
older adults maintains rather than improves cognitive func-
tion. Future studies using longitudinal designs are required
to test this hypothesis.

A strength of the current study, and one major methodo-
logical limitation in previous studies, is inclusion of an active
control comparison condition. As previously noted, the inclu-
sion of an active control group helps the researcher control 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. In the

current study, participants were assigned to the MBSR condi-
tion or the R&R condition. The control condition was careful-
ly designed to control for the acquisition of relaxation tech-
niques and cognitive engagement. Participants were not aware
that the R&R condition was designed to control for theMBSR
condition until completion of all study procedures. Due to
feasibility issues, some of the participants were not random-
ized into each condition but rather were allocated depending
on their availability (i.e., which of the 2 days they were avail-
able to attend). Although strict randomization was not feasible
at all times, all participants were informed of both interven-
tions during the recruitment phase and were under the impres-
sion that they would be randomized. While a number of par-
ticipants expressed disappointment in their group allocation
(some participants wanted to be in the MBSR condition and
some wanted to be in the R&R condition), only one partic-
ipant refused to participate following group allocation
and withdrew from the study completely. Based on fa-
cilitator rating forms and qualitative reports (data not
presented here), both groups reported an equally posi-
tive experience with the program.

Surprisingly, the MBSR group did not demonstrate in-
creased mindfulness at study completion, while the R&R
group showed a slight increase. Although completely unex-
pected, choice of measurement tool may have played a role in
this finding. The MAAS is a single-factor scale that measures
present-centered attention/awareness (Brown and Ryan 2003).
Although the cultivation of attention and awareness were not
explicitly communicated to participants in the R&R condition,
the practice of PMR, which entails tensing and relaxing mus-
cles and noticing the difference between the two body states,

Table 1 Baseline characteristics or participants

Variable MBSR (n=57)
Mean (SD)

R&R (n=40)
Mean (SD)

P

Age, years 68.84 (4.64) 69.68 (4.87) 0.41

Sex, N (%) 44 (77 %) female 28 (70 %) female 0.49

Education, years 16.09 (3.52) 16.38 (3.10) 0.68

MMSE 28.80 (1.96) 28.73 (1.20) 0.82

CVLT-LDFR 11.17 (3.64) 10.24 (3.53) 0.21

TMT-A, time (s) 34.70 (10.14) 35.85 (13.09) 0.63

TMT-B, time (s) 82.23 (34.75) 82.43 (42.89) 0.98

COWAT–FAS, total correct 46.94 (10.81) 45.53 (11.82) 0.56

COWAT–Animal, total correct 21.22 (5.11) 19.91 (5.35) 0.23

MAAS 4.36 (0.72) 4.42 (0.71) 0.68

PSS 13.57 (7.16) 13.43 (6.02) 0.92

GDS 6.00 (6.10) 3.54 (3.63) 0.03

QOLS 85.79 (14.26) 89.71 (8.70) 0.13

MMSE Mini-Mental State Examination, TMT Trail Making Test, COWAT Controlled Oral Word Association Task, CVLT-LDFR California Verbal
Learning Test-Long Delay Free Recall, MAAS Mindful Attention and Awareness Scale, PSS Perceived Stress Scale, GDS Geriatric Depression Scale,
QOLS Quality of Life Scale
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is an exercise of attention/awareness. While mindful
attention/awareness is a central component of mindful-
ness, the MAAS neglects to assess other core aspects of
mindfulness, including non-judgment, non-reactivity,
self-compassion, and acceptance.

In the current study, significant group differences
were found for self-report quality of life, with the
MBSR group reporting higher scores on the QOL scale
and R&R reporting lower scores on the QOL scale at
post-intervention. This group difference may have re-
sulted from the cultivation of other core mindfulness
traits in the MBSR group, including non-judgment,
self-compassion, and acceptance. Indeed, previous re-
search shows that self-compassion is positively associat-
ed with quality of life (Pinto‐Gouveia et al. 2014) and
is more predictive of quality of life than mindful
attention/awareness (Van Dam et al. 2011). Unfortunate-
ly, this hypothesis is purely speculative given that we
did not assess these mindfulness characteristics in the
current study. Future research would benefit from using
more comprehensive mindfulness scales, such as the
Five Facet Mindfulness Questionnaire (Baer et al.
2006). As suggested by our results, this is especially
important when incorporating an active control group
in the study design.

In a review of research related to meditation and spirituality
in the elderly, Lindberg (2005) noted although meditation/
relaxation can be successfully taught to older adults, none of
the 36 studies they reviewed included a quantification of
learning rates. In a study by Brown and Ryan (2003). the
developers of the MAAS, the authors found that it is not the
amount of time one practices meditation, but the amount of
years of practice that significantly and positively correlates
with scores on the MAAS. As a result, we speculate that it
might take substantially longer than 8 weeks of mindfulness
training to produce significant increases in the MAAS in an
older adult population. In contrasting the cultivation of
attention/awareness through the practice of mindfulness to
the acquisition of attention/awareness through PMR, it may
be postulated that attending to the tensing and releasing of
muscles is easier for older adults to learn and develop than
simply attending to the breath.

The primary limitation of the present study was the sample
size. Our sample size was generally larger than that of previ-
ous studies; according to a systematic review of 23 random-
ized controlled trial studies that examine the effects of mind-
fulness on objective measures of cognitive functions, the av-
erage number of participants per group is 30 (Chiesa et al.
2011). Nonetheless, it is likely that we were underpowered.
In determining the sample size needed for this study, a power
calculation using the means and standard deviations on an
executive function task reported in the Lenze et al. (2014)
study shows that an estimated 122 participants (61 in eachT
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group) is required in order to make inferences about the pop-
ulation for the primary outcome measure (Crawley 2005). The
current study sample (N=97) consisted of 57 participants in
the MBSR condition and 40 in the control condition. It is
possible that the inclusion of additional participants would
increase the statistical power needed to detect a meaningful
group difference on the executive function task.

The study is also limited by the fact that an additional
waitlist control condition was not included, which may have
allowed us to replicate previous research that show MBSR is
at least more beneficial than the passage of time (e.g.,
Moynihan et al. 2010). Inclusion of a waitlist control group
would also exclude the possibility that the non-significant
findings were a result of regression toward the mean.

A final limitation of the current study was the lack of an
independent assessor for the facilitator quality check. Al-
though facilitators followed a standard protocol and complet-
ed a self-adherence checklist, without an independent asses-
sor, there is no guarantee that bias was not introduced. Al-
though facilitator effects are not uncommon in clinical re-
search (Martindale 1978). participants in the current study
were asked to rate facilitators on genuineness, warmth, pro-
fessionalism, and a number of other nonspecific factors. Anal-
yses of these ratings suggest that there were no significant
differences between facilitators on any of the aforementioned
factors, suggesting the absence of nonspecific facilitator ef-
fects on intervention outcome.

Despite the aforementioned limitations, this exploratory
study provides valuable insight into the feasibility, acceptabil-
ity, and effectiveness of psychosocial interventions for healthy
older adults. It is important to note that the completion rate in
theMBSR intervention was marginally higher than the control

group, which suggests that participants were more satis-
fied with the group and further demonstrates that mind-
fulness training is an acceptable intervention for healthy
older adults. Qualitative data (not reported here) suggest
that participants who completed the MBSR intervention
felt that the group helped to Bde-clutter^ the mind, in-
crease 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 pos-
itive feedback, stating that the group was associated
with an improvement in sleep quality, an increased
sense of control over stressors, and increased relaxation.

With an aging population on the rise, it is important
to assess interventions and programs that may maintain
cognitive and emotional health in late life. Although the
current sample size may have limited statistical power
in detecting group differences on outcome measures,
characteristics of the sample must also be considered.
While the current findings do not support a beneficial
effect of mindfulness training on cognitive function after
8 weeks in psychologically healthy, high functioning
older adults, research with follow-up assessments is
needed to determine whether long-term mindfulness
practice facilitates maintenance of cognitive function
over time in high functioning individuals. It is recom-
mended that future studies employ similar guidelines
with respect to the use of a standardized mindfulness
program and an active control condition in healthy older
adults who report heightened levels of distress. Overall,
this research contributes to the scarce literature that
evaluates the effects of mindfulness training in late life.

Table 3 Psychosocial outcomes, by group and time

MBSR R&R Group × time
interaction

Effect size

Baseline
mean (SD)

Post-intervention
mean (SD)

Mean change Baseline
mean (SD)

Post-intervention
mean (SD)

Mean change P Partial η2

ITT

MAAS 4.36 (0.72) 4.39 (0.67) 0.03 4.42 (0.71) 4.70 (0.84) 0.28 0.06 0.04

PSS 13.57 (7.16) 12.28 (6.60) −1.29 13.43 (6.02) 12.54 (6.38) −0.89 0.75 0.00

GDS 6.00 (6.10) 5.66 (5.21) −0.34 3.54 (3.63) 3.80 (4.90) 0.26 0.41 0.01

QOL 85.79 (14.26) 87.04 (13.52) 1.25 89.71 (8.70) 86.83 (9.29) −2.88 0.01* 0.07

PPT

MAAS 4.38 (0.67) 4.37 (0.66) −0.01 4.48 (0.69) 4.76 (0.84) 0.28 0.047* 0.05

PSS 13.72 (7.23) 12.40 (6.67) −1.32 12.94 (5.93) 11.91 (5.52) −1.03 0.80 0.00

GDS 5.82 (5.97) 5.50 (5.19) −0.32 3.38 (3.10) 3.09 (3.72) −0.29 0.98 0.00

QOL 85.62 (14.13) 86.82 (13.32) 1.2 90.97 (7.39) 88.25 (7.73) −2.72 0.03* 0.06

MAAS Mindfulness Attention Awareness Scale, GDS Geriatric Depression Scale, ITT intention-to-treat, PPT per-protocol-treatment, PSS Perceived
Stress Scale, QOLS Quality of Life Scale

*p<0.05
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