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Abstract.
Background: Community-dwelling older adults with early cognitive deficits experience less efficiency in performing every-
day life tasks, resulting in decreased satisfaction and other adverse psychological outcomes. Mindfulness training has been
linked to cognitive and psychological improvements and, most recently, has been identified as a potential intervention
supporting performance of everyday life activities.
Objective: This study aimed to evaluate whether mindfulness practice can improve perceived performance and satisfaction
with everyday life activity and secondary psychological outcomes.
Methods: This study is a pilot randomized controlled trial (RCT) in an interprofessional primary care team practice in
Toronto, Ontario, Canada. The participants were 27 older adults aged 60 years of age or older living with early cognitive
deficits. Participants were randomized into an 8-Week mindfulness training program (n = 14) group or a Wait-List Control
(WLC; n = 13) group compared at baseline, post-intervention and 4-weeks follow-up. MANOVAs with post-hoc independent
t-tests were used to compare between groups at different time points.
Results: There was a significant improvement in anxiety for the intervention group compared to the WLC group at post-
intervention; Time-2 (mean difference = 3.90; CI = 0.04-7.75; p = 0.04) with large effect size (d = 0.80).
Conclusion: mindfulness training significantly improved anxiety scores for patients with early cognitive deficits post-
intervention. Further work is required to test the sustainability of reduced anxiety over time, but this study demonstrated that
MBSR is a promising primary care intervention for those living with early cognitive deficits. This study warrants the pursuit
of a future study in exploring how long the reduced anxiety effects would be sustained.
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INTRODUCTION

The prevalence of memory complaints increases
with age [1, 2] as approximately a third of
community-dwelling older adults will report some
degree of memory complaints [3, 4]. The earliest form
of memory complaint is subjective cognitive decline
(SCD), a report of self- experienced persistent decline
in cognitive capacity, compared with a previously
cognitive status and normal performance on standard-
ized cognitive tests used to classify MCI, adjusted for
age, sex, and education [5, 6]. Next on the spectrum is
mild cognitive impairment (MCI), which is described
as clinically significant impairment with 1) increasing
forgetfulness raised by the individual or informant, or
observed by a clinician; 2) preservation of basic ADL
(e.g., bathing, dressing, toileting); 3) impairment in
one of the cognitive domains encompassing learn-
ing memory, language, visuospatial ability, executive
function, and psychomotor skills; whereas dementia
affects two or more of the cognitive domains [7, 8].
It is estimated that within five to six years of follow-
up, approximately 50-80% of patients with MCI will
convert to Alzheimer’s disease or a related form of
dementia (ADRD) [9, 10].

Currently, 419,000 Canadians aged 65 and older
are living with dementia, and 78,600 new cases are
diagnosed every year. With a rapidly aging population
in Canada, the total health care costs and out-of-
pocket costs for Canadians with dementia care are
projected to be $16.6 billion by 2031 [11]. Early cog-
nitive decline such as SCD or MCI has been suggested
to be a first possible symptomatic sign of prodromal
ADRD [12]. Exploring interventions to potentially
delay, prevent or mitigate the risk of dementia is crit-
ical.

Older adults living with cognitive deficits such
as SCD or MCI can perform functional activi-
ties, such as basic activities of daily living (ADL)
[13]. However, some individuals may perform com-
plex everyday instrumental activities of daily living
(iADL) with less efficiency [14–17]. Some examples
of inefficiency of iADLs include, managing finances,
handling medications, and using everyday technol-

ogy such as internet/phone banking, may contribute
to increased anxiety and depression [3, 18, 19]. The
decreased efficiency with everyday tasks has been
shown to induce stress, adversely affecting a per-
son’s emotional health, well-being, and quality of life
(QoL) compared to same age-matched control par-
ticipants without cognitive deficits [18]. Studies have
reported that the use of adaptive coping strategies to
prevent or alleviate psychological symptoms such as
anxiety may also prevent or delay further cognitive
decline in this population [20, 21].

To date, there is little evidence about the bene-
fit of pharmacological interventions in slowing down
the progression of cognitive decline, preserving func-
tional performance, or alleviating the psychological
consequences for those individuals living with SCD
or MCI and Alzheimer’s disease. Pharmacologi-
cal interventions may also have side-effects [22],
drug-drug interaction [23], and increased risk of
falls related to polypharmacy [24]. Consequently,
identifying alternative non-pharmacological inter-
ventions such as behavioral strategies on its own or in
parallel with pharmacological interventions to sup-
port cognition, functional performance, or improve
QoL for those living with SCD or MCI is critical.
Psychological support, such as Mindfulness-Based
Stress Reduction (MBSR), is one nonpharmacolog-
ical intervention gaining increased attention for its
potential to improve psychological functioning and
potentially self-perceived performance of everyday
life activities [25, 26].

Emerging research on older adults with SCD or
MCI posits that mindfulness training, such as MBSR,
may remediate cognitive difficulties [27] and improve
executive function [28]. Mindfulness training has
been noted to have a dual mechanism of action that
improves cognitive functioning. First, mindfulness
has been shown to enhance physiological changes
in the brain that include amygdala morphology with
reduction in perceived stress; improvements in the
domain of executive function; increased cortical
thickness in regions associated with sensory, cogni-
tive, and emotional processing that may provide a
reserve against age-related cognitive decline [29–32].



T. Tran et al. / Mindfulness training for older adults with early cognitive decline in primary care: a pilot RCT 777

Second, mindfulness improves psychological symp-
toms of anxiety, depressive mood, and promotes an
overall sense of well-being and QoL, which has favor-
able effects of mitigating the exacerbating impact
of cognitive decline [33–36]. There is evidence that
mindfulness training positively impacts performance
of activities-of-daily living (ADL) among older
adults with neurodegenerative conditions, including
MCI and Parkinson’s disease, who were recruited
from memory clinics, primary care clinics, and com-
munity settings [37, 38].

Primary care is often the first point of contact when
issues related to memory arise. It is increasingly rec-
ognized that an interprofessional team approach can
better meet the evolving needs of persons with cogni-
tive deficits in primary care than physician-only care
[39, 40]. As members of a primary care team, occupa-
tional therapists are well-positioned to address both
the functional and psychological needs of older adults
with reports of memory impairment [14, 41].

Existing literature has already demonstrated the
feasibility and usefulness of mindfulness-based inter-
ventions (MBIs) for many conditions in primary care,
including psychological distress [42], depression
[43], overweight and obesity [44], chronic disease
[45], mental health conditions [46], chronic pain [47],
chronic disease self-management behaviors [48], and
most recently for community-dwelling older adults
with SCD or MCI [49]. A meta-analysis by Demarzo
et al. (2015) concluded that mindfulness-based inter-
ventions, such as MBSR, are promising interventions
to enhance mental health, well-being, and quality of
life among general primary care patients [50].

Within the past ten years, there is emerging
research exploring the effectiveness of MBSR among
older adults with SCD or MCI on reducing brain
age, and improving cognitive functions [51, 52]. Fur-
thermore, small proof-of-concept and pilot studies
with MBSR have demonstrated the intervention to
be feasible, well accepted, and to improve memory
self-efficacy and increase brain volume among older
adults with SCD and MCI [53, 54].

To the authors’ knowledge, there is limited
research on SCD and MCI in primary care, specif-
ically focusing on interprofessional team-based
environments involving occupational therapy. Fur-
thermore, many of the MBSR studies do not examine
functional performance of everyday activities as a
primary outcome. Therefore, this study will further
build on these small proof-of-concept and pilot stud-
ies by adding an interprofessional perspective. As
such, the aim of this study was to explore the impact of

an occupational therapy-led MBSR on the perceived
performance and satisfaction of everyday life activi-
ties and psychological outcomes among older adults
with SCD or MCI in an interprofessional primary care
setting.

METHODS

Study design

A single-blinded, pilot randomized controlled trial
(RCT) with two parallel groups was used to evaluate
primary and secondary clinical outcomes. Follow-
ing the Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) reporting [55] (See
Fig. 1) was followed, and a detailed description of the
study protocol has been published elsewhere [56].

Study setting

The study took place between April and Novem-
ber 2019 at an interprofessional primary care clinic
in Ontario, Canada. Approximately 25% of Ontarians
receive their primary care from an interprofessional
primary care team. These teams tend to focus on
chronic disease management, disease prevention and
health promotion [57]. The interprofessional team
practice, in which the study was implemented, had
18,000 rostered patients living in an urban area, 36
physicians, two dieticians, one occupational thera-
pist, one physiotherapist, two social workers, and one
pharmacist. The primary care team provides diag-
nosis and treatment, internal referrals to other team
members or external health care specialists, and after-
hours urgent care services.

Participants

Participants were recruited through posters in the
clinic waiting and examination rooms and flyers to
potential participants from the primary care team,
with the following inclusion criteria: 1) Age ≥ 60
years; 2) English fluency; 3) Living independently in
the community; 4) Chart documented self-reported
SCD or an MCI diagnosis; and 5) Rostered with
the primary care team. Exclusion criteria included:
1) History of any prior participation in an MBSR
or another mindfulness-based intervention in the
past or current mindfulness or yoga practice ≥1.5 h
per week; 2) History of significant medical (e.g.,
cancer), neurological (e.g., brain injury), or psychi-
atric condition (e.g., depression with ≥ 6 on the
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Fig. 1. SPIRIT flow chart.

GDS, active psychosis), or bereavement that signif-
icantly impacts mood; 3) Substance use disorder;
4) MoCA score ≤ 21; 5) Current participation in a
community-based cognitive or memory training pro-
gram or involved in another research study; or 6)
Communication barriers (i.e., hearing impairment).

Recruitment

All interested participants were instructed to con-
tact the Principal Investigator (PI), who in turn
explained the purpose of the study, the study activi-
ties, and the randomization procedures into either an
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8-Week MBSR program or a wait-list control (WLC)
group. All interested participants were screened for
eligibility by telephone, and if deemed appropriate,
were scheduled for a face-to-face appointment. The
Montreal Cognitive Assessment (MoCA) and Geri-
atric Depression Scale (GDS) were administered to
screen for inclusion eligibility. Any participant with
scores ≤ 19 on the MoCA or > 10 on the GDS were
referred to their family physician for further assess-
ment and were excluded from the study. Written
consent was obtained from all interested participants
who met the eligibility criteria.

Randomization

Study participants were randomized to either the
8-Week, MBSR program (not including orientation
and one all-day silent retreat) or the 8-Week WLC
group. Participants were randomized by a block size
of four. Two participants were allocated into the
MBSR group and two others in the WLC group,
resulting in six different possible block combinations.
The randomization design and sequence were car-
ried out by an independent staff member not involved
in the trial. Opaque envelopes were sealed to ensure
allocation concealment. The study included 27 par-
ticipants (MBSR n = 14; WLC; n = 13) based on our
recruitment period between April and August, with
an expected start date to run the MBSR group after
three and a half months of recruitment. The WLC
group received the MBSR program three months after
the intervention group trial was completed.

Blinding

All research staff, including the PI, were blinded
to the randomization list until the intervention and all
data collection were completed. To reduce the risk
of unblinding, a research assistant (RA) provided all
reminder phone calls for the participants’ assessment
dates and instructed them not to disclose which group
they were in before their assessment. The qualified-
MBSR teachers delivering the intervention were not
blinded.

Sample size

As this was a feasibility study, the sample size
was not formally calculated. Our goal was to
recruit approximately 30-40 participants accounting
for a 20% attrition rate based on other feasibil-
ity studies [58, 59]. In the three-and-a-half-month

recruitment period, we were able to recruit 27
participants.

Intervention procedures

The intervention was an 8-Week MBSR program
established in 1979 by Kabat-Zinn [60] and followed
the Mindfulness-Based interventions (MBIs) Teach-
ing Assessment Criteria to ensure teaching integrity.
Each of the nine sessions, including orientation, were
three-hours in duration; a tenth session consisted of
an all-day retreat of mindfulness practice (e.g., lying
down body scan; sitting meditation; mindful eating;
mindful movements, such as walking and light hatha
yoga) and an inquiry about the practice. The all-day
silent meditation retreat took place during week seven
as a regular weekly session consisting of six and a half
hours, rather than on a customary weekend based on
the MBSR protocol. Thus, this extended the MBSR
program an extra week from a standard 8-weeks to
9-week, as to make it consistent for ease of partic-
ipants’ routine such as timing, location, and travel
plans. However, there was no change made to the
30.5 h of classroom time based on the MBSR cur-
riculum and participants were expected to complete
a guided mindfulness practice at home for 30-45 min
per day; six times a week throughout the intervention.
Participants were encouraged to continue with the
home practice for another four weeks after complet-
ing the MBSR group and to come back for follow-up
at week 13.

Computer tablets (i.e., mini-iPads) were used to
deliver the home training program and collect data on
home training. Two primary qualified-MBSR teach-
ers delivered the MBSR program, and two other
secondary qualified-MBSR teachers, one of which
was the PI, also supported the delivery but focused
more on answering questions around technology,
helping participants with positioning in mindful
movement poses and assisted other administrative
duties such as setting up the room. The two additional
MBSR teachers supported participants with tablet use
guidance before or after each session. Only partici-
pants who had access to Wi-Fi were given a computer
tablet (i.e., mini-iPads) to use the Application (App)
Insight Timer [61]. The App was used for home prac-
tice, and it also logged participants’ frequency and
duration of mindfulness practice. Participants who
did not have access to Wi-Fi were given compact
discs, and they logged their home practice using pen
and paper.
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To track delivery and receipt fidelity, the PI: 1)
monitored the MBSR curriculum to ensure the inter-
vention was carried out per protocol by Qualified
MBSR teachers; 2) collected participant attendance
records and home practice diaries; 3) noted observa-
tional data of participants performing the mindfulness
practices and level of engagement with inquiry and
reflection during each session, 4) ensured partici-
pants who missed a session were followed-up by an
research assistant with a phone call to provide the
assigned home practice for the week; and last, 5)
addressed any technological issues that arose.

Ethical considerations

This study was reviewed and approved by
Research Ethics Board at Women’s College Hos-
pital (REB# 2017-0056-E); and Queen’s University
(REB# 6026418) Kingston, Ontario, Canada.

Measurement and timeline

The primary clinical outcome was the Cana-
dian Occupational Performance Measure (COPM).
This individualized, client-centered outcome mea-
sure aims to identify and assess an individual’s
self-perceived difficulty in the performance of every-
day activities and satisfaction with their performance
[62]. A maximum of five everyday activities that are
difficult can be identified, and each is rated on a
10-point scale. The COPM measures change in func-
tional performance and satisfaction in these activities
over time. The COPM has two main scores for each of
the performance and satisfaction ratings, consisting
of an average score calculated by summing individual
problem scores and dividing by the number of prob-
lems. The second score is a change score calculated
after a reassessment interval and then compared and
evaluated for change [63].

The COPM has a strong test-retest reliability
(ICC = 0.63 for performance and 0.84 for sat-
isfaction) [64], with good responsiveness [63].
Furthermore, the COPM has been identified as a
valuable tool to guide assessments as it focuses on
function rather than medical symptoms and is ideal
for clinicians to offer comprehensive client-centered
services in an interprofessional primary care setting
[65].

Secondary psychological clinical outcome mea-
sures included the Patient Health Questionnaire
(PHQ-9), which has excellent internal reliability
with a Cronbach’s of 0.89 in a PHQ-9 Primary

Care Study, and excellent test-retest reliability [66].
The Geriatric Anxiety Inventory (GAI) has high
inter-rater (r = 0.89) and test-retest (r = 0.86) reli-
ability [67] and similarly, the Perceived Stress
Scale (PSS) which has acceptable psychometric
properties with satisfactory test-retest reliability cri-
terion assessed at > 0.70 [68]. The Cognitive and
Affective Mindfulness Scale-Revised (CAMS-R)
demonstrated internal consistency reliability with
Cronbach’s alpha ranges from 0.61 to 0.81 [69].
In addition, the QoL-Alzheimer’s disease (QoL-AD)
measure demonstrated good test-retest reliability and
strong inter-rater reliability with Cohen’s kappa val-
ues > 0.70 [70]. Lastly, the Acceptance and Action
Questionnaire (AAQ-II) has an alpha coefficient of
0.84 and demonstrated good test-retest reliability at
3 months at 0.81 and 12 months at 0.89 [71].

Assessments were conducted at three different
time points: baseline (Time-1) at week 0, post-MBSR
intervention (Time-2) at Week-9, and 1-month post-
MBSR follow-up (Time-3) at Week-13. See Table 1 –
Timeline. The PI conducted all assessments for both
intervention and WLC participants at Time-1 (Week-
0). A blinded independent assessor completed the
post-intervention assessments at Time-2 (Week-9),
and Time-3 (Week-12). All WLC group participants
were assessed at the same intervals as the MBSR
group.

Data analysis

Baseline differences between the two groups,
including primary and secondary outcomes, were
compared using two-sample t-tests or χ2 tests or
Fisher’s exact test for categorical variables. Miss-
ing data were managed using the “last observation
carried forward’ (LOCF) method”, whereby the last
measurement, which was taken before a participant
withdrew from the study, is retained and used for data
analysis [72].

To evaluate the impact of MBSR on the pri-
mary and secondary clinical outcomes, a multivariate
analysis of variance (MANOVA) was conducted to
compare the two groups (i.e., the MBSR and WLC
groups), at Time-1 to Time-2, Time-2 to Time-3, and
Time-1 to Time-3. Results for each measure were
reported as between-group means, standard devia-
tion (SD), average and change scores (for COPM
only) and lastly, based on a MANOVA model, treat-
ment effects and effect sizes in partial eta squared
(np

2). A 95% confidence interval (CI) and alpha of
0.05 were reported for statistical significance levels.
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Table 1
Time frame of measurements for participants

Measures Taken (Time 1) (Time 2) (Time 3)

Item 0-week 9-week 13-week
(Post-MBSR) (Follow-Up)

Screening
(MoCA and GDS) X
Primary Outcome
COPM X X X
Secondary Outcomes
GAI X X X
AAQ-II X X X
PHQ-9 X X X
QoL-AD X X X
PSS X X X
CAMS-R X X X

Montreal Cognitive Assessment (MoCA); Geriatric Depression Scale (GDS);
Canadian Occupational Performance Measure (COPM); Geriatric Anxiety Inven-
tory (GAI); Acceptance and Action Questionnaire (AAQ-II); Patient Health
Questionnaire-9 (PHQ-9); Quality-of-Life-Alzheimer’s disease (QoL-AD); Cogni-
tive and Affective Mindfulness Scale-Revised (CAMS-R).

A MANOVA was used as ANOVA would have vio-
lated this study’s assumption of the independence of
the residual. Last, MANOVA uses an omnibus test
(i.e., global test of time) and if significant, will be
followed up by a t-test as per this study.

To investigate significant differences between the
WLC and MBSR groups, post-hoc analysis using
a pairwise comparison between three different time
points, with a Bonferroni adjustment, was under-
taken. We used an independent t-test for post-hoc
analysis to investigate significant differences between
the WLC and MBSR groups at three different time
points, and the effect size is reported in Cohen’s d.

Participant demographics

From April to August 2019 (4.5 months), 53 par-
ticipants were recruited, of which 17 were excluded
at initial screening (nine were not patients of the
primary care team; two had scheduling conflicts;
four declined; one was below age cut-off; one had a
hearing impairment). The remaining 36 participants
completed a face-to-face screening where a further
nine participants were deemed ineligible (three had
low MoCA scores; three had high GDS scores; one
was unable to attend the timing of the intervention;
one had taken MBSR before; one was participating
in another study). A total of 27 participants provided
written consent and were randomized to the WLC
(n = 13) or MBSR (n = 14) group. The overall drop-
out rate in the study was 14.8%, with one WLC (one
participant declined to participate after giving con-
sent) and three MBSR groups (one moved to assisted

living; one had a conflict with work; one declined to
participate). Consequently, our final sample resulted
in the following number of participants in our current
study WLC (n = 12) and MBSR (n = 11). The SPIRIT
flow chart provides the outline of the study in Fig. 1.
No adverse events occurred during the duration of the
study.

No differences were found between the partici-
pants in the MBSR and the WLC group, with the
exception that more participants in the intervention
group had a driver’s license. In addition, though not
statistically significant, there was 1 male in the WLC
group compared to 6 males in the MBSR group. See
Table 2 for participants’ demographics.

RESULTS

Primary clinical outcome

COPM: Performance (average and change
scores)

Table 3 shows the COPM performance average
and change scores, a significant main effect for
time was found for both the intervention and WLC
groups, with higher average and change scores post-
intervention (p < 0.05; np

2 =0.21). There was no
significant interaction effect with group and time and
no main effect comparing MBSR and WLC between
the two groups on the COPM performance average
and change scores. There was also no statistical sig-
nificance between groups at any of the three different
time points.
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Table 2
Demographics and characteristics of participants (n = 27)

Characteristics Total (No., % total)

MBSR n = 14 Control n = 13 Significance
Age (Mean; SD), y 71.43 (9.0) 75.31 (9.5)
Range 60-83 62-92 0.28
Sex: Female 8 (57.1%) 12 (92.3%) 0.07
Ethnicity

Caucasian 8 (57.1%) 10 (76.9%)
Black 4 (28.5%) 2 (15.3%)
Latino 0 1 (7.1%)
South Asian 1 (7.1%) 0
Asian 0 1 (7.1%) 0.93

Education Level
None 2 (14.3%) 1 (7.7%)
High School 3 (21.4%) 2 (15.4%)
College 0 (0%) 3 (23.1%)
University 9 (64.3%) 7 (53.8%) 0.38

Living Arrangement
Alone 4 (28.6%) 8 (61.5%)
With partner 6 (42.9%) 2 (15.4%
With family/friends 4 w/ (28.6%) 3 (23.1%) 0.20

Marital Status
Married 11 (78.6%) 11 (84.6%)
Common-law 1 (7.1%) 2 (15.4%)
Other 2 (14.2%) 0 0.38

Currently Employed
Yes 6 (42.9%) 3 (23.1) 0.42

Household Income
< $50K 8 (57%) 6 (57%)
$51-99K 2 (14.2%) 5 (38.5%)
> $100K 4 (28.6%) 2 (15.4%) 0.54

Have Driver’s License
Yes 11 (78.6%) 5 (38.5%) 0.03*

Currently Driving
No 7 (50%) 9 (69.2%) 0.31

Previous Head Injury
Yes 5 (35.7%) 5 (38.5%) 1.00

Physical Activity
Yes 11 (78.6%) 12 (92.3%)
No 3 (21.4%) 1 (7.7%) 0.59

Duration of Physical Activity
(Mean; SD) h 3.83 (3.21) 6.76 (4.60) 0.06
Meditation Practice (≤ 1.5 h) 3 (21.4%) 2 (15.4%) 1.00
Montreal Cognitive Assessment 25.00 (2.45) 25.92 (2.29) 0.33

(MoCA)
MCI Diagnosis
Yes 2 (14.3%) 2 (15.4%) 0.67
Geriatric Depression Scale (GDS) 2.14 (2.68) 2.92 (2.49) 0.44

*Significant at p (<0.05).

COPM: Satisfaction (average and change
scores)

There was no significant interaction effect with
group and time, no main effect for time and no main
effect between the MBSR and WLC on the COPM
satisfaction average or change scores. When an inde-
pendent t-test between groups at different time points
was undertaken, no statistical significance was found
at any of the three different time points.

Secondary clinical outcomes

Table 3 shows the mean scores and standard
deviations for each of the secondary clinical out-
comes at Time-1 (baseline), Time-2 (9-weeks;
post-intervention), and Time-3 (13-weeks; follow-
up). Effect sizes were reported between groups at
three different time points. At post-intervention at
Time-2, there was a significant main effect for
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Table 3
Mean and Standard Deviation (All Data)

Control (n = 13) MBSR (n = 14)
Time-1 Time-2 Time-3 Time-1 Time-2 Time-3 Group x time Time effect Group effect

Outcome Measures M SD M SD M SD M SD M SD M SD p (ES - hp
2∗∗)

Canadian Occupational Performance
Measure (COPM)
(Performance Average Scores) 5.56 0.90 5.97 1.82 6.21 1.70 6.30 1.58 7.14 1.32 6.94 1.85 0.71 (0.02) 0.05*(0.21) 0.08 (0.11)
(Performance Change Scores) 0.40 1.71 0.64 1.51 0.84 1.23 0.63 1.51 0.48 (0.02) 0.96 (0.00) 0.65 (0.00)
Canadian Occupational Satisfaction
Measure (COPM)
(Satisfaction Average Scores) 5.28 1.51 5.29 2.35 5.55 2.06 5.53 1.80 6.57 1.95 7.11 2.13 0.24 (0.11) 0.11 (0.16) 0.12 (0.09)
(Satisfaction Change Scores) 0.01 1.76 0.28 1.93 1.04 1.48 1.58 2.40 0.69 (0.00) 0.23 (0.05) 0.69 (0.11)
Geriatric Anxiety Inventory (GAI) 7.38 7.00 6.62 4.94 4.77 4.34 5.93 7.28 2.71 4.76 2.64 4.88 0.07 (0.19) 0.01*(0.33) 0.21 (0.06)
Acceptance and Action Questionnaire 17.46 9.70 17.23 8.44 16.85 8.15 20.00 8.44 15.93 4.56 15.07 6.15 0.28 (0.10) 0.13 (0.16) 0.95 (0.00)
(AAQ-II)
Patient Health Questionnaire
(PHQ-9) 6.00 5.21 6.23 4.25 3.85 5.73 6.93 5.08 4.29 2.76 4.57 3.18 0.02*(0.26) 0.03*(0.25) 0.95 (0.00)
Quality-of-Life Alzheimer’s disease
(QoL-AD) 38.69 7.00 37.62 8.47 38.77 6.89 34.36 5.30 37.29 3.76 36.79 4.63 0.03*(0.25) 0.17 (0.14) 0.33 (0.04)
Perceived Stress Scale (PSS) 16.85 8.11 15.46 7.84 13.38 7.57 18.86 7.48 12.86 4.33 12.50 4.93 0.26 (0.11) 0.01*(0.31) 0.82 (0.00)
Cognitive Affective Mindfulness
Scale Revised (CAMS-R) 29.31 5.87 29.38 6.79 28.54 6.35 27.14 6.20 29.71 4.97 31.36 4.31 0.08 (0.19) 0.30 (0.10) 0.87 (0.00)

Time-1, baseline; Time-2, post-MBSR intervention; Time-3, 4-weeks follow-up; *significant at p (<0.05); (**Effect size described as partial eta squared). Table 4. Independent t-test between
groups at different time points
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Table 4
Independent t-test between groups at different time points

Control (N = 13) MBSR (N = 14) Mean
M SD M SD p < 0.05 Difference 95% CI d

COPM – Performance
(Average scores)

Time-1 5.56 0.90 6.30 1.58 0.14 -0.73 -1.76-0.28 -0.56
Time-2 5.97 1.82 7.14 1.32 0.07 -1.17 -2.45-0.10 -0.74
Time-3 6.21 1.70 6.94 1.85 0.29 -0.72 -2.13-0.67 -0.41

COPM – Performance
(Change scores)

Time-2 0.40 1.71 0.84 1.23 0.24. -0.44 -1.62-0.73 -0.30
Time-3 0.64 1.51 0.63 1.51 0.62 0.00 -1.22-1.22 0.00

COPM – Satisfaction
(Average scores)

Time-1 5.28 1.51 5.53 1.80 0.70 -0.25 -1.56-1.06 -0.14
Time-2 5.29 2.35 6.57 1.95 0.14 -1.27 -3.00-0.44 -0.59
Time-3 5.55 2.06 7.11 2.13 0.06 -1.55 -3.21-0.11 -0.74

COPM – Satisfaction
(Change scores)

Time-2 0.01 1.76 1.04 1.48 0.38 -1.03 -2.32-0.25 -0.63
Time-3 0.28 1.93 1.58 2.40 0.57 -1.30 -3.03-0.43 -0.59

GAI
Time-1 7.38 7.00 5.93 7.28 0.60 1.45 -4.21-7.12 0.20
Time-2 6.62 4.94 2.71 4.76 0.04* 3.90 0.04-7.75 0.80
Time-3 4.77 4.34 2.64 4.88 0.24 2.12 -1.52-5.78 0.44

AAQ
Time-1 17.46 9.70 20.00 8.44 0.47 -2.53 -9.78-4.70 -0.28
Time-2 17.23 8.44 15.93 4.56 0.62 1.30 -4.23-6.84 0.19
Time-3 16.85 8.15 15.07 6.15 0.53 1.77 -4.01-7.56 0.24

PHQ-9
Time-1 6.00 5.21 6.93 5.08 0.64 -0.92 -5.00-3.15 -0.18
Time-2 6.23 4.25 4.29 2.76 0.17 1.94 -0.94-4.84 0.54
Time-3 3.85 5.73 4.57 3.18 0.69 -0.72 -4.50-3.05 -0.15

QoL-AD
Time-1 38.69 7.00 34.36 5.30 0.08 4.33 -0.63-9.30 0.70
Time-2 37.62 8.47 37.29 3.76 0.89 0.33 -5.07-5.73 0.05
Time-3 38.77 6.89 36.79 4.63 0.39 1.98 -2.75-6.72 0.42

PSS
Time-1 16.85 8.11 18.86 7.48 0.51 -2.01 -8.19-4.16 -0.25
Time-2 15.46 7.84 12.86 4.33 0.30 2.60 -2.56-7.77 0.41
Time-3 13.38 7.57 12.50 4.93 0.72 0.88 -4.27-6.04 0.89

CAMS-R
Time-1 29.31 5.87 27.14 6.20 0.36 2.16 -2.61-6.94 0.35
Time-2 29.38 6.79 29.71 4.97 0.88 -0.33 -5.10-4.45 -0.05
Time-3 28.54 6.35 31.36 4.31 0.19 0.19 -7.19-1.55 -0.52

*Significant at p (<0.05).

the GAI (mean difference = 3.90; CI = 0.04-7.75;
p = 0.04) with a large effect size (d = 0.80). Otherwise,
there were no statistically significant changes at three
different time points between groups for the remain-
der of the secondary clinical outcomes. However, on
the PHQ-9, a significant main effect for time (p < 0.03;
np

2 =0.25) and a significant interaction effect with
group and time (p < 0.02; np

2 =0.26) with large effect
size was found. Additionally, a significant interaction
effect with group and time was found on the QoL-AD
measure with a large effect size (p < 0.03; np

2 =0.25).
Lastly, we found a significant main effect for time

with a large effect size (p < 0.01; np
2 =0.31) on the

PSS.
Lastly, when we performed an independent t-test

between groups at different time points,
We found a significant reduction in anxiety levels

at post-intervention compared to the WLC group. See
Table 4.

DISCUSSION

This study is the first known to evaluate an occu-
pational therapist-led MBSR program for individuals
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with SCD or MCI in a team-based primary care set-
ting. The study found that older adults who completed
the 9-week occupational therapist-led mindfulness
training program had decreased anxiety levels at post-
intervention compared to those who did not. These
findings are consistent with other meditation inter-
vention studies that have found a reduction in anxiety
in older adults [33, 73], veterans [74], and also among
the general adult population [75]. Studies have sug-
gested that older adults with MCI who experience
anxiety have poorer cognitive performance and a
greater risk of future cognitive decline [76]. A sys-
tematic review and meta-analysis conducted by Li et
al. (2019) noted that meditation interventions aimed
at helping those experiencing the co-occurrence of
anxiety and MCI may prevent the progression to
dementia [77]. Occupational therapists have been
shown to play an important role in secondary preven-
tion in primary care settings [78], and MBSR could
be considered an intervention to prevent or alleviate
further cognitive decline in older adults.

In this study, all qualified-MBSR teachers ensured
delivery of fidelity was met by following the MBSR
curriculum guide from the Brown University, School
of Public Health in conjunction with the MBI Teach-
ing Assessment Criteria. On the other hand, receipt
fidelity was observed by ensuring all participants’
attendance and home practice logs were collected
and analyzed. Furthermore, any missed sessions were
followed-up with an RA to provide assigned home
assignments. Lastly, the only change made to the
MBSR curriculum was the all-day retreat was moved
to the following week rather than having it on a typi-
cal weekend, thereby extending the program an extra
week; from 8-weeks to 9-weeks. Otherwise, the total
dosage of sessions and hours were the same as per
the authorized MBSR curriculum.

The study did not find any significant differences
between the intervention and control groups for the
COPM, the primary outcome. Instead, participants
in both the invention and control groups had gains
in self-reported performance and satisfaction with
their performance on self-identified activities that
were difficult for them. There are a few possible
explanations. First, the COPM is an interview-based
assessment, requiring individuals to reflect on their
daily activities. It could be that simply engaging in the
interview may have prompted participants to reflect
on their concerns, and this reflection, in turn, may
have caused or influenced a therapeutic effect phe-
nomenon. Studies using the COPM have theorized
that improvements in a control group could be caused

by interviewing participants and engaging them in
that therapeutic process at baseline interviews [79].
Additionally, participants had relatively high scores
at baseline, which left little room for change in the
intervention group.

The COPM is individualized and therefore
idiosyncratic in nature, making it difficult to com-
pare across individuals and may be better suited as a
clinical outcome than a research measure. It is also
important to note that this was a pilot study and,
given the small sample, was not powered to detect
significant changes. Wong et al. (2017) conducted
a study with older adults with MCI recruited from
both specialist and primary care clinics and found
a positive relationship between mindfulness home
practice and an overall improvement in ADL func-
tioning [38]. However, unlike the current study, they
did not have a comparison group, and ADL func-
tioning was measured using the Bayer Activities of
Daily Living Scale, a self-reported ADL scale. Advo-
cat et al. (2017) conducted an RCT design comparing
a 6-week mindfulness training program to a WLC in
adults and older adults with Parkinson’s disease. The
authors found a significant improvement in the ADL
item scores from the Parkinson’s Disease Question-
naire (PDQ) 6-months after the mindfulness training
[37]. Interestingly, both studies used a self-report
measure and focused explicitly on ADL, versus the
current study that used an interview-based outcome
that included a wide range of everyday occupations of
varying complexity, including self-care ADL, leisure,
productivity and iADL. Using a more targeted ADL
measure may be worthwhile exploring in future stud-
ies as the COPM is more idiosyncratic in nature and
some goals may be more challenging to address in a
limited time-frame than others. Therefore, future tri-
als investigating functional outcomes may consider
using more targeted ADL measures in conjunction
with an individualized outcome such as the COPM.

This study hypothesized that MBSR would have
an impact on participants’ perceived satisfaction on
their performance of everyday activities and psycho-
logical issues for older adults living with SCD and
MCI and were surprised to have found no overall
significant differences in the study’s primary clini-
cal outcomes on the COPM. On the other hand, our
findings did support our hypothesis of psychological
improvement with a significant reduction in anxiety
at Time-2. However, the reduction in anxiety was not
maintained on follow-up.

A recent systematic review and meta-analysis by
Vibe et al. (2017) found that MBSR improved QoL,
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and has mental health benefits, such as stress and
mindfulness traits among the general and older popu-
lation compared to a WLC group. The findings in this
systematic review contradict our findings [80]. One
possible explanation for the non-significant improve-
ment in mood that we found in our study could be
that participants with high depression scores were
excluded from the study and the fact that our study
was underpowered. Last, in our study, there was an
uneven drop-out rate between the two groups, with
more drop-outs in the MBSR group (n = 3), which
may have artificially stabilized the effect sizes of our
intervention as we used a conservative LOCF [81].
On the other hand, the lower attrition rate in the Con-
trol group (n = 1) may benefit from inflation due to
the added effect of follow-up [82].

We found a significant improvement in anxiety in
the intervention group, suggestive that MBSR could
be an effective strategy to support those living with
early cognitive deficits. However, long-term effects
on anxiety reduction need to be further investigated as
effective mindfulness-based stress reduction requires
regular and sustained practice. It has been noted that
once mindfulness intervention ends, there is often
a decline in regular mindfulness practice and the
respective gains. Thus, to maintain the benefits of
mindfulness practice, the practice must be consis-
tent and ongoing as evidence is suggestive that the
extent of formal practice is associated with positive
intervention outcomes [83, 84]. Given there are cur-
rently emerging pharmacological interventions that
mitigate the impact of MCI psychological symptoms,
including cognitive and functional outcomes among
individuals with cognitive impairment however, they
come with side effects [85, 86]. Mindfulness may
be one non-pharmacological way to address psy-
chological symptoms such as anxiety, and future
studies may explore the potential reduction in anxiety
and the associated protective benefits against cogni-
tive decline [87] and the development of MCI and
Alzheimer’s disease [88].

Primary care health team professionals are usually
the first point of contact when older adults and their
families have memory concerns. Thus, occupational
therapists on primary care teams are well-positioned
to support older adults with SCD or MCI. Offer-
ing MBSR programs in primary care will provide
an additional interprofessional perspective and align
well with the health promotion model supporting
older adults to age-in-place. Interprofessional pri-
mary care teams can better support individuals with
complex health conditions compared to physician

care alone. Interdisciplinary primary care teams can
provide diverse responses to older adults with mem-
ory decline, including primary care-based memory
clinics [89]. MBSR program delivery is inexpensive
[90], other than personal time commitment for the
mindfulness practice, and it has been deemed safe
with no adverse events and is feasible as indicated in
earlier studies [53, 91, 92]. Thus, embedding MBSR
into a primary care setting to support an ageing pop-
ulation has few negatives and therapeutic potential to
reduce anxiety.

Study limitations

This study had a few limitations that must be con-
sidered. First, as a pilot RCT study, a small sample
was not adequately powered to determine statistical
significance. Our results should only be interpreted
as promising and warranting a larger clinical trial or
assessing minimally clinically 2-point change on the
COPM. Second, our sample included predominantly
highly educated participants from higher socioe-
conomic status, and additional research should be
conducted with a more diverse sample. Third, follow-
up was only 4-weeks, and a longer follow-up may be
needed to determine the longer-term effects of mind-
fulness training [77] beyond the 4-week follow-up
period examined in this study. Fourth, within four and
half months of recruitment, we were able to screen 53
eligible participants, of which only 27 were random-
ized. Future trials may consider a longer recruitment
period of greater than four and a half months in such
primary care settings to obtain a larger sample size.
Furthermore, future studies may consider using an
active WLC to rule out if participation in a group
may have an effect.

Conclusion

Primary care is usually the first point of con-
tact when community-dwelling older adults and
their families experience memory-related concerns.
Occupational therapists on primary care teams are
well-positioned to support those older adults with
SCD or MCI by supporting and maintaining their
independence, and by doing so, supporting older
adults to age-in-place [93]. Team-based primary care
can better support individuals with complex health
conditions such as SCD or MCI than physician care
alone. This study is the first occupational therapist-
led MBSR program for older adults with SCD or MCI
and has provided preliminary evidence that mindful-
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ness training improves anxiety compared to a WLC
group in an interprofessional primary care setting.
This study has laid the groundwork for a potential
larger powered clinical trial to explore further the
effectiveness of mindfulness training and utilization
of various performance-based functional outcomes
for older adults with memory complaints.
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