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Abstract: As the population ages, the prevalence of dementia is increasing. Distressing
behavioral problems are often part of the illness. This review considers the available evidence
for cognitive effects related to music, evidence for the efficacy of music in the management of
behavioral problems in dementia, and evidence about the effects of different types of music, their
mode of delivery, and any adverse effects. Live music may be more beneficial than recorded.
The effect of music may not be lasting, but there is evidence of benefit in studies, which to date
are mostly not of high quality.
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Background

The rising prevalence of dementia, allied closely with the aging of the population,
poses distinct social, economic, and health care challenges. A recent epidemiologic
assessment based on US census data estimated that, in 2010, there were 4.7 million
individuals in that country aged 65 years or older with Alzheimer’s disease (AD)
dementia.! The same study reported that the total number of people with AD dementia
in the US in 2050 is projected to be 13.8 million. A similar pattern has been observed
in other developed and developing countries; dementia is a global issue.?

Behavioral disturbances are common in dementia and lead to considerable stress for
patients and caregivers. Typical disturbed behaviors include psychosis and paranoia,
aggression, wandering, disinhibited behavior, and sleep disturbance. Managing these
behaviors can be difficult, with increasing care needs and stress for all involved. The
outcome may be residential placement or elder abuse.’

Pharmacotherapy may be of limited benefit and its use is controversial. Medications
used include antipsychotic agents, benzodiazepines, cholinesterase inhibitors, antiepi-
leptics, and antidepressants. There is limited evidence supporting the efficacy of these
agents and they are often associated with significant adverse effects.

Nonpharmacologic strategies include the use of regular patient routines, exercise
programs, regular toileting, and modification of personal care strategies. For a signifi-
cant number of patients, these strategies are either not effective or are only partially
effective. Therefore, there is a pressing need to explore additional strategies for the
management of behavioral problems.

The search for alternative strategies to manage the behavioral symptoms of demen-
tia has led to interest in the use of arts-based therapies for patients with cognitive
disorders.* Decades of case-based reports suggest benefit from such interventions,

submit your manuscript
Dove

http:

Degenerative Neurological and Neuromuscular Disease 2013:3 47-51 47
© 2013 Nair et al. This work is published by Dove Medical Press Ltd, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)

Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further
permission from Dove Medical Press Ltd, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Ltd. Information on how to
request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/DNND.S35762
mailto:kichu.nair@newcastle.edu.au

Nair et al

Dove

although the quality of the available evidence is limited.
A Cochrane review updated in 2010 identified ten studies
of music therapy in the management of behavioral problems
associated with dementia and found that there was insuf-
ficient evidence owing to the quality of the studies to sup-
port or discourage the use of music therapy in this context.’
Problems with available studies include small numbers
of subjects, inadequate descriptions of study participants,
imprecise data collection methods, high attrition rates, and
insufficient statistical analysis. Despite this, there is evidence
to support the efficacy of activity programs, music, behavior
therapy, light therapy, caregiver education, and changes to
the physical environment.

The use of music therapy has been proposed to assist in
the management of agitated behaviors. Such therapies consist
of either playing music to calm patients with dementia and
to improve cooperation with caregivers, or utilization of a
trained therapist to lead patient participation in playing or
listening to music. Advantages of such therapies include low
cost and the presumed absence of adverse effects.

Some studies including music and physical therapy
have shown modest cognitive benefits of music therapy in
dementia.” Live music may be more beneficial than prere-
corded music. One small study of 32 subjects found that live
interactive music had immediate and positive engagement
effects in subjects with apathy, regardless of the severity
of their dementia. Prerecorded music was nonharmful but
less clearly beneficial.® The effects of music on behavior
in dementia appear short-lived in studies to date, relating
only to the immediate period during which music is being
played.”!® Another small study found that passively listen-
ing to a preferred music was effective in reducing measures
of anxiety in a population of residential care patients with
dementia."" Furthermore, music can improve duration and
quality of sleep in both healthy elderly subjects and older
people with AD dementia.'?!3

There is also evidence for music therapy, as opposed to
simply listening to music, for the management of dementia-
related behavioral symptoms. A program of music therapy
improved composite measures of such symptoms in a small
population of 59 patients with AD dementia.'*

Music may lower biological markers of stress in dementia
patients. A small study evaluating music therapy in elderly
patients with senile dementia found beneficial effects on
chromogranin A, confirming the benefits of music.'> While
a measure of behavioral symptoms was also benefitted in
this study, the overall effect of music therapy on behavioral
symptoms of dementia is not a simple one, and there is

evidence that under some circumstances the effect can be
adverse.’

Cognition and music

Children with music training demonstrated better verbal but
not visual memory than did their counterparts without such
training. When these children were followed up for a year,
those who had started or continued music training demon-
strated significant verbal memory improvement.'® These
findings are similar to those for adults,'” and suggest that
music training systematically affects memory processing in
accordance with possible neuroanatomic modifications in the
left temporal lobe.'¢ Magnetic resonance imaging studies in
adults with a history of childhood music training (before age
12 years) identified enhanced size of the left planum tempo-
rale region, an area in the temporal lobe, which is associated
with improved verbal but not visual memory function.'” The
effects of music on brain development have suggested a pos-
sible clinically useful effect in the care of patients suffering
from neurodegenerative diseases.

Music, whether played or listened to, has neurocogni-
tive effects that have been detected in various populations.
Studies utilizing functional magnetic resonance imaging
have allowed identification of diffuse activation of regions
throughout the brain in predictable patterns.'®

Studies of this type identified activation of a network from
auditory relay stations in the midbrain to high-level cortical
brain structures related to working memory and attention, and
beyond that to movement-planning areas in the cortex. The
frontoparietal cortex, which regulates tasks related to atten-
tion and working memory, displayed consistent responses
between individuals, principally in the right hemisphere,
particularly Broca’s and Geschwind’s area counterparts in
the right hemisphere.'®

One study found evidence for relatively preserved
knowledge of music in a musically untrained patient with
semantic dementia and characteristic asymmetric anterior
temporal lobe atrophy.' This suggests that music is partly
separable functionally and anatomically from other semantic
domains.

The central diagnostic feature of AD is memory loss.
There is encouragement from small studies that memory
for music may be retained in some individuals. One such
controlled study investigated this and found that, while not
universal, memory for music is preserved in a proportion of
people with AD while other memory is lost.*” The recognition
of familiar or unfamiliar memories may be impaired, but the
ability to play a musical instrument may be retained.?!
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What type of music?

Many studies attest to the effectiveness of individualized
music therapy in patients with dementia.?>* The use of
one-to-one music therapy in dementia is limited in clinical
practice by significant cost factors. Ambient music, whereby
music is played through a sound system, can be used to
modify clinical environments in a cost-effective way.

Previous studies have shown benefit to patients when
ambient music is used in a variety of clinical settings. These
include outpatient procedures,?**” postoperative recovery,?
and geriatric care settings.?’! The use of patient-preferred
music where patients are given a selection of music from
which to choose is problematic. Allowing patients, particu-
larly in dementia units, to choose their own music or to agree
upon any particular music would be logistically challeng-
ing and difficult. One study showed benefit to two patients
exposed to preferred music or nonpreferred music using
headphones, but the study had only three patients in total and
observation times were limited to 20 minutes per day.*

Reminiscence-based music therapy has been found to
be effective in the treatment of depressive symptoms in
people with dementia.’® Patients respond better to familiar
rather than unfamiliar music. It may be that early on in the
development of dementia the patient’s musical preferences
should be sought and stored for use in reminiscence-based
therapy at a later stage.

Commonly music therapy is delivered to groups, but it
may be that the music used is not preferred or acceptable to
some participants who may only be able to express their dis-
satisfaction through behavior rather than language. Individual
music therapy using a patient’s preferred music has been
shown to be effective in reducing aggressive behavior.*

Music therapy for people with dementia usually
involves listening to either recorded or live music, but not
participation. No adequate studies could be found of guided
improvisation therapy for people with dementia. Guided
improvisation therapy involves the playing of a number of
tuned and untuned percussion instruments. Through this,
the person is able to communicate and express emotion in
a relationship with the therapist when normal language and
expression are not possible. There is a need for studies of
this intervention in dementia where it could be very useful
in building a relationship and relieving frustration amongst
other symptoms.

The Remington trial of 2002 assigned 68 nursing home
residents to single, brief treatments of “soft, calming Baroque
classical music”, as well as gentle hand massage or a com-
bination of the two. When agitated behaviors were counted

during treatments by trained observers, mean agitation
fell from baseline by 50% with music, 37% with massage,
and 61% with both. These differences were all statistically
significant.?® The ideals of Baroque music include evoking a
consistent and balanced state of mind and rhythmic precision.
These characteristics could be beneficial to patients in
dementia units, but so far there is little evidence to suggest
that Baroque music actually fulfills these ideals.

Our Baroque research
In our pilot observational study we employed the slow, calm
movements of Baroque music by Bach, Handel, Vivaldi, and
Corelli piped through a residential home for 3 hours nightly in
award of 14 people suffering from dementia.>* It was a 6-week
trial with a 2-week period to collect baseline data, 2 weeks
of intervention, then a 2-week washout period. Challenging
behaviors were identified and measured in frequency and
severity on a devised rating scale. It was the first study in
this area of nonpatient-preferred ambient music and yielded
strongly positive results, ie, a 40% reduction in challenging
behaviors. The intervention had a profoundly positive effect
on one particular subject who would wander, strip herself,
and agitate fellow patients. During the intervention period,
her behavior improved dramatically. The effect lasted until
the intervention was stopped and approached the previous
baseline levels for all subjects during the washout period.
The program at this nursing home continued for some
time and several nursing homes were interested in employing
the intervention based on the limited evidence of this study.
One program, at St Hedwig Nursing Home in Blacktown,
NSW, Australia, was awarded in 2006 a “Better Practice
in Aged Care Award” from the Aged Care Standards and
Accreditation Agency Ltd for implementation of a Baroque
music program to address challenging behaviors associ-
ated with dementia based on the protocol of the pilot study
(http://www.accreditation.org.au/accreditation/list-of-award-

recipients/).
Subsequently, we did a randomized controlled study

to replicate the findings of the 2003 pilot study in a larger
sample.” This study was carried out in a multicultural,
dementia-specific, aged-care facility in Newcastle, NSW,
with 75 residents. A crossover design with a baseline-
intervention-washout framework was employed. The results
were negative. Some residents were “agitated by the music
and some requested it to be turned off . The conclusion was
that Baroque music does indeed affect behavior, but in this
case negatively, and that if music is to be employed at all,
it should be music personally selected by the nursing home
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resident. The suggested reasons for the negative results were
that the music was too loud or too fast or that the music
patients preferred was different. Our studies are the only ones
to exclusively use ambient Baroque music to treat challenging
behaviors in nursing home residents.

Conclusion

Further research will be needed before widespread use of
music therapy in the treatment of behavioral symptoms of
AD is implemented. O’Connor et al published a systematic
review? reporting that only 25 of 118 studies met what they
considered a standard quality. The importance of that review
is that it provides guidelines to optimize quality standards
for future research in this area, including music therapy,
patient-preferred music, and the use of ambient Baroque
music. Their recommendations include random allocation
to distinct control arms of the study; sufficient informa-
tion about a study’s methods to permit replication; larger
sample sizes; use of statistical analyses; and, as a matter of
stipulation, behavior measures being collected by persons
blinded to treatment allocation and to the study’s aims. None
of the trials cited in this review meet the O’Connor standards.
It is recommended that further trials be carried out in this
area, adhering to these standards.

Alzheimer dementia is a progressive and common neu-
rodegenerative disease. Behavioral disturbances, including
wandering, aggression, psychosis, and apathy are among the
most disabling symptoms of this illness. Such symptoms do
not respond well to pharmacotherapy, so nondrug interven-
tions are of great interest.

Music is an intervention with proven effects on the
human central nervous system, relative low cost, and ease
of administration, and little capacity to do harm. Its efficacy
is not currently established, but initial studies suggest a role
for such therapy as part of a comprehensive plan of manage-
ment for the behavioral complications of dementia. A more
thorough evaluation with the aid of randomized controlled
trials is warranted.

Music therapy offers potential benefit on both theoretical
and empirical grounds. A distinction between performance
and listening must be made, and between live and recorded
performance. The use of a program of intervention using a
trained music therapist should also be considered a distinct
form of music-based intervention. Not surprisingly, music of
a type preferred by the patient may be of greater therapeutic
benefit than a generic format of music. The relationship
between music and behavior in dementia is complex, and
symptoms do not always improve with its application.
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