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Abstract Introduction: Dementia has been described as the greatest global challenge for healthcare in the 21st
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century. Pharmaceutical interventions have dominated dementia treatment despite limited efficacy.
There is increasing interest in alternatives to delay the progression of cognitive decline, such as com-
munity-based programs, promoting social and stimulating experiences. This article discusses a pilot
music-based community program (B Sharp) for persons with dementia-related disorders.
Method: In the pilot study, we assessed 23 persons with dementia-related disorders who, with their
caregivers, attended the symphony season and accompanying social hours over a 10-month period. Par-
ticipants completed a baseline and follow-up brief neuropsychological test to assess cognitive changes.
Results: Significant improvements were observed between the pre– and post–B Sharp program as-
sessments (P , .010).
Discussion: Results support the feasibility of the B Sharp program as a community-based program to
target cognitive decline. Additional research is needed to understand the mechanisms involved in the
improvements observed in this program.
� 2019 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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1. Introduction

Dementia is an acquired condition involving multiple
cognitive impairments that interfere with activities of daily
living [1]. The expected worldwide population affected by
dementia is projected to increase from 47 million people
today to over 130 million by 2050, with costs of care esti-
mated at $20 trillion over the next 40 years [2]. Pharmaceu-
tical interventions have dominated treatment since the first
drug was approved by the Food and Drug Administration
in 1993 to target memory and thinking difficulties. However,
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these treatments have shown limited efficacy and can be
accompanied by side effects and poor compliance. Recently,
following the discontinuation of dementia drug development
at multiple major pharmaceutical companies, the president
of Lilly Research Labs said, “The complexity of Alzheim-
er’s disease poses one of the most difficult medical chal-
lenges of our time, and we are deeply disappointed for the
millions suffering from this devastating disease” [3]. While
research must continue to target cures for dementia, pro-
grams that slow progression of the disease are also needed.
Recent research suggests that individuals with diagnosed
cognitive decline exhibit lower rates of progression to severe
cognitive impairment when they engage in a greater number
of social activities [4]. Delay in progression of dementia, in
terms of informal and formal care costs, has been associated
with an economic gain of $183,227 for a 1-year delay [5].
imer’s Association. This is an open access article under the CC BY-NC-ND
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Table 1

Background characteristics of the participants (N 5 23)

Characteristics n (%)

Sex

Male 15 (65.2)

Female 8 (34.8)

Age

50s 3 (12.5)

60s 3 (12.5)

70s 4 (16.7)

80s 11 (45.8)

90s 2 (8.3)

Ethnicity

White non-Hispanic 23 (100)

Diagnosis

Alzheimer’s disease 12 (50)

Vascular dementia 3 (12.5)

Frontotemporal dementia 1 (4.2)

Unspecified dementia 4 (16.7)

Mild cognitive impairment 3 (12.5)

Years since diagnosis

, 1 year 0 (0)

1–2 years 1 (8.3)

3–4 years 8 (33.3)

51 years 13 (54.2)

Unsure of diagnosis year 1 (4.2)
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Nonmedical interventions, specifically social prescribing
(SP) programs, have received increasing attention in the last
decade. SP is defined as “a mechanism for linking patients
with nonmedical sources of support within the community”
[6]. A recent review of SP programs targeting multiple pop-
ulations (e.g., anxiety, chronic illness) noted improvements
in qualities such as self-esteem, well-being, and positive
mood. Of the 86 programs reviewed, 14 included quantita-
tive outcome measures (e.g., mood), but none assessed
changes in cognitive functioning [7]. For older adults with
cognitive decline, greater understanding of the impact of
SP on cognition is needed as cognitive functioning is the
strongest predictor of a person’s ability to maintain indepen-
dence [8].

To assess the cognitive effects of a nonmedical program
targeting persons with diagnosed dementia-related disorders
(PWDs), we piloted a community-based music program
called B Sharp. We chose a music arts program for a number
of reasons. First, local health care providers and the local
Alzheimer’s Association contacted university researchers
to assist with evaluating a local B Sharp program. Second,
the local symphony supported the program by providing sea-
son tickets via a donation drive to patrons. Third, a commu-
nity music event was chosen based on opportunities for
enhancing social interactions and because of the extensive
literature indicating positive effects of music in older
adults [9].
2. Materials and methods

The B Sharp community music program in Fort
Collins, Colorado, was inspired by a community arts pro-
gram, the B Sharp Music Wellness life enrichment pro-
gram in Phoenix, AZ [10]. In our pilot program,
researchers at Colorado State University were asked to
add a research component to better understand feasibility
and gather initial data pertaining to the effects of the pro-
gram. PWDs and their at-home caregivers (primarily
spouses) were invited to five MasterWorks symphonic per-
formances spanning an eight-month (October-May) con-
cert season. The dyads received donated season tickets
and invitations to social receptions before and after con-
certs, which most dyads attended on a regular basis. The
23 dyad participants were recruited through dementia-
focused community organizations. The inclusion criterion
for the study was diagnosed pathological memory loss (see
Table 1). The initial sample that was recruited consisted of
44 individuals (i.e., 22 pairs). One additional dyad was
enrolled after the first concert, but before the second con-
cert, making a total of 23 dyads. All participants provided
consent that was approved by the Institutional Review
Board at Colorado State University and complies with
the Helsinki Declaration of 1975. The B Sharp program
spanned 10 months (September-June) with pretesting
occurring approximately a month before the first concert
in October and posttesting occurring one month after the
final concert in May. Testing occurred at a community
event space donated to the program (e.g., church class-
rooms). There were four additional concerts occurring dur-
ing the season (November, February, March, and April).
The present study focuses on preprogram and postprogram
testing on a neuropsychological assessment during a 10-
month span. During the program, participants were also
administered brief mood and cognitive measures before
and after each of the six concerts, for a total of eight as-
sessments. Each participant could attend between 1-8 as-
sesssments. The following indicates how many of the 23
PWD completed each number of possible assessment pe-
riods, shown in parentheses: all 8 assessments (2), 7 as-
sessments (5), 6 assessments (1), 5 assessments (4), 4
assessments (6), 3 assessments (1), 2 assessments (2), 1
assessment (2). The average number of assessments
completed was 5 (SD 5 2.06).

PWDs were evaluated in person by trained undergradu-
ate and graduate students using the Repeatable Battery for
Assessment of Neuropsychological Status (RBANS) [11],
consisting of 12 subtests, yielding five Index scores (imme-
diate memory, delayed memory, attention, language, and
visuospatial/constructional abilities) and four parallel ver-
sions that have been tested to control for practice effects.
The Total score of all five Index scores was used to capture
overall cognitive functioning even if select individual
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subtest scores were within normal limits. The RBANS was
initially developed to assess cognitive changes in older
adults associated with pathological aging but has been
more widely used to assess changes associated with inter-
ventions and clinical trials. Treatment study findings gener-
ally indicate no significant changes in RBANS Total score
across parallel forms observed in the control or waitlist
groups and more variability in outcome associated with
the treatment groups [12]. For example, a study using
RBANS to assess treatment effects in older adults with
pathological aging, specifically Parkinson’s disease, found
that 0% of the control group either declined or improved on
RBANS over a five-month span, whereas 15% declined and
25% improved in the deep brain stimulation treatment
group [13].
3. Results

Participants were administered RBANS forms A and B
to evaluate cognitive performance at assessment time 1
(September) and, following the intervention, at assess-
ment time 8 (June). The difference in RBANS scores be-
tween preassessment and postassessment was measured
with a positive score indicating an increase from begin-
ning to end scores. A significant difference in Total scores
between the preprogram and postprogram RBANS assess-
ment for the 10 participants who completed both assess-
ments (assessment 1 and assessment 8) was observed
Fig. 1. RBANS change in Total Index score. NOTE: Bar graph of the preprogram a

Battery for Assessment of Neuropsychological Status (RBANS) Total Index scores

assessments (RBANS formA and form B). The Total Index score consists of 12 sub

deviation {SD}5 3]), yielding five Index scores (immediate memory, delayed mem

education-corrected scaled scores [M5 100, SD5 15]). The five Total Index score

with a mean of 100 and SD of 15). The Total Index score ranges from 200 to 800
(P � .010). Of the 23 dyads enrolled in the program, 15
participants completed at least two RBANS assessments
(assessment 1, 2, or 3 and assessment 8), with a significant
difference observed between the initial and later RBANS
assessment (P � .010; Fig. 1). Eight PWDs did not com-
plete assessment 8 because of a variety of reasons (e.g.,
lack of participation, illness). In addition, Pearson corre-
lation results suggested that greater participation (atten-
dance at more events) was related to greater change in
Total RBANS scores between assessments 1 and 8
(R 5 .50, P 5 .058).
4. Discussion

Although there has been increased interest in nonphar-
macological community-based arts programs to help
ameliorate symptoms of cognitive decline in dementia,
few studies have evaluated preprogram and postprogram
cognitive factors in PWDs. The B Sharp pilot study results
suggest that passive participation (listening), music-based
community activities may be beneficial in terms of cogni-
tive performance for older adults with cognitive decline.
Results suggest that overall cognitive test performance
improved over the course of the 10-month assessment
period. Although there was a small sample with limited
generalizability, there was a trend suggesting that greater
involvement in the program was associated with greater
cognitive improvement over the 10-month span. There
nd postprogram assessments (white and black bars, respectively). Repeatable

for 15 participants completing initial and postprogram alternate parallel form

tests (age- and education-corrected scaled scores [mean {M}5 10, standard

ory, attention, language, and visuospatial/constructional abilities) (age- and

s are totaled across five Index scores (each Index score has a range of 40–160

.
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are, however, a number of factors that require further
research. In the pilot study, all participants who wished
to participate were included without controlling for type
of dementia or use of memory enhancement drugs. Further
studies with a larger sample would be useful to better un-
derstand the role of type of disease and interaction with
medication, in addition to whether stage of disease im-
pacts participation or outcome. While this pilot did not
include a control group, previous studies of “normal”
older adults found that the average change in RBANS To-
tal score over a 12-month span was a 3.5% “decrease” in
Total score [14]. In the 15 participants completing prein-
tervention and postintervention assessment, the four par-
ticipants who showed a decrease showed an average
4.25% “decrease” and the 11 who improved showed an
average 10.27% “increase” in Total score despite having
diagnosed cognitive decline. Furthermore, the underlying
mechanisms associated with cognitive improvement
are poorly understood. Similar programs assessing
community-based social activities have speculated that
positive cognitive effects might be due to increased social
connectedness, engaging in cognitively stimulating social
activities that may directly affect deposition of amyloid
b protein, or by reducing stress levels in leisure activities
that participants self-select [4]. Further research, with a
larger sample, may help elucidate which factors drive
the cognitive changes observed. The current feasibility
study suggests that there are PWDs and their caregivers
who are likely interested in participating in community-
based arts programs. Although this is a small-sample
study, results are promising and suggest that nonpharma-
cological community-based programs deserve further
investigation.
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RESEARCH IN CONTEXT

1. Systematic review: The authors reviewed the
research literature and findings from dementia-
based organizations in regard to community-based,
nonpharmacological programs to better understand
how the B Sharp program fits into the context of
current literature. There are few arts-based commu-
nity programs targeting dementia and fewer that
systematically assess cognitive changes over the
duration of the program.

2. Interpretation: Findings suggest that low-cost, com-
munity-sponsored programs may help in the pre-
vention of cognitive decline in individuals with
cognitive decline using a well-established neuro-
psychological assessment. Our results support recent
goals to delay the progression of the disease.

3. Future directions: While the feasibility study results
suggest positive results in terms of cognitive
improvement accompanying the B Sharp program,
future research should focus on understanding the el-
ements of the program that are critical and yield the
greatest benefits.
References

[1] Barkhof F, van BuchemMA. Neuroimaging in dementia. In: Hodler J,

Kubik-Huch RA, von Schulthess GK, eds. Diseases of the Brain,

Head and Neck, Spine 2016-2019. Switzerland: Springer, Cham;

2016. p. 79–85.

[2] Prince M,Wimo A, Guerchet M, Ali GC,Wu YT, PrinaM.World Alz-

heimer Report 2015. The Global Impact of Dementia. London: Alz-

heimer’s Disease International (ADI); 2015.

[3] Serafino P. Another Alzheimer’s Drug Fails as Lilly, Astra Halt Tests.

Bloomberg Website. Updated June 12, 2018. https://www.bloomberg.

com/news/articles/2018-06-12/lilly-astrazeneca-end-trials-as-alzheimer-

drug-shows-no-promise. Accessed September 8, 2018.

[4] Hughes TF, Flatt JD, Fu B, Chang CC, Ganguli M. Engagement in so-

cial activities and progression from mild to severe cognitive impair-

ment: the MYHAT study. Int psychogeriatrics 2013;25:587–95.

[5] Zissimopoulos J, Crimmins E, Clair PS. The value of delaying Alz-

heimer’s disease onset. Forum Health Econ Policy 2015;18:25–39.

[6] Adbowale V, Farmer P, Rose-Quirie A, Jenkins P, Greatley A, Bailey S.

The pursuit of happiness: A new ambition for our mental health. Cen-

treForum 2014:1–61.

[7] Chatterjee HJ, Camic PM, Lockyer B, Thomson LJ. Non-clinical com-

munity interventions: a systematised review of social prescribing

schemes. Arts & Health 2018;10:97–123.

[8] Gross AL, Rebok GW, Unverzagt FW, Willis SL, Brandt J. Cognitive

predictors of everyday functioning in older adults: Results from the

ACTIVE cognitive intervention trial. J Gerontol B Psychol Sci Soc

Sci 2011;66:557–66.

http://refhub.elsevier.com/S2352-8737(19)30055-1/sref1
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref1
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref1
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref1
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref2
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref2
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref2
https://www.bloomberg.com/news/articles/2018-06-12/lilly-astrazeneca-end-trials-as-alzheimer-drug-shows-no-promise
https://www.bloomberg.com/news/articles/2018-06-12/lilly-astrazeneca-end-trials-as-alzheimer-drug-shows-no-promise
https://www.bloomberg.com/news/articles/2018-06-12/lilly-astrazeneca-end-trials-as-alzheimer-drug-shows-no-promise
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref4
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref4
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref4
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref5
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref5
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref6
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref6
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref6
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref7
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref7
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref7
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref8
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref8
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref8
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref8


D.B. Davalos et al. / Alzheimer’s & Dementia: Translational Research & Clinical Interventions 5 (2019) 592-596596
[9] Zhang Y, Cai J, An L, Hui F, Ren T, Ma H, et al. Does music therapy

enhance behavioral and cognitive function in elderly dementia pa-

tients? A systematic review and meta-analysis. Ageing Res Rev

2017;35:1.

[10] Banner Alzheimer’s Institute. Life Enrichment Programs. Banner Alz-

heimer’s Institute Website. http://banneralz.org/education-events/

life-enrichment-programs.aspx. Accessed August 18, 2018.

[11] Randolph C, Tierney MC, Mohr E, Chase TN. The Repeatable Battery

for the Assessment of Neuropsychological Status (RBANS): prelimi-

nary clinical validity. J Clin Exp Neuropsychol 1998;20:310–9.

[12] Duff K, Humphreys Clark JD, O’Bryant SE, Mold JW, Schiffer RB

Sutker PB. Utility of the RBANS in detecting cognitive impairment
associated with Alzheimer’s disease: sensitivity, specificity, and posi-

tive and negative predictive powers. Arch Clin Neuropsychol 2008;

23:603–12.

[13] Rinehardt E, Duff K, Schoenberg M, Mattingly M, Bharucha K,

Scott J. Cognitive change on the repeatable battery of neuropsycholog-

ical status (RBANS) in Parkinson’s disease with and without bilateral

subthalamic nucleus deep brain stimulation surgery. Clin Neuropsy-

chol 2010;24:1339–54.

[14] Patton DE, Duff K, Schoenberg MR, Mold J, Scott JG, Adams RL.

Base rates of longitudinal RBANS discrepancies at one-and two-

year intervals in community-dwelling older adults. Clin Neuropsychol

2005;19:27–44.

http://refhub.elsevier.com/S2352-8737(19)30055-1/sref9
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref9
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref9
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref9
http://banneralz.org/education-events/life-enrichment-programs.aspx
http://banneralz.org/education-events/life-enrichment-programs.aspx
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref11
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref11
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref11
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref12
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref12
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref12
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref12
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref12
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref13
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref13
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref13
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref13
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref13
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref14
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref14
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref14
http://refhub.elsevier.com/S2352-8737(19)30055-1/sref14

	B Sharp—The cognitive effects of a pilot community music program for people with dementia-related disorders
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	Acknowledgments
	References


