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Purpose of the study: In this randomized controlled trial (RCT), we assessed the feasibility and acceptability
of two simple home-based relaxation programs in adults experiencing subjective cognitive decline, a
strong predictor of Alzheimer’s disease.

Design and methods: Sixty participants were randomized to a beginner Kirtan Kriya meditation (KK)
program or a music listening (ML) program. Participants were asked to practice 12 min daily for the first
12 weeks, then as often as they liked for the following 3 months. Participants underwent assessments at

ﬁgg{:ﬂiﬂ baseline, 12 weeks, and 6 months to evaluate changes in key outcomes. Feasibility and acceptability were
Music evaluated by measuring recruitment and retention rates, assessment visit attendance, practice adherence,
Subjective cognitive decline and treatment expectancy; exit questionnaires completed at 12 weeks and 6 months provided additional
Memory data regarding participant experience with the study, perceived barriers to and facilitators of practice,

Alzheimer’s disease reasons for drop-out, and views regarding the assigned intervention.
Results: Fifty-three participants (88%) completed the 6 month study. Adherence in both groups was excel-
lent, with participants completing 93% (91% KK, 94% ML) of sessions on average in the first 12 weeks,
and 71% (68% KK, 74% ML) during the 3 month, practice-optional, follow-up period. At week 12, over 80%
of participants indicated they were likely to continue practicing following study completion. Responses
to both structured and open-ended exit questionnaire items also suggested high satisfaction with both
programs.
Conclusions: Findings of this RCT of a beginner meditation practice and a simple ML program suggest that
both programs were well accepted and the practices are feasible in adults with early memory loss.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction widely recognized, mild cognitive impairment (MCI) is considered a

transition phase between healthy cognitive aging and dementia.*>

Alzheimer's disease (AD), the most common form of demen-
tia, is a progressive brain disorder resulting in a loss of memory,
reasoning, language skills, and the ability to care for one’s self.!
AD is the sixth leading cause of death in the US, affecting 5.3 mil-
lion Americans at an estimated cost of $226 billion, figures that are
expected to increase dramatically in the coming years.>> AD gener-
ally develops slowly, typically preceded years earlier by perceived
and/or objective cognitive decline, offering a potential window for
therapeutic intervention. First defined in the late 1990’s and now
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Risk of progression to AD in those with MCI is very high, with an
estimated 5-15% of those with MCI converting to AD each year.*-6
More recently, subjective cognitive decline (SCD) has been prospec-
tively associated with accelerated decline in cognitive function,”:
an up to a 4.5 fold increased risk for progression to MCI*-'? and up
to a 6.5 fold or more increased risk for AD'!"'2 after adjustment for
age, depression, APOE4 status, and other potential confounders. The
annual conversion rate from SCD to MCI or dementia in otherwise
healthy individuals has been estimated to be 7-10%.'>14 While cog-
nitive performance is in the normal range in those with SCD,!> a
number of population-based studies have shown significant decre-
ments in cognitive performance in adults with SCD relative to
those without memory complaints.!6-18 SCD has also been char-
acterized by neuropathological changes linked to the development
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and progression of AD, including increased levels of cerebrospinal
fluid markers of AD,'? elevated amyloid-f deposition,?® reduc-
tions in hippocampal and grey matter volume,'82! and increased
white matter lesions.?223 Notably, progression from SCD to MCI has
recently been shown to carry up to a 20-60 fold increased risk for
the development of AD dementia,'! highlighting the importance of
identifying interventions which may delay or halt cognitive decline
in those with SCD.

While a number of modifiable risk factors have been linked to
both SCD and incident AD,24?° effective therapies for preventing
AD or for slowing cognitive decline remain elusive.?® To date, there
are no approved treatments for early memory loss.'>2728 Given
the high prevalence of chronic stress,2?-3! sleep disturbance,!>32
and mood impairment 32736 in those with SCD and the deleterious
impact of these factors on multiple indices of health and neu-
rocognitive function,>’~%° interventions that specifically address
these risk factors may hold promise for not only enhancing health
and well-being, but for slowing and possibly preventing cognitive
decline in those at risk for AD. Of particular interest in this regard
are relaxation strategies, including music listening and meditation.
There is mounting evidence that both meditation and simple music
therapy may improve neurophysiologic profiles, reduce stress and
depression, enhance well-being, and possibly improve cognitive
performance in a range of populations,*®—2 including those with
and at risk for cognitive impairment.*4>3->7 However, despite
the apparent therapeutic potential of these approaches for those
with early memory loss, rigorous research remains sparse, and
no studies have yet investigated the feasibility of these relaxation
strategies for this population. In this paper, we use a mixed methods
approach to examine the feasibility and acceptability of a paral-
lel arm randomized controlled trial (RCT) of two simple relaxation
programs, meditation and music listening, for adults with early
memory loss.

This investigation expands on work from two previous pilot tri-
als, including an 8-week non-randomized controlled trial of Kirtan
Kriya meditation (KK) vs. music listening (Mozart violin concertos)
in 20 adults with varying degrees of memory impairment (N=15
KK, 5 music listening); findings of this preliminary study suggested
improvement in cognitive function in both groups.®® Similarly, our
earlier 8 week pilot study of a 12 min KK program in caregiver-
AD patient dyads®® also suggested potential cognitive benefits of
KK for those with memory loss. While findings of these studies
were encouraging, small sample sizes, heterogeneous study pop-
ulations, non-randomized design, and/or other factors related to
study design and implementation limit conclusions. Specifically
targeting older adults with early memory loss, the current 6 month
RCT was designed to address these concerns, and to expand the
scope of research to include multiple factors of relevance to AD
risk.

2. Methods

2.1. Study participants: participant recruitment, characteristics,
screening, and enrollment

The study was approved by the West Virginia University Insti-
tutional Review Board. Independently living adults aged >50 years
with MCI or SCD were recruited using flyers and brochures posted
in community, health care, and workplace settings, as well as in
retirement and other senior communities. Study advertisements
were also disseminated via the intranet and university listservs. To
be eligible for the study, participants had to have a physician diag-
nosis of MCI, or meet five essential SCD criteria outlined in recent
expert reviews'>60 and indicate concern about memory prob-
lems, shown in recent prospective studies to predict accelerated

cognitive decline® and progression to AD.'* Major eligibility cri-
teria are outlined in Table 1. Following a preliminary telephone
interview, during which eligibility criteria and study requirements
were explained, potential participants provided written informed
consent and underwent a full screening and baseline assessment
at the WVU Health Research Center. Our target recruitment num-
ber of 60 participants were enrolled on a rolling basis beginning in
July, 2013. Upon completion of the 12 week program, and again at
3 months post intervention (6 months), participants returned for
follow-up assessments (see below). Study participation and assess-
ments were scheduled to minimize overlap with major holidays in
order to assure a more representative participant profile.

2.2. Assessments

The primary objective of this pilot RCT was to explore the effects
of two simple 12 week relaxation programs, Kirtan Kriya Medita-
tion (KK) and music listening (ML) on key indices of memory and
cognitive performance, stress, sleep, mood, and well-being in older
adults with SCD. All cognitive and psychosocial outcomes were
measured using well-established instruments widely used in this
population. An additional core goal was to evaluate study feasibil-
ity and acceptability, which we assessed as follows. We tracked the
number of potential participants screened and enrolled, along with
the number of participants completing all assessment visits; we
determined participant adherence to the program based on their
treatment logs; and finally, we evaluated information collected
from participants upon study completion regarding acceptability
of the program (see below).

After providing written informed consent, participants com-
pleted the baseline assessment; information collected included
thaton: demographics and lifestyle factors, body mass index, repro-
ductive and medical history, including current medications and
supplements. In addition, data regarding efficacy outcomes were
collected at baseline, 12 weeks, and again at 3 months post inter-
vention. To permit assessment of possible changes in markers of
inflammation, cellular aging, and epigenetic profiles, blood draws
were performed at baseline and 12 weeks, and the samples pro-
cessed and stored at —80° for future assay. To minimize discomfort,
blood samples were collected using butterfly needles and per-
formed by phlebotomists experienced with pediatric, geriatric,
and/or cancer patients. To assess expectation of benefit, partici-
pants completed the 6-item Credibility/Expectancy Questionnaire
(CEQ)®1:652 following their first intervention practice session.

In addition, participants completed daily home practice logs,
recording the practice time and, if desired, comments regarding the
daily session; practice logs were collected at the follow-up assess-
ment visits. Finally, at 12 weeks and 3 months post-intervention,
participants were asked to complete an exit questionnaire adapted
from that used in our previous studies.®>-66 This survey included
both structured and open-ended questions regarding the partic-
ipants’ experiences with the study staff, perceived benefits and
problems with the interventions, reasons for leaving the study
early or not adhering to the study protocol, and other concerns.
Specific questions regarding perceived measurement burden were
included. Comments and suggestions regarding the participant’s
experience with the study were also solicited. In addition, partici-
pants were encouraged to report any adverse events directly to the
study personnel and were specifically queried regarding potential
concerns at each follow-up assessment and during routine tele-
phone check-ins.

2.3. Randomization and treatment allocation

Following collection of baseline data, eligible participants were
randomized to the KK or ML group in a 1:1 ratio, based on an alloca-
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Table 1
Major eligibility criteria.

Major Inclusion Criteria

Major Exclusion Criteria

Adults at least 50 years old with (a) MCI or (b) SCD, defined as:

a) Physician confirmed diagnosis of mild cognitive impairment (MCI) at least 6 weeks

ago and current exam within the past 12 months

Subjective cognitive decline (SCD) meeting the following criteria®:
presence of subjective cognitive deficits within the past 6 months;
frequency of memory problems at least 1x/wk;

w N = T

life;

4) belief that one’s cognitive capacities have declined in comparison with 5 or 10
years previously; and

5) absence of overt cognitive deficits or dementia diagnosis

6) Concerns regarding memory problems

For those with MCI, a study buddy willing to attend all assessment visits; For those

with SCD and concerned about their ability to fully understand consent or complete
questionnaires, study buddy willing to attend baseline visit and other assessments if

needed
Willing and able to complete the intervention and all assessments

Willing to avoid new treatments other than the assigned intervention

able to give an example in which memory/cognitive problems occur in everyday

Practiced meditation or other relaxation technique within the past year

Recently (within the last 6 weeks) changed dosage of cholinesterase inhibitors
(e.g., donepezil (Aricept), galantamine (Razadyne), rivastigmine (Exelon)) or
psychotropic medication (e.g., anti-psychotics, tricyclics, SSRIs, MAOISs, 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), TIA)

History of chemotherapy treatment within the past 10 years

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)

Not English-speaking

Participant in another intervention study within the past 30 days

a Based on Abdulrab et al.? Reisberg et al.'> and Jessen et al.'*.

tion sequence generated by the study statistician using a randomly
varying block randomization method to ensure equal distribution
between treatment groups.®’ The statistician, who had no con-
tact with the participants, prepared sequentially numbered, sealed
opaque envelopes containing the group assignment. Following con-
sent and assessments, the consenting team member, who had no
advance knowledge of the treatment allocation schedule, gave the
next envelope in sequence to the participant to open to determine
training assignment.

2.4. Interventions

Immediately following randomization, participants received
30-45min of training in the relaxation technique to which they
were randomized. In addition, each participant received a program
CD and a quick, illustrated reference guide, along with a portable
CD player, for home use. The onsite trainer, a team member trained
and experienced in teaching a variety of relaxation techniques and
familiar with both programs, presented the instructions for each
program (described below), introduced the various tracks on the
CD, familiarized participants with the operation of the CD player,
and explained the use of the practice log; the participant then
used the CD to perform their first practice session and record it
on the log sheet. The trainer provided any guidance required for
the participant to become proficient. The trainer also contacted
each participant by phone within the first week of the intervention
to address any potential concerns and provide additional instruc-
tion as needed, and remained available thereafter to clarify any
additional issues that arose in the course of the intervention.

2.4.1. Kirtan Kriya (KK) meditation program

The KK program, including training procedures and materials,
was based on those developed and successfully implemented in our
pilot study. Incorporating song (chanting) with visualization and
mudras (specialized hand and finger movements), KK is a multi-
faceted, multisensory exercise that appears to engage several areas
of the brain implicated in cognitive decline, yet is simple to learn
and practice.”®58 As per Kundalini yoga meditation specifications®®
and supported by earlier pilot research in adults with memory
loss,?859 KK practice requires only 12 min per day, rendering it
likely to be feasible and acceptable to a broad range of older adults.
Specifically, the meditation includes a repeated Kirtan or song
(singing repetition of the ‘Sa-Ta-Na-Ma’ mantra), a mudra or phys-
ical/motor component (touching each fingertip to the thumb in

sequence with the chant), and a visualization component (imag-
ining the sound energy coming in through the top of the head and
out between the eyebrows in an ‘L’). The meditation CD contained
a user-friendly introduction to the Kirtan Kriya meditation tech-
nique along with detailed instructions and meditation tracks. Three
of the tracks contained the 12-minute guided meditation: two of
the tracks featured a female voice, one with ocean sounds in the
background, the other without; the final guided track was led by
a male. Participants were instructed to follow one of the guided
tracks at least once a week to reinforce the in-person training. Two
additional tracks provided only the timing cues needed for the par-
ticipants to conduct the meditation session without guidance, one
track with, and the other without, the background ocean sounds.
Participants were instructed to meditate while sitting comfortably,
eyes closed, for 12 min a day, every day for 12 weeks (for a total of
84 sessions) and to record each practice session daily on the home
practice log.

2.4.2. Music listening (ML) program

As with the KK group, ML participants received a program CD
and instruction sheet, along with a portable CD player, to facilitate
practice. Rather than restricting the music choices to two Mozart
violin concertos as in previous pilot research in memory-impaired
adults,”® we constructed our ML program to include a broader
selection of relaxing classical compositions that would both pro-
vide variety and be more likely to appeal to a diverse sample of
older adults. To help ensure that the KK and ML interventions were
comparable in dose, each music selection on the ML program CD
was, like each track on KK CD, 12 min in length. Specifically, the ML
program CD contained 12 min of relaxing instrumental music from
each of 6 composers, including: Bach, Beethoven, Debussy, Mozart,
Pachelbel, and Vivaldi. Participants randomized to the ML group
were instructed to sit comfortably with eyes closed, and listen to the
composer of their choice for 12 min daily, every day for 12 weeks
and to record each session on the daily practice log. Participants
were asked to try each composer at least once during the study,
but were otherwise left to choose for themselves which musical
selections they wanted to listen to on a daily basis.

2.5. Analysis
Data analysis was performed using IBM SPSS for Windows,

Version 20. Baseline differences between the two intervention
groups and between dropouts (defined as any participants who
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did not complete the final assessment) and non-dropouts were
assessed using chi square (for categorical variables), student inde-
pendent samples t tests (for continuous variables with a normal
distribution), or Mann-Whitney U tests (for ordinal or continu-
ous variables with evidence of skewing); a p value of >0.1 was
used for determining baseline differences. Acceptability and fea-
sibility of the two interventions and of the study overall were
evaluated by assessing the following: recruitment and enroll-
ment rates; treatment expectancies (using a 6 item treatment
expectancy questionnaire); retention at 12 weeks and 6 months;
adherence, defined as completion of practice sessions during
both the 12 week active intervention period; and the 3 month
follow-up; and participant responses on exit questionnaires. Poten-
tial differences between treatment groups were analyzed using
chi-square (attrition), one-way ANOVA (adherence, treatment
expectancies), and Mann Whitney U tests (exit questionnaire items
using ordinal scales). To assess the potential associations between
treatment expectancy scores, practice adherence, likelihood of con-
tinued practice, and change in specific outcomes, bivariate and
age-adjusted correlations were performed using Kendall’s tau-b.
Responses to open-ended questions on the exit questionnaires
were transcribed, coded, and categorized into themes for descrip-
tive analysis using word/topic repetition.5?

3. Results

One hundred and seventy-four individuals contacted research
personnel for information regarding the study, of these, 105 did
not meet eligibility criteria, and 9 declined participation. A total
of 60 eligible adults, all with SCD, were enrolled in the study. As
illustrated in Table 2, enrolled participants ranged in age from 50
to 84 years old (X =60.6, SE = 1.0). Participants were predominantly
female (85%) and non-Hispanic white (93%). Most were college-
educated (58%), employed at least part-time (73%), and married or
living with a partner (65%). Average baseline scores on the Mem-
ory Functioning Questionnaire (MFQ) were comparable to those of
adults with MCI in previously published studies,’® and substan-
tially lower than those reported in community-based samples,’!
suggesting we were capturing an at risk population. Likewise, 42%
of participants scored 88 s or above in their baseline Trail-making
test part B TMT-B, a cut-off shown to predict subsequent cognitive
decline and dementia in a recent study of memory clinic patients
with MCI.’2 Participants reported experiencing memory problems
for a mean of approximately 3 years (X =35.4 4.2 months). Preva-
lence of additional AD risk factors was also high, including obesity
(48%), dyslipidemia (58%), hypertension (32%), and diabetes (15%),
with 94% of participants reporting at least one, and 66% reporting 2
or more metabolic/vascular risk factors for AD. In addition, consis-
tent with previous observational studies of this population,!>29-36
symptoms of stress, mood disturbance, and sleep impairment were
elevated, and quality of life (QOL) was diminished in this sample,
with mean scores comparable to those reported in adults with a
range of serious chronic conditions.”3-8>

As indicated in Table 2, number of years of education averaged
slightly higher in the KK than the ML group, and rates of obe-
sity appeared lower, although overall BMI did not differ between
groups. Otherwise, participants in the two groups did not differ sig-
nificantly in demographics, lifestyle factors, medical history, or in
baseline measures of cognition, mood, sleep, stress, well-being, or
QOL(Table 2), suggesting the randomization was successful overall.

As detailed in Table 3, participant attrition rates were low,
with 92% of participants (55/60) completing the 12 week pro-
gram, and 88% (53/60) completing the full 6 month study. Reasons
for dropout included: time constraints (N=2), family emergency
(N=1), and unknown/lost to follow-up (N =4). Participants com-

pleting the study were similar to those not completing the study in
demographics, lifestyle factors, BMI, health history, and number of
AD risk factors, and did not differ on baseline measures of cognitive
function, mood, stress, sleep, or well-being (p’s > 0.3). Adherence in
both groups was excellent, with participants completing an average
of 93% of the 84 possible sessions in the first 12 weeks (mean ses-
sions/week=6.5+0.2). Adherence to home practice continued to
be strong during the 3 month, practice-optional follow-up period,
with participants completing an average of 71% of sessions (mean
sessions/week=5.0 +£0.4). There were no between group differ-
ences in either retention or adherence at any time point (p’s > 0.4,
Table 3). We found no significant correlations between adherence
and any measure of cognitive function, suggesting that degree of
cognitive impairment did not affect compliance. No adverse events
were reported by any participants.

Completion rate of questionnaires during assessment was also
excellent, with no missing data on any instruments. Likewise, all
participants completing the initial 12 week and/or 6 month follow-
up submitted homework logs. With respect to blood collection, due
to our 2 stick maximum, nurse-phlebotomists were unable to col-
lect blood samples on 6 participants at baseline, and an additional
3 participants at week 12. There were no differences between par-
ticipants with and without successful blood draws with respect to
treatment assignment, demographics, lifestyle characteristics, BMI,
or other factors. All samples drawn were successfully processed and
transferred to storage to await assay.

Likewise, as indicated in Table 4, there were no significant
between group differences in any domain of treatment expectancy
(p’s>0.2). Expectations at baseline regarding both interventions
were positive overall, with means ranging (on a scale of 1-9) from
6.6 & 0.2 (‘At this point, how much do you really feel that the course
will help you to improve your functioning?’) to 7.1+ 0.3 (‘At this
point, how logical does the course offered to you seem?’). How-
ever, despite overall positive treatment expectancies, scores were
not significantly correlated with change over time at any time point
in major outcomes of interest.

Responses to both structured and open-ended exit question-
naire items also suggested high satisfaction with both programs,
and with the study overall. As indicated in Table 5, of the 51 par-
ticipants who completed exit surveys following completion of the
initial 12 week program, over 80% (87% KK, 79% ML) indicated that
they were likely or very likely to continue practicing following the
end of the study. While the percentage had dropped to 57% in the
KK group by the end of the 6 month study, 4 additional KK partici-
pants (17%) stated they would continue if they learned of cognitive
benefits with KK.

Exit questionnaire comments regarding the two programs were
also overall very positive (Table 6). In describing their experiences
with theirrespective practices, 52% of participants (74% KK, 30% ML)
indicated that they found the programs relaxing, calming, peace-
ful, and/or uplifting, and 50% (26% KK, 67% ML) mentioned that
they enjoyed taking the quiet time each day to relax and/or tune
out. Over 60% of participants (87% KK, 32% ML) mentioned spe-
cific benefits they felt they derived from their relaxation practice,
including: new skills for achieving calm and focus in times of stress
(25%); improved memory and/or sleep (17%); learning to be still,
centered, and slow down mentally (15%); improved awareness,
energy/alertness, clarity and/or focus (13%); and overall improve-
ment in quality of life (13%). A third of participants (27% KK, 37%
ML) noted that they found the practice pleasant and enjoyable, and
a third (17% KK, 44% ML) specifically mentioned that they liked the
CD choices/experiencing the different tracks. Seventeen percent of
participants (26% KK, 7% ML) also indicated that they found the
practice easy to do and/or enjoyed the flexibility of the program.

In response to an open-ended query regarding their least
favored aspects of their assigned relaxation program, the most
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common response was difficulty finding time or being too tired
(54%), followed by the repetitive nature of the practice (28%). A
few participants expressed concern over perceived lack of progress
(8%), program equipment/format (14%), length of the program (8%),
or need for privacy (4%). While several participants expressed
concern regarding the prospect of a blood draw during the tele-
phone prescreen, only one cited this as a concern in the exit

questionnaire (see below). Twenty-two percent of participants
(13% KK, 29% ML) stated they could think of no negatives.
Likewise, participants’ perceptions of the study procedures and
personnel were very positive overall. In response to the Likert scale
item regarding assessment length (‘fine, a bit too long, too long),
more than 80% of participants indicated the duration to be “fine”
(Table 5) despite the fairly demanding 1.5-2 h baseline assessment

Table 2
Participant characteristics: Pilot feasibility RCT of a 12 week Kirtan Kriya meditation (KK) vs. a 12 week music listening (ML) program in 60 adults with subjective cognitive
decline.
Overall (N=60) KK (N=30) ML (N=30) P
N % N % N %
Demographic characteristics
Age (range 50-84 years) 0.92
50-59 years 30 50.00% 15 50.00% 15 50.00%
60-69 years 21 35.00% 10 33.33% 11 36.67%
70+ years 9 15.00% 5 16.67% 4 13.33%
Mean + SE 60.58 +1.01 60.93 +1.56 60.23 +1.32 0.73
Gender 0.71
Female 51 85.00% 26 90.00% 25 96.67%
Male 9 15.00% 4 10.00% 5 3.33%
Race/Ethnicity
Non-Hispanic White 56 93.33% 27 10.00% 29 23.33% 0.25
Minority 4 6.67% 3 13.33% 1 36.67%
Education 0.12
12 years or less 10 16.67% 3 10.00% 7 23.33%
Some post-high school education 15 25.00% 4 13.33% 11 36.67%
4 years of college or more 35 58.33% 23 76.67% 12 40.00%
Mean + SE 15.43+0.29 16.17+0.37 14.70+1.33 0.01
Employment status 0.65
Employed full time 39 65.00% 20 66.67% 19 63.33%
Employed part time 5 8.33% 3 10.00% 2 6.67%
Retired/Homemaker 14 23.33% 6 20.00% 8 26.67%
Other 2 3.33% 1 3.33% 1 3.33%
Marital status 0.55
Married/co-habiting 39 65.00% 19 63.33% 20 66.67%
Divorced 15 25.00% 7 23.33% 8 26.67%
Widowed/separated 2 3.33% 2 6.67% 0 0.00%
Single, never married 4 6.67% 2 6.67% 2 6.67%
Lifestyle and health-related factors
Smoking status 0.78
Never smoked 38 63.33% 19 63.33% 19 63.33%
Former smoker 19 31.67% 10 33.33% 9 30.00%
Current smoker 3 5.00% 1 3.33% 2 6.67%
Caffeine consumption
Mean ounces consumed/day. Mean + SE 21.92+4.15 22.34+7.07 21.51+£3.19 0.85
Physical activity
No physical activity 15 25.00% 8 26.67% 7 23.33% 0.95
Exercise, minutes/week. Mean + SE 111.64+14.61 107.89+15.89 115.78 +£24.82 0.44
Exercise, times/week. Mean + SE 2.79+0.29 3.02+041 2.574+0.41 0.78
Body mass index (BMI) 0.06
Normal BMI (<25) 15 25.00% 7 23.33% 8 26.67%
Overweight (BMI 25-29) 16 26.67% 12 40.00% 4 13.33%
Obese (BMI > 30) 29 48.33% 11 36.67% 18 60.00%
Mean + SE 29.94+0.94 29.17+£1.16 31.33+1.34 0.23
History of diagnosed
Diabetes 9 15.00% 4 13.33% 5 16.67% 0.72
Hypertension 19 31.67% 8 26.67% 11 36.67% 0.41
High cholesterol 35 58.33% 19 63.33% 16 53.33% 0.43
Depression 23 38.33% 13 43.33% 10 33.33% 0.43
Anxiety 17 28.33% 9 30.00% 8 26.67% 0.77
Number of cardiometabolic Alzheimer’s disease risk 1.83+0.16 1.77+£0.23 1.90+0.22 0.68
factors® Mean =+ SE
Number major Alzheimer’s disease risk factors, 242+0.18 2374027 2.47+0.25 0.79
including history of affective disorder. Mean + SE
History of hormone replacement therapy® 19 37.25% 8 30.77% 11 44.00% 0.61
Cognition. Mood, Sleep, and QOL: Mean + SE
Memory and Cognitive Functioning:
Memory Functioning Questionnaire total 246.13+7.11 241.834+9.92 253.434+10.07 0.31
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Table 2 (Continued)

Overall (N=60) KK (N=30) ML (N=30) P
N % N % N %
50.38+1.26 50.57 +1.74 50.20+1.83 0.89
Digit symbol substitution test
Trail-making test (TMT)
TMT-A 34.20+1.22 33.76 £1.08 34.63+2.18 0.73
TMT-B 86.90+4.74 85.54+7.14 90.59+7.64 0.53
Months experiencing memory problems 35.424+4.15 36.30+7.08 34.18+4.47 0.80
Mood (POMS total score) 28.67 +£4.07 36.03+5.69 21.36+5.96 0.10
Perceived stress (PSS) 16.35+0.88 17.37+1.16 15.33+£1.32 0.25
Sleep quality (PSQI) 9.00+0.38 9.38+£0.50 8.68+0.60 0.33
Health-related quality of life (SF-36)
Mental health composite score 67.41+2.36 65.74+3.18 69.07 £3.52 0.48
Physical health composite score 68.54 +2.62 69.00 +3.64 68.08 +3.81 0.86

Abbreviations: MFQ=Memory Functioning Questionaire; mo=month; QOL=quality of life; POMS=Profile of mood states; PSQI=Pittsburgh sleep quality index;
PSS =Perceived Stress Scale; SE = Standard Error.

2 Including diabetes, hypertension, high cholesterol, obesity, cardiovascular disease.

b Percentages calculated in women only.

Table 3
Retention and adherence: Pilot feasibility RCT of a 12 week Kirtan Kriya meditation (KK) vs. a 12 week music listening (ML) program in 60 adults with subjective cognitive
decline.
Overall (N=60) KK (N=30) ML (N=30) P
N (%)/Mean £ SE N (%)/Mean + SE N (%)/Mean + SE
Retention (number of participants remaining in study)
At 12 weeks 55 (91.7%) 27 (90.0%) 28(93.3%) 0.72
At 6 months (3 months post-intervention) 53(88.3%) 26 (86.7%) 27 (90.0%) 0.39
Adherence
At 12 weeks
Total number of sessions completed (of 84). Mean + SE (%) 77.78 £2.11 (92.86%) 76.78 +£3.19 (91.41%) 78.75+2.82 (93.97%) 0.64
Average number of sessions completed/week 6.48+0.18 6.40+0.27 6.56+0.23 0.64
At 6 months
Total number of sessions completed (of 84). Mean + SE (%) 59.44 +4.42 (70.71%) 56.92 +6.35 (67.76%) 61.79 £ 6.24 (73.56%) 0.59
Average number of sessions completed/week 4.95+0.37 4.744+0.53 5.15+0.52 0.59

Abbreviations: SE =Standard Error.

Table 4

Baseline treatment expectancies in 60 adults with subjective cognitive decline, stratified by treatment assignment (12 week Kirtan Kriya meditation (KK) vs. a 12 week music

listening (ML) program).

Total (N=60) KK(N=30) ML(N=30) P

Mean + SE Mean + SE Mean + SE

Thoughts about relaxation practices

1. At this point, how logical does the course offered to you seem?? 7.12+£0.25 7.10+0.40 7.13+0.30 0.95
2. At this point how successfully do you think this course will be in raising the quality of your functioning?? 6.68 +£0.22 6.67+0.33 6.68+0.29 0.97
3. How confident would you be in recommending this course to a friend who experiences similar problems?? 7.02+£0.21 7.07 £0.35 6.97 £0.25 0.82
4. By the end of the course, how much improvement in your functioning do you think will occur (in percent) ?®  53.42+3.27 51.67+4.53 55.17+4.79 0.60
Feelings about relaxation practices

1. At this point, how much do you really feel that the course will help you to improve your functioning?? 6.58 £0.24 6.93+0.32 6.23+0.35 0.16
2. By the end of the course, how much improvement in your functioning do you feel will occur (in percent) ?° 52.75+3.46 53.89+4.67 51.67+5.19 0.76

SE = Standard Error.

3 Scale of 1-9, with 1=lowest and 9 = highest.
b Scale of 0-100%.

visit. Only one participant indicated s/he found the assessment
burdensome, citing difficulties with a blood draw. None indicated
concerns regarding the study personnel or other procedures, with
36% making specific, positive statements regarding the staff in
response to open-ended questions about their study experience.

4. Discussion

Collectively, these findings strongly support the feasibility and
acceptability of an RCT of two simple relaxation therapies for
older adults with SCD. Recruitment for this study was robust, with
the target enrollment goal achieved within 12 months of initiat-

ing study advertisements. Of those contacting research personnel
about the study, 40% indicated they were eligible during the pre-
liminary telephone interview, and of these, 87% enrolled in the
study, completed the baseline assessment and were randomized to
treatment. Baseline characteristics of the KK and ML groups were
similar, indicating randomization was successful. Retention and
adherence were also excellent and were similar between groups.
Exit questionnaire responses indicated overall high satisfaction
with both programs and with the overall study procedures and
personnel. In addition, treatment expectation scores did not dif-
fer between groups, suggesting that recruitment strategies were
successful in minimizing treatment expectancy bias.
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Table 5
Responses to selected exit questionnaire items (Visits 2, 3) overall and by group (Kirtan Kriya meditation (KK) and music listening).
Total KK Meditation Music Listening P
N % N % N %

How likely are you to continue? (Visit 2)
Very likely 20 39.22% 34.78% 12 42.86% 0.35
Likely 22 43.14% 12 52.17% 10 35.71%
Unlikely 5 9.80% 2 8.70% 3 10.71%
Very unlikely 2 3.92% 0 0.00% 2 7.14%
Undecided 2 3.92% 1 4.35% 1 3.57%
Total 51 23 28

How likely are you to continue? (Visit 3) 0.26
Very likely 15 30.00% 8 34.78% 25.93%
Likely 19 38.00% 5 21.74% 14 51.85%
Unlikely 10 20.00% 8 34.78% 2 7.41%
Very unlikely 6 12.00% 2 8.70% 4 14.81%
Undecided 0 0.00% 0 0.00% 0 0.00%
Total 50 23 27

Assessment Length (Visit 2) 0.11
Fine 41 80.39% 20 86.96% 21 75.00%
A bit too long 7 13.73% 3 13.04% 4 14.29%
Too long 3 5.88% 0 0.00% 3 10.71%
Total 51 23 28

Assessment Length (Visit 3) 0.35
Fine 40 85.11% 18 81.82% 22 88.00%
A bit too long 7 14.89% 18.18% 3 12.00%
Too long 0 0.00% 0 0.00% 0 0.00%
Total 47 22 25

Our success in recruitment and the high participant retention
and adherence observed in this study may have been facilitated by
several factors. These include the simple, non-invasive home-based
practices which were relatively easy to perform, allowed flexibility
of scheduling, and were short enough in duration to permit daily
performance with minimal inconvenience. Additional likely con-
tributing factors include: the current lack of effective therapies for
MCI or AD, or for the SCD typically preceding these conditions28-:66;
the general fear surrounding AD,36-88 and related, the stigma asso-
ciated with a diagnosis of cognitive impairment,2689 which can in
turn, lead to social isolation, loss of employment and other adverse
effects on one’s social, psychological, and economic status.8%:90
The latter may help explain why those with evident and persis-
tent symptoms often delay seeking medical care and testing.8%9!
Indeed, several participants in our trial specifically expressed
concerns about maintaining confidentiality, including from their
employers. That participants were not required to undergo diag-
nostic cognitive testing in order to participate in this trial, as SCD
is not a medical diagnosis, likely encouraged those experiencing
memory concerns (but not yet diagnosed with a memory disor-
der) to enroll. In addition, this trial offered access to therapies
of possible benefit to those with early memory loss, which may
have encouraged both study participation and adherence. Notably,
in this study, participation in practice was high even during the
practice-optional, post-intervention phase of the study. Offering
both KK and ML group participants access to the non-assigned
intervention may also have aided in recruitment for this RCT, as well
as enhanced participant satisfaction and retention. Upon comple-
tion of the study, a number of participants in both groups expressed
their appreciation of this incentive, indicating, e.g., that they looked
forward to ‘experiencing both practices’ and to ‘learning about
another relaxation program’.

Participant feedback also underscored the importance of ensur-
ing access to a phlebotomist experienced in blood collection from
geriatric, pediatric, and/or cancer patients in trials involving blood
draws in older adults. When the study phlebotomist entered the
room to perform the blood draw, many participants queried her
directly regarding her qualifications, and expressed relief that she

had extensive experience drawing blood from potentially difficult
populations. We also reminded concerned participants about our
‘two stick maximum’ policy, which appeared to alleviate much of
their anxiety. All participants allowed the phlebotomist to proceed
with the blood draw, and several voiced appreciation for our use of
butterfly needles.

Qualitative comments indicated that the KK meditation, and
especially, the consistent incorporation of the visualization com-
ponent, was challenging for some participants to master initially.
As indicated by both written comments and informal feedback
from participants, careful instruction and periodic ‘check-ins’ can
be helpful in ensuring participant mastery of and boosting con-
fidence in their practice. Providing consistent feedback during the
study and offering information after study completion on measured
benefits may also be instrumental in encouraging continued prac-
tice, especially given that those with SCD are concerned about their
condition and eager to find ways to improve.

4.1. Strengths and limitations

Strengths of this study include: use of multiple measures of fea-
sibility and acceptability; the incorporation of both quantitative
and qualitative data; the rigorous, randomized study design; con-
cealment of treatment allocation prior to randomization; blinding
of assessors; and recruitment of participants from community-
based settings. The two practice interventions were well accepted,
are low cost and relatively easy to learn, require minimal time to
perform, and could be easily replicated in other settings and venues.

However, while findings from this study strongly support the
feasibility and acceptability of an RCT of two simple relaxation
programs in adults with early memory loss, this trial has several
limitations. Our study sample size was relatively small, and our
study population was restricted to those with SCD, limiting gen-
eralizability to other populations with memory loss. While we
measured cognitive functioning, we did not perform diagnostic
cognitive testing in our sample; it is thus possible that partici-
pants included some individuals with undiagnosed MCI. Our study
sample was also relatively young and well-educated and thus
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Table 6

Comments in response to open-ended exit questionnaire items (Visits 2, 3) regarding their practice and the study overall; findings are presented both overall and by group

(Kirtan Kriya (KK) meditation and music listening).

Total KK Meditation Music Listening
N % N % N %
Participant Perceptions Regarding: 51 23 28
Relaxation Practice Overall
Relaxing, calming, peaceful, uplifting 25 52.08% 17 73.91% 8 29.63%
Taking quiet time for oneself to relax, tune out 24 50.00% 6 26.09% 18 66.67%
Learning to calm, focus, breathe in times of stress 6 12.50% 5 21.74% 1 3.70%
Learning to be still, centered, to slow down mentally, not dwell on difficulties 7 14.58% 4 17.39% 3 11.11%
Learning about practice and mind-body connection 6 12.50% 6 26.09% 0 0.00%
Experienced benefits
Perceived overall improvements/benefit 6 12.50% 6 26.09% 0 0.00%
Help achieve calm, get through stressful periods 8 16.67% 5 21.74% 3 11.11%
Improved memory 3 6.25% 2 8.70% 1 3.70%
Improved sleep 5 10.42% 2 8.70% 3 11.11%
Improved clarity, focus 4 8.33% 4 17.39% 0 0.00%
M ore alert, refreshed, aware 2 4.17% 2 8.70% 0 0.00%
Emotional release 1 2.08% 0 0.00% 1 3.70%
Like CD choices, experiencing different tracks 16 33.33% 4 17.39% 12 44.44%
Generally loved practice; found it enjoyable, pleasant 16 33.33% 6 26.09% 10 37.04%
Simple, easy to do, flexible 8 16.67% 6 26.09% 2 7.41%
Improved organization, discipline, commitment 4 8.33% 3 13.04% 1 3.70%
Study participation and staff 51 23 28
Staff wonderful, helpful, kind, knowledgeable, respectful, professional, attentive 18 36.00% 10 43.48% 8 28.57%
Glad to be part of study that consider important 6 12.00% 4 17.39% 2 7.14%
Barriers to Homework 51 23 28
Work, other obligations, out of town/hospital 13 26.00% 8 34.78% 5 17.86%
Sick, overwhelmed, tired 6 12.00% 4 17.39% 2 7.14%
Forgot 5 10.00% 4 17.39% 1 3.57%
Lack of privacy 3 6.00% 3 13.04% 0 0.00%
Other 4 8.00% 0 0.00% 4 14.29%
No comments 15 30.00% 4 17.39% 11 39.29%
Least Favored Aspects of Relaxation Practice 51 23 28
Repetitive, boring 14 28.00% 4 17.39% 10 35.71%
Finding time; scheduling; too tired 27 54.00% 16 69.57% 11 39.29%
Delivery issues (equipment; mode; certain tracks) 7 14.00% 7 30.43% 0 0.00%
Lack of needed privacy 2 4.00% 2 8.70% 0 0.00%
Concern re lack of benefit/progress 4 8.00% 4 17.39% 0 0.00%
Sessions too long 5 10.00% 1 4.35% 4 14.29%
Sessions too short 1 2.00% 0 0.00% 1 3.57%
Completing daily logs 2 4.00% 0 0.00% 2 7.14%
No negatives 10 20.00% 2 8.70% 8 28.57%

may not represent well those at highest risk of cognitive decline.
However, as noted above, participants’ MFQ scores were compa-
rable to those of populations with MCI, and prevalence of several
AD risk factors was high in our study sample. This was a single-
site trial of motivated volunteers from the community; findings
may thus not be readily translatable to clinical or other popula-
tions. However, our success in recruiting and enrolling participants
with SCD, coupled with the excellent retention and adherence
rates observed suggest that pre-clinical memory loss may repre-
sent an ideal target for therapeutic intervention in adults at risk
for AD. In addition, while both interventions were presented to
prospective participants as potentially helpful relaxation programs,
blinded treatment administration was not possible in this study,
potentially biasing expectations of participants. However, as indi-
cated above, adherence and retention were comparable in the two
groups, and between group expectancy scores were similar and
unrelated to outcomes. Finally, although we found little evidence of
difficulty in performing the KK practice, either in participant com-
ments on homework logs or exit questionnaires, or during periodic
check-ins, and no evidence that concerns regarding KK perfor-
mance were related to cognitive status in this sample of older
adults with SCD, it is possible, given the multi-modal nature of KK,
that more severely impaired patients could find this practice chal-
lenging to master, potentially affecting benefits for and reducing
generalizability to this population.

5. Conclusions

Findings from our recently completed RCT of two relaxation pro-
grams for older adults with SCD suggest that both programs were
well accepted by this population and that study procedures are
feasible in adults with early memory loss.
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