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Abstract.
Background: Recent studies suggest meditation and music listening (ML) may improve cognitive and psychosocial outcomes
in adults with subjective cognitive decline (SCD). However, lack of a usual care group has limited conclusions.
Objective: To assess the: 1) feasibility of incorporating an enhanced usual care (EUC) comparator in a trial of Kirtan Kriya
meditation (KK) and ML for adults experiencing SCD; and 2) preliminary effects of active treatment (KK/ML) versus an
EUC program.
Methods: Forty participants with SCD were randomized 1:1:2 to a 12-week KK, ML, or EUC program. KK and ML partic-
ipants were asked to practice 12 minutes/day; EUC participants were given a comprehensive educational packet regarding
healthy aging and strategies for improving/maintaining brain health and asked to record any activities or strategies used.
Feasibility was assessed using measures of retention, adherence, treatment expectancies, and participant satisfaction, as well
as information from exit questionnaires and daily practice/activity logs. Cognitive functioning, stress, mood, sleep-quality,
and health-related quality of life (QOL) were measured pre- and post-intervention using well-validated instruments.
Results: Thirty-two participants (80%) completed the 3-month study, with retention highest in the EUC group (p < 0.05).
Active treatment participants averaged 6.0 ± 0.4 practice sessions/week, and EUC participants, 7.5 ± 0.6 brain health activi-
ties/week. Treatment expectancies were similar across groups. EUC participants indicated high satisfaction with the program
and study. Despite limited study power, the active treatment group showed significantly greater gains in subjective memory
functioning (p’s ≤ 0.025) and nonsignificant improvements in cognitive performance (TMT-B), perceived stress, QOL, and
mood (p’s ≤ 0.08) compared to the EUC group.
Conclusion: Findings of this pilot feasibility trial suggest incorporation of an EUC program is feasible, and that participation
in a simple 12-week relaxation program may be helpful for adults with SCD versus engagement in an EUC program.
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INTRODUCTION

Despite decades of research, there is still no cure
for Alzheimer’s disease (AD), and effective therapies
for preventing or slowing cognitive decline in at-risk
populations, including those with subjective cogni-
tive decline (SCD), remain elusive. Characterized by
neuropathological changes linked to AD, SCD may
lead to accelerated cognitive decline, mild cognitive
impairment (MCI), and incident AD, and may rep-
resent a critical window for therapeutic intervention
[1–3]. Chronic stress, mood disturbances, and sleep
deficits are also elevated in those with SCD, and are,
in turn, significant, independent predictors of accel-
erated cognitive decline, neurodegenerative changes,
and AD [1, 2]. Therapies that target cognitive func-
tion as well as sleep impairment and psychological
distress may thus hold particular promise for slowing
and possibly preventing cognitive decline in those
with SCD.

There is growing evidence that both meditation
and simple music listening may be beneficial for
strengthening memory and cognitive function, reduc-
ing stress, anxiety, and depression, and enhancing
well-being and quality of life (QOL) in those at risk
for cognitive decline and AD [2, 4–9]. However, tri-
als investigating the potential utility of these practices
for improving cognitive performance and related psy-
chosocial outcomes in those with preclinical memory
loss are few, and apart from our recently completed
study, randomized controlled trials (RCTs) remain
sparse. In our previous trial of 60 elders with SCD,
those randomized to a 12-week beginner medita-
tion (Kirtan Kriya) or simple music listening (ML)
program demonstrated significant improvement in
multiple domains of memory and cognitive func-
tion, as well as in mood and sleep quality [1, 2],
with gains in perceived stress, mood, psychologi-
cal well-being, and QOL particularly pronounced in
the KK group. Observed gains were sustained or
strengthened at 6 months, with both groups show-
ing significant improvements in most outcomes and
effect sizes ranging from moderate to large. Findings
also indicated that both programs were well-accepted
and feasible for adults with early memory loss [10].

However, while these studies suggest these simple
practices may have promise for improving cognitive
and psychosocial outcomes in older adults with SCD
[1, 2, 10, 11], the lack of a usual care group in our prior
studies is a major limitation, precluding the assess-
ment of potential practice effects and time trends,
as well as the feasibility of implementing an RCT

in adults with SCD that includes a usual care arm.
To gather critical preliminary data on these issues
in order to inform the planning of a larger RCT, we
conducted a pilot 3-month feasibility RCT that incor-
porated an enhanced usual care arm. The primary
objective of this pilot feasibility trial was to evalu-
ate the feasibility and acceptability of incorporating
a 12-week enhanced usual care (EUC) arm in a trial
of meditation and music listening for SCD. Our sec-
ondary aim was to assess, in older adults with SCD,
the preliminary effects of a simple 12-week KK and
ML program as implemented in our prior trials vs.
a newly developed 12-week EUC program. Methods
and participant selection procedures mirrored those
of our previous trial [10] in order to facilitate com-
parisons.

METHODS

Study participants

Study participants were independently living
adults with SCD, defined as meeting 7 SCD crite-
ria consistent with those outlined in recent expert
reviews [12–15] and incorporating several key SCD-
plus criteria, features thought to aid in the capture of
those with perceived memory loss who are at risk for
poor cognitive outcomes [14, 16]. These 7 criteria,
along with other inclusion and exclusion criteria, are
given in Table 1. Criteria for SCD included expressed
concern or worry about memory problems, shown
in prospective studies to substantially strengthen the
association of SCD to incident MCI and AD [17–23],
and to be associated with elevated beta-amyloid depo-
sition [24, 25]. Additional study inclusion criteria
included age at least 50 years, English-speaking, and
willing and able to complete paper-and-pencil ques-
tionnaires and comply with the protocol. The trial
was approved by the West Virginia University Insti-
tutional Review Board (IRB #1708731747).

Recruitment, screening, and enrollment

Participants were recruited from the community
via flyers and brochures posted in community bulletin
boards, medical clinics, office buildings, churches,
senior centers, and other locations; advertisements
in listservs, intranet, and other media venues; and
presentations at local senior centers. Following a tele-
phone pre-screen (N = 74), 44 potential participants
were scheduled for an initial visit, of whom 40 com-
pleted the consent process and were enrolled in the
study.
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Table 1
Major Eligibility Criteria

Major Inclusion Criteria Major Exclusion Criteria

Adults at least 50 years old with subjective cognitive decline
(SCD), defined as meeting the following criteria:

Practiced meditation or other relaxation technique within the past
year

1) Presence of subjective cognitive deficits for at least 6 months; Diagnosis of dementia or mild cognitive impairment
2) Onset of SCD within the past 5 years
3) Frequency of memory problems at least once/week;
4) Able to give an example in which memory/cognitive problems

occur in everyday life;
5) Belief that one’s cognitive capacities have declined in

comparison with 5 or 10 years previously/adults of same age
6) Absence of overt cognitive deficits
7) Expressed concerns/worries regarding memory problems

Recently (within the last 6 weeks) changed dosage of psychotropic
medication (e.g., tricyclics, serotonin reuptake inhibitors,
monoamine oxidase inhibitors, anti-panic or anti-anxiety agents)

History of psychotic or schizophrenic episodes, major neurologic
diagnosis (Parkinson’s, stroke, brain injury, epilepsy) or other
condition that might impair cognition or confound assessments
(e.g., cardiovascular event within the past 6 months (myocardial
infarction, unstable angina, hospitalization for congestive heart
failure, bypass surgery or angioplasty (coronary or carotid),
transient ischemic attack)

History of chemotherapy treatment within the past 10 years
English speaking Recent (within the last 3 months) serious physical trauma or

diagnosis of serious chronic health condition requiring medical
treatment and monitoring (e.g., uncontrolled hypertension,
serious endocrine or pulmonary disorder, renal disease, active
cancer treatment)

Willing and able to complete the intervention and all assessments
For those concerned about their ability to fully understand consent

or complete questionnaires, study buddy willing to attend
baseline visit and other assessments if needed

Willing to avoid new treatments other than the assigned intervention Participant in another intervention study within the past 30 days

Randomization and treatment allocation

Eligible participants were randomized to a 12-
week KK meditation program, a 12-week ML pro-
gram or an enhanced usual care (EUC) group in a
1:1:2 ratio using a randomly varying block random-
ization method to ensure equal distribution between
groups [26]. The study statistician, who had no con-
tact with participants, prepared the randomization
schedule and assignment packets, enclosing each
treatment assignment and information in sequentially
numbered, sealed opaque envelope. Following base-
line assessment (see below), the consenting team
member, who had no advance knowledge of the allo-
cation schedule, gave the next sequentially numbered,
sealed envelope to the participant.

Interventions

Immediately following the baseline assessment,
participants opened their numbered envelopes to
reveal their treatment assignment, and met with the
trainer for 30–45 min of in-person program instruc-
tion. All training was delivered by a health educator
familiar with all study programs, experienced in
teaching a range of mind-body skills, and specifically
trained in KK instruction. The trainer also followed
up with each participant by phone within the first
week of the intervention, and at least monthly there-
after to address any concerns and provide additional
instruction or clarification as needed. Upon study
completion, each participant was provided modest

compensation and offered instruction materials for
the groups to which s/he was not assigned.

Active interventions (KK and ML)
As in our previous RCT and detailed in our recently

published papers [1, 2, 10, 11], participants assigned
to KK or ML received in-person instruction in either
the KK or the ML program, a program CD and
an illustrated instructional brochure, along with a
portable CD player for home use. The onsite trainer
reviewed the instructions for the assigned program,
introduced the various tracks on the CD, and familiar-
ized participants in the operation of the CD player and
the practice log sheet; each participant then used the
CD to perform their first meditation/ML session and
recorded it on their log sheet. The trainer provided any
guidance required for the participant to become pro-
ficient. Participants were instructed to engage in their
assigned practice while seated comfortably with eyes
closed, for 12 min daily for 12 weeks (84 practice ses-
sions total) and to record every practice session daily
on the home practice log, along with any comments.

Kirtan Kriya meditation program. KK is a begin-
ner meditation practice that has been shown to engage
several areas of the brain, but is simple to learn and
practice [27]. Specifically, KK includes a repeated
Kirtan or song (singing repetition of the ‘Sa-Ta-Na-
Ma’ mantra), a mudra or physical/motor component
(touching each fingertip to the thumb in sequence
with the chant), and a visualization component
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(imagining a beam of light or energy moving through
the top of the head and out between the eyebrows
in an ‘L’). The KK intervention, including instruc-
tional materials, was based on the one successfully
implemented in our previous trial [10]. The program
CD included an introduction to the KK practice along
with detailed instructions, and five meditation tracks
from which participants could choose (guided medi-
tation with male voice, guided by female voice, and
timing cues only (the latter two options available with
and without background ocean sounds). Once seated
comfortably, eyes closed, participants were instructed
to take a moment to still themselves before begin-
ning the 12 min practice. Following completion of
the 12 min practice, participants were instructed to
continue sitting quietly for a few moments (or more)
before slowly opening their eyes.

Music listening program. As in our prior study
[10], participants randomized to the ML group were
instructed to sit comfortably in a quiet place with eyes
closed, take a minute to settle, then listen to a 12 min
selection on the music CD provided; after complet-
ing each session, participants were instructed to take
another moment or more if needed to quietly come out
of the practice, then record each practice session on
a home practice log. The music CD included a selec-
tion of 6 relaxing 12 min instrumental classical music
compositions by 6 different composers (Pachelbel,
Bach, Mozart, Vivaldi, Debussy, and Beethoven).
Participants were asked to sample each composer
once but were otherwise free to choose which musical
selection(s) to listen to for their daily practice.

Enhanced usual care
Participants assigned to EUC received a com-

prehensive, illustrated 60-page educational booklet
regarding healthy aging and dementia, including
materials from the Alzheimer’s Association, Admin-
istration for Community Living, National Institute
on Aging (NIA)/National Institutes of Health (NIH),
and Centers for Disease Control (CDC). Topics
included general information on changes associated
with aging, as well as on memory loss and demen-
tia; risk factors for Alzheimer’s disease and related
dementias (ADRD), highlighting modifiable factors
such as mental and physical health conditions, poor
sleep, and specific lifestyle factors; strategies for
healthy aging, and specifically for improving and
maintaining brain health; importance of medication
management; and resources for additional infor-
mation, support, and volunteer opportunities. The

instructor reviewed the educational packet with each
participant and explained the use of the treatment
log. EUC participants were encouraged to read the
materials and asked to complete a daily log detailing
any strategies employed, along with any comments.
While participants were not asked or encouraged to
change their behavior in any way, and the instruc-
tor clarified that participation in activities was not a
requirement of the program, participants were not dis-
couraged from engaging in activities if they so chose.

Data collection and measures

Data were collected on feasibility and acceptabil-
ity of the study and interventions and on treatment
expectations (see below). Participants completed two,
1-2 h in person assessment visits, at baseline after
providing written informed consent, and again at 3
months. All participant assessments and entry of out-
come data were conducted by trained research staff
blinded to participant treatment assignment. Baseline
data included information on demographics, lifestyle
characteristics (smoking, alcohol and caffeine con-
sumption, physical activity), medical history, current
medication and supplement use, body mass index
(BMI, calculated as weight in kg/height in m2), and
duration of perceived memory problems. At the 3-
month follow-up visit, participants were asked to
record any changes in medication and/or supplement
use and in exercise routines or other lifestyle factors
using a form specifically designed for this purpose, as
well as to complete a study evaluation questionnaire
(see Measures of Feasibility/Acceptability). Out-
come assessments, detailed below, were performed at
baseline and 3 months. The data collection schedule
is illustrated in Supplementary Table 1.

Measures of feasibility/acceptability and
treatment expectancy

To evaluate expectation of benefit, participants
completed the 6-item Credibility/Expectancy Ques-
tionnaire (CEQ) [30] following their first intervention
training session. Retention and adherence were mon-
itored via phone calls throughout the study. All
participants completed daily logs recording their
home practice (active treatment groups) and engage-
ment in other brain health activities (EUC group)
(see Interventions, above); logs were collected at
the follow-up assessment visit. Adherence measures
included completion of practice/treatment logs and,
for active treatment groups, completion of homework
practice (total sessions and mean sessions/week);
data were also gathered on optional engagement in
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brain health/memory enhancement activities by EUC
participants. Retention was defined as completion
of the follow up assessment. To assess satisfaction
and related endpoints, all participants were asked to
complete a study evaluation questionnaire based on
that used in our previous trials [1, 2, 10, 31] and
including both structured and open-ended questions
regarding participant perceptions of and experiences
with the study and their respective programs; the
latter included perceived benefits and challenges of
their respective interventions, reasons for withdrawal
from the study, barriers to practice, assessment bur-
den, likelihood of continuing their practice, and other
study-related concerns. In addition, participants were
asked to report any adverse events to the study per-
sonnel and were queried regarding potential concerns
during the regular telephone check-ins and at the
follow-up assessment.

Outcome assessments
At baseline and 3 months, each participant com-

pleted a short battery of tests to assess cognitive
function, psychosocial status, and health-related of
life (QOL). Specific instruments are described below.

Cognition. We evaluated memory and cogni-
tive function using three well-established, validated
instruments, including measures of subjective mem-
ory function (Memory Functioning Questionnaire
(MFQ) [28]), executive function (Trail Making Test
Parts A and B (TMT) [29]), and psychomotor speed,
attention, and working memory (the 90 s Wechsler
Digit-Symbol Substitution Test (DSST) [30]). The
MFQ is a 64-item self-report questionnaire scored
using a 7-point Likert scale (higher scores indicate
better perceived memory functioning) and includ-
ing four subscales: General Frequency of Forgetting,
Seriousness of Forgetting, Retrospective Function-
ing, and Mnemonics Usage. MFQ scores have been
inversely related to brain amyloid burden in cogni-
tively normal older adults [35–37], and shown to
differentiate non-cognitively impaired adults from
those with SCD [31], suggesting that the MFQ may
offer a useful marker of preclinical cognitive decline.
While both parts of the TMT, considered a sensi-
tive measure of general cognitive functioning, are
designed to assess attention and information pro-
cessing speed, the TMT-B also measures additional
cognitive domains, including cognitive flexibility and
visual scanning [32–34], and has been linked to
verbal-numeric reasoning [32]. Scores reflect the
number of seconds required to complete each part,

with lower scores indicating better performance.
Finally, the 90 s DSST is a timed test in which par-
ticipants are asked to translate numbers into symbols
using a key provided; higher scores indicate better
performance [30].

Psychosocial outcomes and QOL were mea-
sured using widely used self-report instruments and
included: perceived stress (10 item Perceived Stress
Scale (PSS) [35, 36]), sleep quality (9-item Pittsburgh
Sleep Quality Index (PSQI) [37]), mood (65-item
Profile of Mood States (POMS) [38]), well-being (the
18-item Psychological Well-Being Scale (PWBS)
[39]), and health-related quality of life (36-item MOS
Short Form-36 (SF-36) [40]).

These instruments are well-established scales
shown to be sensitive to short term mind body and
other behavioral interventions, and validated in a
wide range of populations, including older adults with
memory loss [2, 38, 41–58].

Data analysis

All quantitative data analyses were performed
using IBM SPSS for Windows, Version 26. Dif-
ferences in baseline characteristics by intervention
group assignment and attrition status were evaluated
using chi square (for categorical variables), student
independent samples t tests (for continuous vari-
ables with a normal distribution), or Mann-Whitney
U tests (for ordinal or continuous variables with
evidence of skewing). Potential differences between
treatment groups in treatment expectancies, retention,
and adherence were assessed using chi-square (attri-
tion) and one-way ANOVA (adherence, treatment
expectancies). In preliminary analyses, within and
between group changes over time at 3 months were
assessed using Repeated Measures ANOVA; age and
sex, factors thought to be prognostic (e.g., [63]), were
included as covariates. The potential influence of
other factors that appeared to differ between groups
at baseline was also considered in ancillary analy-
ses. Variables with a non-normal distribution were
log-transformed for analysis, using the addition of
a constant in the case of zero or negative values. In
our intention-to-treat (ITT) analyses, we used multi-
ple imputation to replace any missing data [59, 60].
Effect sizes were calculated using Cohen’s d. Alpha
was set at 0.05 given the exploratory nature of this
study. As KK and ML groups demonstrated similar
changes overall in cognitive and psychosocial mea-
sures (Supplementary Table 2) and sample sizes were
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Fig. 1. Study flow diagram.

small, these groups were pooled for analysis of out-
comes for purposes of this study.

As indicated above, acceptability and feasibility
of the study and programs were evaluated by assess-
ing: recruitment and enrollment; treatment expec-
tancies; retention; adherence, defined as completion
of practice sessions (active treatment groups) and
daily logs during the 12-week active intervention
period; and participant responses on study evalua-
tion questionnaires. Optional engagement in brain
health activities (EUC group) was also quantified for
comparison with active treatment groups. Potential
differences between treatment groups were analyzed
using chi-square (attrition), one-way ANOVA (adher-
ence, treatment expectancies), and Mann Whitney U
tests (exit questionnaire items using ordinal scales).
To assess the potential relationship of treatment
expectancy scores to change over time in memory and

cognitive functioning, mood, stress, well-being and
QOL, age- and sex-adjusted correlations were per-
formed using Pearson product-moment correlation.
Responses to open-ended questions on the exit ques-
tionnaires were transcribed, coded, and categorized
into themes for descriptive analysis using word/topic
repetition [61].

RESULTS

Seventy-four individuals contacted research per-
sonnel for information regarding the study over the
course of 15 months; of these, 22 did not meet eli-
gibility criteria, 8 declined participation, and 4 were
scheduled for initial visits but were unable to attend.
A total of 40 eligible adults with SCD were enrolled
in the study (Fig. 1).
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Table 2
Participant baseline characteristics: Pilot feasiblity RCT of a 12-week active treatment (Kirtan Kriya meditation or music listening) program

versus an enhanced usual care program (EUC) in older adults with subjective cognitive decline

Overall Active EUC p
(N = 40) Treatment (N = 20)

(N = 20)

N % N % N %

Demographic characteristics
Age (range 50–84 years)

Mean ± SE 64.15 ± 1.40 66.85 ± 2.14 61.45 ± 1.38 0.05
Female Gender 29 72.5% 11 55.0% 18 90.0% 0.03
Race/Ethnicity: Non-Hispanic White 35 87.5% 2 10.0% 3 15.0% 0.59
Education 0.75

12 years (High school) or less 7 17.5% 4 20.0% 3 15.0%
13–15 years (some college) 11 27.5% 6 30.0% 5 25.0%
16 + years (college) 22 55.0% 10 50.0% 12 60.0%
Mean ± SE 15.30 (0.36) 15.45 (0.56) 15.15 (0.47) 0.68

Employment status 1.00
Employed full or part time 22 55.0% 11 55.0% 11 55.0%
Retired/Homemaker/Other 18 45.0% 9 45.0% 9 45.0%

Marital status 0.75
Married/co-habiting 23 57.5% 12 60.0% 11 55.0%
Divorced/widowed/separated/single 17 42.5% 8 40.0% 9 45.0%

Lifestyle and health-related factors
Smoking status: Ever smoked 12 30.0% 4 20.0% 8 40.0% 0.17
Caffeinated beverage consumption

Mean oz consumed/day ± SE 23.32 ± 3.57 26.53 ± 5.86 20.272 ± 4.20 0.39
Physical activity 1.00

None 12 30.0% 6 30.0% 6 30.0%
Mean minutes/week 7 ± SE 147.88 ± 23.33 136.75 ± 28.02 159.00 ± 37.89 0.64

Body mass index (BMI)
Obese (BMI ≥ 30) 10 25.0% 4 20.0% 6 30.0% 0.47
Mean ± SE 27.44 ± 6.33 25.83 ± 0.99 29.05 ± 1.69 0.12

History of diagnosed:
Diabetes 9 22.5% 6 30.0% 3 15.0% 0.26
Hypertension 18 45.0% 11 55.0% 7 25.0% 0.21
High cholesterol 12 30.0% 7 35.0% 5 25.0% 0.49
Depression 7 17.5% 5 25.0% 2 10.0% 0.21
Anxiety 7 17.5% 4 20.0% 3 15.0% 0.68

Number of cardiometabolic AD risk factors∗
Mean ± SE 1.78 ± 0.25 2.05 ± 0.40 1.50 ± 0.31 0.16

Total number of major health-related risk 2.25 ± 0.31 2.50 ± 0.46 1.75 ± 0.37 0.21
factors for AD∗∗: Mean ± SE

Number of medications (regular use)t- 0.31
None 8 20.0% 4 20.0% 4 20.0%
One-two 22 55.0% 10 50.0% 12 60.0%
Three or more 10 25.0% 6 30.0% 4 20.0%

Years Experiencing Memory Problems (mean ± SE) 3.19 (0.33) 3.33 (0.66) 3.09 (0.35) 0.73
∗Including diabetes, hypertension, high cholesterol, obesity (BMI ≥ 30), cardiovascular disease. ∗∗ Also including history of depression or
anxiety disorder, current smoking, and lack of physical activity.

Baseline characteristics are given in Table 2. The
majority of participants were non-Hispanic white
(87.5%) and female (72.5%), with an average age of
64.2 ± 1.4 (range 50–84) years. Most were employed
at least part-time (55%), married or living with a
partner (57.5%), and had received post-high school
education (82.5%). Participants reported experienc-
ing memory problems for a median of 3 years prior to
enrollment. Eighty percent of participants reported at
least one metabolic/vascular risk factors for AD, with

53% indicating two or more chronic conditions linked
to ADRD risk. Common among these were dys-
lipidemia (58%), hypertension (45%), and diabetes
(22.5%). In addition, 23% of participants indicated a
history of diagnosed depression or anxiety disorder,
and 30% reported no engagement in physical activity.
Relative to EUC participants, those assigned to the
active treatment arms were significantly older, with a
greater proportion of women (p’s ≤ 0.05), but did not
differ in other baseline characteristics (Table 2).
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Table 3
Mean participant baseline scores on memory and cognitive function tests∗, and on sleep, stress, mood,

well-being, and quality of life questionnaires, stratified by group (Active treatment (Kirtan Kriya meditation or
music listening) versus enhanced usual care (EUC))∗∗

Total Active treatment EUC p
Mean (SE) Mean (SE) Mean (SE)

Cognitive Function
Memory Functioning Questionnaire

Total 253.61 (8.38) 244.32 (12.40) 259.93 (11.29) 0.37
Frequency of Forgetfulness 148.25 (4.88) 144.69 (7.52) 150.62 (6.69) 0.56
Seriousness of Forgetting 72.28 (3.32) 69.71 (4.99) 73.99 (4.49) 0.56
Retrospective Memory Functioning 12.93 (0.61) 12.33 (0.81) 13.33 (0.87) 0.53
Mnemonic Use 20.17 (1.26) 17.58 (1.87) 21.89 (0.81) 0.09

Digit Symbol Substitution Test 48.24 (1.90) 47.75 (2.61) 48.59 (2.74) 0.95
Trail-making Test (TMT), in seconds

TMT-A 27.87 (1.74) 27.75 (3.15) 27.94 (2.09) 0.96
TMT-B 57.20 (4.01) 57.58 (6.78) 56.94 ± 5.08 0.94

Perceived Stress and Sleep Quality
Perceived Stress Scale 13.03 (1.13) 12.67 (1.45) 13.28 (1.57) 0.80
Pittsburgh Sleep Quality Index, Total 8.07 (0.49) 7.92 (2.61) 8.17 (0.65) 0.80

Mood and Well-being
Profile of Mood States (Total) 22.77 (5.41) 22.43 (6.28) 23.02 (8.26) 0.96
Psychological Well-being Scale 81.39 (1.73) 83.58 (2.33) 79.06(2.33) 0.27

Health related Quality of Life (SF-36)
Mental Health Composite Score 71.74 (3.11) 74.70(4.92) 70.41 (4.15) 0.36
Physical Health Composite Score 69.20 (4.46) 74.58 (5.12) 66.80 (6.34) 0.29

∗Higher scores indicate poorer outcomes for the TMT, Perceived Stress Scale, Profile of Mood States, and Pitts-
burgh Sleep Quality Index. Lower scores indicate poorer outcomes for the Memory Functioning Questionnaire,
Digit Symbol Substitution Test, Psychological Well-being Scale, and SF-36. ∗∗In participants completing study
(N = 32).

Likewise, baseline measures of overall subjec-
tive memory function, cognitive performance, mood,
stress, sleep, and well-being did not differ between
the active treatment and EUC groups either in those
completing the study (Table 3) or in the full sample
(p’s ≥ 0.3).

Retention, adherence/engagement, and treatment
expectations

Each participant received the intervention as
allocated. Eighty percent of participants (N = 32)
completed the 12-week intervention and follow-up
assessment, with retention significantly higher in
the EUC group than the active treatment groups
(19/20 versus 13/20, p = 0.04). Reasons for dropout
included: family emergency/personal illness (n = 3),
conflict with religious beliefs (N = 2), other con-
flicts (withdrew week 1, N = 2), and unknown/lost to
follow-up (n = 1). Those who dropped out were sim-
ilar to completers in demographics, lifestyle factors,
BMI, and health history (p’s ≥ 0.3). Of those remain-
ing in the study, 27 (84.4%) submitted completed
daily logs, including 12 active treatment partici-
pants and 15 EUC participants; completion rates
did not differ significantly between groups (92%

active treatment versus 79% EUC, p = 0.3). Engage-
ment was high in the both the active intervention
and EUC groups, with participants assigned to the
active treatment programs completing an average of
6.0 ± 0.4 practice sessions/week, and EUC partici-
pants, a mean of 7.5 (0.6) brain health activities/week.
Of the 15 EUC participants submitting daily logs, all
reported regular engagement in brain health activities
recommended in their readings, often in combina-
tion. Among the most commonly reported activities
were physical exercise (86.7%), including walking
(40%), dancing (26.7%), and other forms of physi-
cal activity (73.3%); brain-training activities (80%),
including puzzles, card games (60%), and memory
exercises (33.3%); adoption of a new reading pro-
gram (60%); and participating in social and volunteer
activities (73.3%). Some participants also reported
joining singing groups (N = 4) and learning new
yoga or other meditative practices (N = 3), as well
as making healthy dietary or other lifestyle changes
(46.7%).

As detailed in Table 4, there were no significant
differences between the two groups in any domain
of treatment expectancy (all p’s ≥ 0.45). Moreover,
treatment expectancy scores were not significantly
correlated with change over time in measures of
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Table 4
Treatment expectancies following first training session: Pilot feasibility RCT of a 12-week active treatment (Kirtan Kriya meditation or

music listening) program versus Enhanced usual care in 40 adults with subjective cognitive decline

Active Enhanced p
treatment Usual Care
(N = 20) (N = 20)

Mean (SE) Mean (SE)

Treatment Expectancies (Credibility/Expectancy Questionnaire)
Thoughts about relaxation practices∗
1 At this point, how logical does the course offered to you seem? 6.80 (0.47) 7.25 (0.34) 0.45
2 At this point how successfully do you think this course will be in raising the quality of your

functioning?
5.85 (0.47) 5.73 (0.51) 0.86

3 How confident would you be in recommending this course to a friend who experiences similar
problems?

6.95 (0.56) 6.95 (0.39) 1.00

4 By the end of the course, how much improvement in your functioning do you think will occur
(in percent)?

48.75 (5.69) 43.50 (6.78) 0.56

Feelings about relaxation practices∗
1 At this point, how much do you really feel that the course will help you to improve your

functioning?
5.58 (0.61) 5.40 (0.55) 0.83

2 By the end of the course, how much improvement in your functioning do you feel will occur? 50.25 (7.77) 42.50 (7.77) 0.49

Table 5
Participant perceptions regarding the study and their assigned interventions (Study evaluation questionnaire): Pilot feasibility RCT of a 12-
week active treatment (Kirtan Kriya meditation or music listening) versus an enhanced usual care (EUC) program in adults with subjective

cognitive decline

Total Active Enhanced
(N = 30) treatment Usual Care

(N = 12) (n = 18)

N % N % N %

Participant Perceptions Regarding Intervention/Study
Positive perceptions
Enjoyed the meditative experience 7 23.3% 5 41.7% 2 11.1%
Relaxing, tranquil, peaceful 12 40.0% 10 83.3% 2 11.1%
Taking on new lifestyle/practices, finding relaxation and enjoyment in new activities 13 43.3% 4 33.3% 9 50.0%
Experienced benefits 10 33.3% 6 50.0% 4 22.2%
Increased focus, energy (all domains) 8 26.7% 5 41.7% 3 16.7%
Improved memory 6 20.0% 4 33.3% 2 11.1%
Improved sleep 5 16.7% 3 25.0% 2 11.1%
Improved awareness re healthy aging/brain health, access to useful information 5 16.7% 0 0.0% 5 27.8%
Finding, trying new strategies to improve brain health 7 23.3% 0 0.0% 7 38.9%
Enjoyed unstructured/flexible nature of practice 3 10.0% 0 0.0% 3 16.7%
Able to do at home 4 13.3% 2 16.7% 2 11.1%
Liked being in study; friendly informative staff 10 33.3% 4 33.3% 6 33.3%

Concerns/Perceived Barriers to Practice
Conflict with religious beliefs/practice (KK) 3 10.0% 3 25.0% 0 0.0%
Illness/Injury 3 10.0% 3 25.0% 0 0.0%
Travel (expected and unexpected) 6 20.0% 4 33.3% 2 11.1%
Finding Time/too busy/too tired 9 30.0% 6 50.0% 3 16.7%
Delivery issues (equipment; mode; certain tracks) 3 10.0% 3 25.0% 0 0.0%
Worry about mastery, concentration/focus 3 10.0% 3 25.0% 0 0.0%
Desire additional staff check-in, instructions 2 6.7% 1 8.3% 1 5.6%
Desire more structure/specific expectations 5 16.7% 0 0.0% 5 27.8%
Worry not doing enough 3 10.0% 0 0.0% 3 16.7%
Paperwork/logs 2 6.7% 0 0.0% 2 11.1%
Uncertainty re benefits 2 6.7% 0 0.0% 2 11.1%

cognitive functioning, stress, mood, sleep, or QOL-
physical health (p’s ≥ 0.1), although 2 of 6 items were
related to changes in QOL-mental health (p’s < 0.05).
No adverse events were observed or reported.

Satisfaction/acceptability

As indicated in Table 5, participant responses sug-
gested high satisfaction with the study and study
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programs overall. Of those submitting study eval-
uation questionnaires (N = 12 active treatment, 18
EUC), most participants (93%) reported multiple
positive comments in response to open-ended ques-
tions regarding their respective programs. These
included appreciating the meditative experience
(N = 7) and the opportunity to engage in new prac-
tices/activities (N = 13), finding the practice relaxing
and peaceful (N = 12), and citing specific benefits
(N = 10) such as improved memory, energy, and
sleep. Several also indicated appreciation for the
staff and the opportunity to participate in the study
(N = 10). Notably, some EUC participants reported
enjoying the flexible, unstructured nature of the
practice (N = 3), gaining new awareness regarding
healthy aging/brain health (N = 5), and discovering
new strategies to improve brain health (N = 7).

With respect to assessment burden and interest in
continuing the intervention, 85% of those responding
indicated the assessment duration was fine (versus too
long or a bit too long); 87.5% (82% active treatment,
92% EUC) indicated they were likely or very likely
to continue their respective programs. Responses
were similar across groups (p’s > 0.6). In response
to queries regarding barriers to practice/least favored
aspects of the study/program, the most commonly
cited were finding the time and/or energy to engage
(N = 9) and travel or illness/injury (N = 6) (Table 5).
A few active treatment participants also cited issues
with intervention delivery (N = 3) and concern about
practice mastery (N = 3). In addition, three KK par-
ticipants reported conflict with religious beliefs as a
key barrier, with all citing concerns with the mantra,
indicating that they initially heard the mantra as
‘Satan’; these concerns were echoed by the two par-
ticipants who withdrew for religious reasons. Three
participants in the ML program stated that, although
they liked most selections offered, inclusion of a
broader range of instrumental music options would be
appreciated. Several EUC participants mentioned as
issues a desire for more structure and specific instruc-
tions/expectations (N = 5) and concern that they were
not doing enough (N = 3).

Change over time in cognitive function,
psychological status, sleep, and QOL

As illustrated in Table 6, both the active treatment
and EUC groups showed significant improvements
over time in overall subjective memory function-
ing and mood (p’s < 0.05). Participants assigned
to active treatment also demonstrated marked and

significant gains in multiple individual domains
of memory function and mood (p’s < 0.03), and
marginally significant improvements in cognitive
performance (DSST and TMT-B) and QOL (physi-
cal health component) (p’s ≤ 0.095), with effect sizes
ranging from moderate (0.4-0.5) to large (0.8–1.1).
Relative to the EUC group, those assigned to active
treatment showed significantly greater gains in sub-
jective memory function, both overall and in specific
domains (Frequency and Seriousness of Forget-
fulness) (p’s < 0.025) and in certain domains of
mood (Anger/Hostility and Fatigue) (p’s < 0.05) as
well as a tendency toward greater improvements in
the TMT-B (p = 0.09), perceived stress (p < 0.08),
overall mood (p = 0.06), and QOL-physical health
(p = 0.065). While non-significant, relative improve-
ments in the active treatment versus EUC group in
virtually all other measures were in the expected
direction (Table 6; also see Supplementary Table 2).

ITT analyses using multiple imputation yielded
similar results. Excluding from the analysis those
who changed medications did not appreciably alter
the findings, nor did adjustment for baseline depres-
sion. Moreover, although the distribution of some
factors (including smoking status, BMI, diabetes,
hypertension, diabetes, and depression) appeared to
differ, albeit non-significantly, between groups, these
factors were unrelated to baseline outcome scores or
to change in outcomes.

DISCUSSION

Findings of this pilot feasibility trial support the
feasibility and acceptability of incorporating a EUC
arm in RCTs of meditation and ML for older adults
with SCD and suggest these practices may be bene-
ficial for improving certain outcomes in older adults
with SCD. Retention in the EUC group was high,
and engagement in recommended brain health activ-
ities was surprisingly robust given that participation
in these activities was neither required nor encour-
aged. Treatment expectancies were similar to those
of the active intervention groups, and responses on
the study evaluation questionnaire suggested high sat-
isfaction with the EUC program overall. Moreover,
despite limited power and the very active engagement
of the EUC group in this study, participants assigned
to active treatment demonstrated significantly greater
improvement in multiple domains of subjective mem-
ory function, and non-significant improvements in
executive function, perceived stress, mood, and QOL
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Table 6
Change over time in subjective memory and cognitive function, psychological status, sleep, and quality of life in older adults with subjective
cognitive decline randomized to a 12-week active treatment (Kirtan Kriya meditation or music listening) program versus an enhanced usual

care program (EUC)).

Change from Change from
baseline to 3 months baseline to 3 months
(Active treatment) (EUC)

Outcome Measures Mean (SE) p ES Mean (SE) p ES pt-

Perceived Memory Function
Memory Functioning Questionnaire

Total 49.96 (14.90) 0.007 1.0 20.11 (8.78) 0.03 0.5 0.018
Frequency of Forgetfulness 21.09 (8.35) 0.028 0.8 8.87 (3.88) 0.035 0.5 0.025
Seriousness of Forgetting 22.23 (6.01) 0.004 1.1 6.64 (4.38) 0.15 0.4 0.01
Retrospective Memory Functioning 4.00 (1.46) 0.019 0.8 2.05 (1.14) 0.09 0.4 0.16

Executive Function, Information Processing/
Psychomotor Speed, Attention, Working Memory

Digit Symbol Substitution Test 3.42 (2.16) 0.095 0.4 2.27 (1.33) 0.11 0.4 0.45
Trail-making Test (TMT)

TMT-A –3.08 (3.00) 0.32 0.4 –1.00 (1.55) 0.53 0.15 0.14
TMT-B –9.92 (6.89) 0.09 0.4 3.95 (6.02) 0.52 –0.15 0.08

Stress, mood, well-being, and sleep quality
Perceived Stress Scale –3.3 (1.62) 0.11 0.6 0.05 (1.25) 0.97 0.0 0.08
Profile of Mood States
Total score –21.51 (7.26) 0.01 0.9 –11.74 (5.52) 0.05 0.4 0.06
Psychological Well-being Scale 3.83 (2.25) 0.23 0.4 –1.47 (1.53) 0.35 0.2 0.15
Pittsburgh Sleep Quality Index
Total score –1.10 (0.94) 0.27 0.4 –0.14 (0.50) 0.75 0.1 0.35

Health related Quality of Life (SF-36)
Mental Health Component 6.97 (4.57) 0.15 0.5 2.10 (3.67) 0.58 0.1 0.19
Physical Health Component 6.07 (3.34) 0.09 0.6 –0.71 (2.20) 0.75 0.1 0.065

NOTE: Reductions in scores indicate improvement for the TMT, Perceived Stress Scale, Profile of Mood States, and Pittsburgh Sleep Quality
Index; increases in scores indicate improvement for the Memory Functioning Questionnaire, Digit Symbol Substitution Test, Pscyhological
Well-bieng Scale, and SF-36. t-Between group difference, 3 months (adjusted for age, sex). SE, standard error

(physical health component). Pre-post effect sizes for
the active treatment group were primarily in the mod-
erate to large range. These findings offer additional,
albeit preliminary evidence that the gains observed in
this and prior trials do not simply reflect time trends
or practice effects. Observed improvements were not
related to baseline treatment expectancies, suggest-
ing that expectations of benefit did not appreciably
influence outcomes in this study.

We demonstrated in our previous 6-month RCT
of 60 elders with SCD that both KK and ML were
acceptable and feasible, with participants assigned to
both groups showing high retention, excellent adher-
ence, and high satisfaction with both programs [10].
It remains unclear why retention in the KK and ML
groups was lower in this smaller pilot study, despite
the shorter duration (3 months versus 6 months).
However, participant feedback suggests that 1) offer-
ing a variety of delivery options for both programs,
including MP3 files, may enhance retention, facilitate
practice, and increase satisfaction; 2) more frequent
check-ins may be required for some participants; and
3) the KK program may require modification in order

to be acceptable to participants with certain religious
beliefs. While determinants of meditation practice
in older adults remain incompletely understood [62],
conflict with religious beliefs has been cited as a bar-
rier to yoga and meditation practice in prior studies
(e.g., [62–64], and is an issue that warrants consid-
eration in designing and implementing trials of these
mind-body therapies. In the current study, five partici-
pants assigned to the KK group specifically expressed
concern regarding the Sa-Ta-Na-Ma mantra (versus
no participants in our prior studies), a concern that
led two participants to eventually withdraw from
the study. All 5 recommended having more mantra
options, a strategy which we employed successfully
in prior studies of mantra meditation for osteoarthri-
tis in older adults [65, 66] and which could be helpful
in future studies.

In addition, some participants in the ML program
indicated that, while they enjoyed the instrumental
pieces offered, including a larger variety of classical
music selections would be helpful. With respect to
the EUC program, retention and engagement were
surprisingly high, perhaps reflecting in part the strong
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motivation of those with SCD to identify strategies for
improving their cognitive function. In future studies,
the EUC program could also incorporate interactive
internet tools for self-guided brain-health activities,
as has been proposed in recent recommendations for
SCD clinical management [67].

The significant gains in subjective memory func-
tion, along with the apparent improvements in mea-
sures of cognitive function, psychosocial status, and
HrQOL observed with active treatment in this pilot
RCT are consistent overall with those reported in our
prior studies of adults with early memory loss [1, 2,
46]. To date, published controlled trials regarding the
effects of meditation or ML on cognitive function tar-
geting older adults with SCD have been limited, and
those in other populations with or at risk for cogni-
tive impairment remain relatively few [5–7, 68–71].
Nonetheless, our findings are broadly consistent with
those of: a recent RCT of meditation in Chinese elders
with sleep impairment [72]; pilot controlled trials
of KK meditation versus ML in depressed dementia
caregivers [73], adults with memory loss [74], and
breast cancer survivors [75]; RCTs of KK meditation
and yoga in MCI patients [76] and of mindfulness-
based stress reduction in adults with stress disorders
and cognitive concerns [77]; an RCT of mindfulness
for patients with AD[78], and an early pilot RCT
of Transcendental meditation in both cognitively
impaired and unimpaired elderly [79]. Likewise, our
findings are in overall agreement with those of RCTs
investigating the cognitive effects of mindful or pas-
sive music listening in stroke patients [80–82] and
three RCTs of interventions incorporating music-
listening in Finnish and Taiwanese dementia patients
[83, 84] and Spanish nursing home residents with
cognitive impairment [85].

In contrast, other controlled trials of mindful-
ness meditation in generally healthy elders [86–88],
stressed older adults [89], elders with MCI [90–92],
dementia caregivers [93] and nursing home residents
[94], showed little or no improvement in cogni-
tive measures, nor did trials of therapist-delivered
music programs in Italian elders with memory
loss [95] and psychiatric in-patients with cognitive
impairment [96] or of passive music listening in Tai-
wanese AD patients [97]. Cognitive gains observed
with simple KK and ML in this study are com-
parable to those reported with tai chi [98–100],
conventional exercise [99, 101], cognitive train-
ing [102, 103], and multicomponent interventions
[104–106] in older adults with and without cognitive
impairment.

Similarly, published RCTs regarding the potential
benefits of meditation or music listening for improv-
ing psychosocial outcomes in older adults at risk
for dementia are few, and those in elders with pre-
clinical memory loss remain sparse [5–7, 107]. To
our knowledge, apart from our recent trial, only one
published RCT has assessed the effects of either
intervention on psychosocial outcomes in elders with
SCD [77]. While results of trials in at risk elders
have been mixed, some have yielded findings broadly
consistent with the results of our current RCT. For
example, in recent RCTs of mindfulness meditation-
based interventions (MBI) in stressed older adults
[89] and elders with a depressive or anxiety disorder
accompanied by subjective cognitive concerns [77],
those completing a 5- [89] to 12-week [77] MBI pro-
gram showed significant improvement in measures of
mood [77, 89] and QOL [89] relative to those assigned
to a waitlist [89] or health education program [77].
In two pilot RCTs of depressed dementia caregivers
[73] and elders with MCI [76], those assigned to an
8- [73] to 12-week [76] KK-based program demon-
strated reductions in depressive symptoms [73, 76],
as well as increases in resilience [76] and QOL [73] at
follow-up. While controlled trials regarding the effect
of ML on psychosocial outcomes in older adults at
risk for dementia are few, RCTs of Turkish [8] and
British [9] long term care residents and Finnish post-
stroke patients [81] showed significant reductions in
symptoms of depression [8, 9, 81], anxiety [9], and
confusion [81] following a 3- [9] to 8-week [8, 81]
ML program.

In contrast, other RCTs of meditation or ML in
elders at risk for dementia have shown little or
no effect on psychosocial outcomes. For example,
RCTs of 8-week [108] to 9-month [91] MBIs in
adults with MCI, and of a 6-month mindful ML
program in post-stroke patients [80] did not find
significant improvement in stress [108] depression
[91] or anxiety [91, 108]. Similarly, prior RCTs of
physical activity [109, 110], group psychoeducation
[111], or cognitive interventions [106, 111] for older
adults with SCD [106, 110, 111] or MCI [109] have
indicated little or only modest improvements in psy-
chosocial status.

In addition, our findings of modest or no improve-
ment in the EUC group despite their active engage-
ment in brain health activities are in agreement with
a number of prior trials. For example, several tri-
als of both meditation and other non-pharmacologic
interventions, including RCTs in adults at risk for
cognitive decline, noted little change in cognition
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in those randomized to a comparator group. For
example, prior RCTs of tai chi [112], conventional
exercise [113–115], and meditation-based programs
[73, 86, 87] in older, community-dwelling adults [86,
87, 116], retirement home residents [115], depressed
caregivers [73], and elders with or at risk for memory
loss [112, 114] showed little or no change over time
in the TMT among participants in the control group,
with some noting worsening over time in this measure
[87, 112, 114, 116] in accordance with our findings.
Likewise, in general agreement with the results of our
study, numerous RCTs of meditation, ML, and other
non-pharmacological interventions in adults at risk
for cognitive impairment have shown psychological
status and quality of life to remain unchanged or dete-
riorate over time in those assigned to a usual care or
other comparator conditions [105, 110, 117–123].

Strengths and limitations

Strengths of this investigation include the rigorous
study design, feasibility assessment using multi-
ple measures and a mixed methods approach, and
evaluation of both subjective and objective cogni-
tive performance as well as psychosocial status and
QOL. Participants were recruited from the commu-
nity, potentially strengthening the generalizability
and applicability of our findings. Additional strengths
include the excellent retention rates in the EUC
group and overall high adherence and engagement
in participants completing the study. While partic-
ipants expressed high satisfaction with the EUC
comparator program and actively engaged in brain
health practices recommended in the materials pro-
vided, collection of data on treatment expectancy also
allowed adjustment for potential residual placebo
effects. Both the active treatment and EUC groups
received similar duration trainings, completed daily
logs, were contacted regularly by study staff, and
showed comparable engagement in recommended
practices, helping to reduce potential bias related to
staff attention, differential home practice, or other
factors. Notably, the EUC intervention implemented
in this study is consistent with the recent clinical rec-
ommendations for SCD management stipulating that
individuals with SCD receive information on strate-
gies to support brain health [69].

To help capture those at risk for cognitive decline,
we ascertained presence of SCD using a question-
naire that incorporated criteria based on prior expert
reviews and longitudinal studies, including several
of the proposed criteria for ‘SCD-plus’ [14, 16]; the

latter included worries regarding one’s memory prob-
lems, a factor shown to strengthen the link of SCD
to incident MCI and AD [17, 19–23] and, along
with SCD onset within the last 5 years, to be associ-
ated with elevated brain amyloid-� [25]. In addition,
mean participant MFQ scores at baseline were com-
parable to those of elders with MCI [124, 125], and
considerably lower than average scores reported in
samples of older, similar aged community-dwelling
adults [28] and cognitively normal elders [125–128],
including those averaging substantially older than our
participants [126–128] and those with elevated brain
amyloid [128].

This pilot trial has a number of important lim-
itations as well. Designed primarily to assess the
feasibility of incorporating an EUC into a trial of
KK and ML for SCD, sample sizes were small,
reducing our ability to detect between group dif-
ferences in outcomes and precluding meaningful
assessment of potential differential effects of the
active treatment arms. As discussed above, attrition
in the active treatment groups was relatively high;
while some reasons for withdrawal were unavoid-
able (e.g., illness and family emergencies), others,
notably including conflict with religious beliefs, war-
rant careful consideration in future trials. Our study
population comprised relatively well-educated, moti-
vated volunteers with SCD, potentially restricting
generalizability to other populations with preclin-
ical memory loss. While we assessed subjective
memory and cognitive performance, we did not per-
form diagnostic evaluations of cognitive status in
our participants; it is thus possible that our study
sample included some individuals with undiagnosed
MCI. Moreover, while we assessed multiple cogni-
tive domains, including working memory, we did not
specifically include a measure of episodic memory.
Although the DSST has been shown to be a significant
mediator and a strong predictor of age-related vari-
ance in episodic memory, accounting for over 98% of
the variance in this factor [129], direct measurement
of this domain is important and will be incorporated
in our planned larger RCT.

In addition, we did not include participant assess-
ment of instructor enthusiasm and confidence in
the intervention, factors that could potentially influ-
ence outcomes. However, we did administer a well-
established instrument for assessing early partici-
pant perceptions of treatment credibility and likely
effectiveness, which have been shown to influence
outcomes in a number of studies (e.g., [130–133]).
Moreover, if perceived differences in instructor
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enthusiasm and confidence influenced participant
perceptions of the interventions, we would expect
treatment expectations to vary accordingly; in con-
trast, expectancies were similar across groups. While
we measured a range of mood domains using the
POMS, we did not include an instrument specifically
designed to assess depression, a limitation that we
plan to address in future studies. However, scores on
the POMS depression scale have been shown to corre-
late strongly with other depression scales, including
the Beck’s Depression Inventory [134] and Geriatric
Depression Scale, and to offer a potentially useful
alternative to this instrument for detecting depression
and measuring depressive symptomology in certain
populations [135, 136], including older, community-
dwelling adults [136].

While possible practice effects may have accoun-
ted for some of the improvements witnessed, the
incorporation of an EUC comparator coupled with
the relatively long interval between assessments ren-
ders this possibility less likely. In addition, blinded
treatment administration was not possible in this
study, potentially biasing expectations of participants
and raising the possibility of placebo effects. How-
ever, given our inclusion of an EUC group, the
active engagement of EUC participants, the similar-
ity of treatment expectancy scores in the active and
EUC groups, and, importantly, the lack of associa-
tion between these scores and overall change in the
outcomes measured, expectations of treatment and
associated placebo effects are unlikely to explain our
findings.

We did not exclude participants on narcotic anal-
gesics. However, in the current study, only two
participants reported use of narcotic analgesics (one
EUC, one ML), and neither exclusion of these partic-
ipants from the analysis nor adjustment for analgesic
use appreciably altered findings. Moreover, evidence
regarding the effects of narcotic analgesics on cogni-
tion has been inconsistent to date. For example, in a
recent systematic review of 10 studies regarding the
effects of opioid use in older adults with cancer and
chronic non-cancer pain, 6 studies showed no effect
of opioid use on cognitive domains; the remaining 4
studies, all with higher mean opioid doses) showed
mixed effects (both improvements and declines in
cognitive performance) with opioid use [137].

Finally, those who reported a history of depression
or anxiety or who indicated taking medication for
these conditions were not excluded from the study,
which could potentially contribute to the perceived
declines in memory function in some participants.

However, in this study, history of these disorders
was not related to baseline cognitive scores, and we
found no evidence for variation in feasibility out-
comes by depression status, or for a confounding
effect of current antidepressant medication use or
history of depression or anxiety, suggesting these fac-
tors did not influence our findings. SCD has been
linked to chronic psychological distress [138–140]
and to increased depressive [141–145] and anxi-
ety symptoms [142, 144, 145], a relationship that
is likely bidirectional [1]. For example, perceived
decline in memory and cognitive functioning can lead
to increased anxiety, distress, and fear [146–148],
in turn, further accelerating cognitive decline [148]
and psychological distress. Moreover, in a recent
large, longitudinal study of cognitively normal older
adults, co-occurring depression was shown to signif-
icantly amplify the risk for incident MCI and ADRD
associated with SCD (adjusted HRs for SCD with
depression, SCD alone, depression alone, and versus
no SCD or depression = 2.8, 2.0, and 1.4) [149]. These
findings argue that adults with SCD and co-occurring
depression or anxiety represent an at-risk group that
should not be excluded from clinical trials of inter-
ventions designed to improve cognitive function in
those with preclinical memory loss [1].

CONCLUSIONS

Findings of this pilot feasibility trial suggest that
incorporating an EUC control arm is both feasible and
acceptable in trials of meditation or ML for elders
with SCD. While small sample sizes limit conclu-
sions, results of this study also suggest that these
practices may be more effective in improving cer-
tain cognitive and psychosocial outcomes than active
engagement in a EUC comparator program. Clearly,
additional larger RCTs with longer term follow-up
are needed to confirm and extend the findings of this
and our previous trials, and to investigate potential
underlying mechanisms.

ACKNOWLEDGMENTS

This work was supported by the Alzheimer’s
Research and Prevention Foundation (ARPF). We
also wish to thank Gina Paisley and Caterina DeFazio
for their assistance with data collection. The contents
are solely the responsibility of the authors and do not
represent the official views of the ARPF.



K.E. Innes et al. / Meditation and Music Listening Versus Usual Care for SCD 201

CONFLICT OF INTEREST

KE Innes, C. Montgomery, TK Selfe, M Flick, and
S Wen have no conflicts of interest to declare; DS
Khalsa is the Medical Director for the Alzheimer’s
Research and Prevention Foundation.

SUPPLEMENTARY MATERIAL

The supplementary material is available in the
electronic version of this article: https://dx.doi.org/
10.3233/ADR-200249.

REFERENCES

[1] Innes K, Selfe T, Khalsa D, Kandati SA (2016) Effects
of meditation versus music listening on perceived stress,
mood, sleep and quality of life in adults with early memory
loss: A pilot randomized controlled trial. J Alzheimers Dis
52, 1277-1298.

[2] Innes K, Selfe T, Khalsa D, Kandati S (2017) Meditation
and music improve cognition in adults with subjective cog-
nitive decline. A preliminary randomized controlled trial.
J Alzheimers Dis 56, 899-916.

[3] Si T, Xing G, Han Y (2020) Subjective cognitive decline
and related cognitive deficits. Front Neurol 11, 247.

[4] Chan JS, Deng K, Wu J, Yan JH (2019) Effects of medi-
tation and mind–body exercises on older adults’ cognitive
performance: A meta-analysis. Gerontologist 59, e782-
e790.

[5] Klimecki O, Marchant NL, Lutz A, Poisnel G, Chetelat
G, Collette F (2019) The impact of meditation on healthy
ageing–the current state of knowledge and a roadmap to
future directions. Curr Opin Psychol 28, 223-228.

[6] Vasudev A, Torres-Platas SG, Kerfoot K, Potes A, Therri-
ault J, Gifuni A, Segal M, Looper KJ, Nair V, Lavretsky H,
Rej S (2019) Mind-body interventions in late-life mental
illnesses and cognitive disorders: A narrative review. Am
J Geriatr Psychiatry 27, 536-547.

[7] Sarkamo T (2018) Cognitive, emotional, and neural bene-
fits of musical leisure activities in aging and neurological
rehabilitation: A critical review. Ann Phys Rehabil Med
61, 414-418.

[8] Gok Ugur H, Yaman Aktas Y, Orak OS, Saglambilen O,
Aydin Avci I (2017) The effect of music therapy on depres-
sion and physiological parameters in elderly people living
in a Turkish nursing home: A randomized-controlled trial.
Aging Ment Health 21, 1280-1286.

[9] Costa F, Ockelford A, Hargreaves DJ (2018) The effect
of regular listening to preferred music on pain, depression
and anxiety in older care home residents. Psychol Music
46, 174-191.

[10] Innes K, Selfe T, Khalsa D, Kandati SA (2016) A random-
ized controlled trial of two simple mind-body programs,
Kirtan Kriya meditation and music listening, for adults
with subjective cognitive decline: Feasibility and accept-
ability. Compl Ther Med 26, 98-107.

[11] Innes KE, Selfe TK, Brundage K, Montgomery C, Wen
S, Kandati S, Bowles H, Khalsa DS, Huysmans Z
(2018) Effects of meditation and music-listening on blood
biomarkers of cellular aging and Alzheimer’s disease in

adults with subjective cognitive decline: An exploratory
randomized clinical trial. J Alzheimers Dis 66, 947-970.

[12] Abdulrab K, Heun R (2008) Subjective memory impair-
ment. A review of its definitions indicates the need for a
comprehensive set of standardised and validated criteria.
Eur Psychiatry 23, 321-330.

[13] Reisberg B, Prichep L, Mosconi L, John ER, Glodzik-
Sobanska L, Boksay I, Monteiro I, Torossian C, Vedvyas
A, Ashraf N, Jamil IA, de Leon MJ (2008) The pre-mild
cognitive impairment, subjective cognitive impairment
stage of Alzheimer’s disease. Alzheimers Dement 4, S98-
S108.

[14] Jessen F, Amariglio RE, van Boxtel M, Breteler M, Cec-
caldi M, Chetelat G, Dubois B, Dufouil C, Ellis KA,
van der Flier WM, Glodzik L, van Harten AC, de Leon
MJ, McHugh P, Mielke MM, Molinuevo JL, Mosconi L,
Osorio RS, Perrotin A, Petersen RC, Rabin LA, Rami
L, Reisberg B, Rentz DM, Sachdev PS, de la Sayette V,
Saykin AJ, Scheltens P, Shulman MB, Slavin MJ, Sper-
ling RA, Stewart R, Uspenskaya O, Vellas B, Visser PJ,
Wagner M, Subjective Cognitive Decline Initiative Work-
ing Group (2014) A conceptual framework for research
on subjective cognitive decline in preclinical Alzheimer’s
disease. Alzheimers Dement 10, 844-852.

[15] Rabin LA, Smart CM, Crane PK, Amariglio RE, Berman
LM, Boada M, Buckley RF, Chetelat G, Dubois B, Ellis
KA, Gifford KA, Jefferson AL, Jessen F, Katz MJ, Lip-
ton RB, Luck T, Maruff P, Mielke MM, Molinuevo JL,
Naeem F, Perrotin A, Petersen RC, Rami L, Reisberg B,
Rentz DM, Riedel-Heller SG, Risacher SL, Rodriguez O,
Sachdev PS, Saykin AJ, Slavin MJ, Snitz BE, Sperling
RA, Tandetnik C, van der Flier WM, Wagner M, Wolfs-
gruber S, Sikkes SAM (2015) Subjective cognitive decline
in older adults: An overview of self-report measures used
across 19 international research studies. J Alzheimers Dis
48(Suppl 1), S63-86.

[16] Molinuevo JL, Rabin LA, Amariglio R, Buckley R, Dubois
B, Ellis KA, Ewers M, Hampel H, Kloppel S, Rami L,
Reisberg B, Saykin AJ, Sikkes S, Smart CM, Snitz BE,
Sperling R, van der Flier WM, Wagner M, Jessen F, Sub-
jective Cognitive Decline Initiative Working Group (2017)
Implementation of subjective cognitive decline criteria in
research studies. Alzheimers Dement 13, 296-311.

[17] Jessen F, Steffen Wolfsgruber, Wiese B, Bickeld H, Mösch
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