4 ‘
Science & Enlightenment

Original Article

MEDISAINS - VOL. 21 NO. 3 (2023) 91-96

- MEDISAINS

Jurnal llmiah Ilmu - Ilmu Kesehatan

Acoustic music therapy on improving cognitive function and sleep quality

in elderly dementia patients

Dedy Purwito 1, Sukardin 2

1 Community Nursing Department, Health Science Faculty, Universitas Muhammadiyah Purwokerto, Banyumas, Central Java, Indonesia
2 Family and Community Health Nursing Department, Sekolah Tinggi lImu Kesehatan Mataram, West Nusa Tenggara, Indonesia

ARTICLE INFORMATION

ABSTRACT

Received: November 05, 2023
Revised: December 18, 2023
Accepted: December 23, 2023

KEYWORDS

Music Therapy; Quality of Life; Sleep Quality;
Cognition; Dementia

CORRESPONDENCE

Phone: +62 815-6991-263
E-mail: dedypurwito@ump.ac.id

Background: Acoustic music therapy has been shown to have an impact on
reducing anxiety and stress, but not specifically on various stages of dementia
and sleep quality in the elderly. This research could explore how acoustic music
therapy can provide similar benefits in elderly patients with dementia, where
sleep and quality of life problems are often primary concerns.

Objective: To determine the effect of acoustic music therapy on improving cog-
nitive function and sleep quality in elderly dementia patients.

Method: A pre-experimental design employing a one-group pretest-posttest
without a control group was utilized. The sampling method employed was pur-
posive sampling, involving 30 selected respondents. The paired sample t-test
was then applied for the statistical analysis.

Results: The average dementia score among the elderly increased by 4.36
points (16.17 + 5.53 to 20.53 + 4.14) after the intervention. Similarly, the average
score for sleep disorders decreased by -0.4 points (7.07 + 3.11 to 6.67 + 1.92).
The statistical analysis indicated a significant influence of acoustic music on de-
mentia disorders in elderly individuals with sleep disorders (p<0.0001). How-
ever, acoustic music did not affect sleep disorders in the elderly (p>0.05).

Conclusion: Acoustic music therapy benefits the elderly, particularly in manag-
ing dementia and sleep disorders. These findings emphasize the potential of
music therapy as a valuable non-pharmacological alternative in the overall care

of the elderly.

INTRODUCTION

Declining cognitive function in the elderly impacts decreas-
ing daily social activities, becoming unproductive, giving
rise to public health problems, and increasing financing of
family, society, and government.! Along with the increase
in the number of older adults, there is also an increase in
the population with dementia. Approximately 60-70% of
cases are attributed to Alzheimer's dementia, a degenera-
tive disease characterized by a decline in brain function.*
This condition impacts various aspects such as emotions,
memory, decision-making, behavior, and other cognitive
functions, ultimately disrupting daily activities.?

In 2015, it was estimated that 47.5 million people world-
wide had dementia, with 22 million in Asia and over 4 mil-
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lion in the United States suffering from Alzheimer's dis-
ease; by 2050, the number is predicted to quadruple.® Low
and middle-income countries account for about 58% of
cases, and this number is expected to rise to 71% by
2050. A new dementia case occurs every 4 seconds, re-
sulting in a total of 7.7 million cases globally annually. It is
estimated that there will be a growth of 75.6 million cases
by 2030 and 135.5 million by 2050. Alzheimer's affected
one million people in Indonesia in 2013, with projections to
double by 2030 and reach four million by 2050, indicating
a consistent upward trend in Alzheimer's cases.!

Dementia can be distinguished by a variety of symptoms,
such as impaired memory, diminished arithmetic skills,
and decreased spontaneous activity, along with disorien-
tation and language disorders like aphasia.l Individuals
who experience it face confusion, severe memory decline
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that hinders task completion, significant self-care difficul-
ties, disrupted sleep cycles, incontinence, loss of familial
recognition, and repetitive actions.> During advanced
stages, sleep disturbances become more prevalent. Addi-
tional symptoms include confusion, language difficulties,
communication challenges, problem-solving issues, per-
sonality changes, and motor coordination struggles, vary-
ing severity and progression.®

Effective management is only possible through early diag-
nosis and appropriate care. Those with dementia also ex-
perience sensitivity to environmental sounds, with some
experiencing a loss of accurate interpretation despite the
possibility of hearing loss.” The prevention of confusion,
illusions, frustration, and agitation caused by excessive
noise is crucial with careful sound management.®

An effective way to address sleep disorders in the elderly
is to create a comfortable and peaceful sleeping environ-
ment. Non-pharmacological therapies, such as music ther-
apy, particularly Physio Acoustic Sound (PAS) therapy,
have significantly improved sleep quality and overall well-
being.”® In Finland, the development of music acoustic
physio involves connecting unique chairs or beds to a PC
that produces low-frequency sound waves, impacting var-
ious body functions, including the brain's control center,
the thalamus, nerve tissue, muscles, and circulation.
Acoustic physio music can reduce muscle tension, im-
prove blood flow, and alleviate pain. PAS therapy has
proven effective in overcoming nocturnal problems in de-
mentia patients and addressing issues such as stress,
stiffness, and pain in various conditions, including autism
and personality disorders.%1!

Although acoustic music therapy has been proven to im-
pact the reduction of cognitive function, there is still limited
research specifically exploring its effects on various stages
of dementia and sleep quality in the elderly. The unique-
ness of this research lies in its focus on elderly patients
with dementia, where sleep and quality of life issues are
often primary concerns. This research aims to determine
the effect of acoustic music therapy on improving cognitive
function and sleep quality in elderly dementia patients.

METHOD

Study Design

This study uses a pre-experimental design with a pre-test
and post-test in a group without a control group.

Setting and Respondents

The study focuses on the elderly living in Sudagaran
Banyumas Elderly Social Services, consisting of 83 el-
derly. The researcher employs a purposive sampling tech-
nique to ensure a targeted sample, carefully selecting par-
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ticipants based on predetermined inclusion criteria. The el-
derly who lack cooperation or are in an unwell condi-
tion/undergoing treatment are not included in this study, so
30 elderly meet the criteria. This method allows for the de-
liberate selection of samples, considering specific factors
determined by the researcher and the recognized charac-
teristics of the population under study.!?

Experimental Procedure

The initial steps involved the preparation of essential tools
and materials, including questionnaires, mobile phones,
and earphones. The data collection process commenced
with administering a dementia measurement question-
naire before the intervention. Upon completing this meas-
urement, the participants were exposed to the therapeutic
intervention of acoustic music physiotherapy. The second
measurement was carried out after a lapse of seven days
following the commencement of acoustic music physio-
therapy, allowing for an assessment of the sustained ef-
fects and changes over this one week. This sequential ap-
proach in data collection ensured a comprehensive evalu-
ation of the impact of acoustic music physiotherapy on the
participants' dementia-related outcomes.”:8:10

Variables, Instruments, and Measurements

This study's data collection process consisted of two
phases, with assessments conducted before and after
acoustic music physiotherapy.'?12 he researcher adminis-
tered a comprehensive questionnaire designed to explore
various aspects of dementia systematically during the ini-
tial phase of acoustic music physiotherapy. The question-
naire was carefully crafted and utilized established criteria
to capture subtle insights into the cognitive aspects of de-
mentia.”'* The researcher employed the Mini-Mental
State Examination (MMSE), a widely recognized and
standardized tool celebrated for its reliability in meticu-
lously assessing cognitive capabilities to delve further into
the participants' cognitive functions.'® The comprehensive
nature of this tool allowed for a complete examination of
the cognitive landscape, providing valuable insights into
the participants' mental states.

The assessment of sleep quality was crucial to gain a com-
prehensive understanding of the study's scope. The Pitts-
burgh Sleep Quality Index (PSQI) was chosen as the in-
strument used to achieve this.'>® Renowned for its effi-
cacy in evaluating not only the quality but also the intricate
patterns of sleep, the PSQI emerged as a robust and ver-
satile means of delving into the multifaceted dimensions of
sleep within the context of the research. The selection of
these instruments demonstrates a methodological rigor
that aims to gain a nuanced and comprehensive under-
standing of the cognitive and sleep-related aspects dis-
cussed in this study.
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Statistical Analysis

The paired t-test was chosen as the statistical method to
conduct a comparative analysis of dementia scores and
sleep quality, meticulously examining their fluctuations be-
fore and after the implementation of acoustic music physi-
otherapy.t’

Ethical Consideration

This comprehensive research endeavor underwent a rig-
orous evaluation process. It was granted ethical approval
by the Research Ethics Committee of Muhammadiyah
University Purwokerto, as denoted by the official reference
number KEPK/UMP/29/IV/2019. This ethical approval,
emblematic of the commitment to upholding research in-
tegrity and ethical standards, was officially bestowed upon
the study on the 23rd day of April 2019. The meticulous
scrutiny and endorsement by the Research Ethics Com-
mittee affirm the adherence to ethical principles and the
conscientious pursuit of knowledge in the scholarly pursuit
conducted by the researchers involved in this study.

RESULTS

Table 1 provides a detailed depiction of age distribution,
gender composition, sleep duration, sleep patterns, and
time to fall asleep. Most individuals are 60-74 (60%), gen-
der distribution indicates 63.3% women, average sleep du-
ration is 7.02 hours, and time to fall asleep averages 52
minutes.

Table 2 summarizes cognitive and sleep quality scores for
elderly participants before and after an intervention. After
the intervention, there was a significant improvement in
cognitive scores and sleep quality scores. The observed
changes in both variables (cognitive and sleep quality) af-
ter the intervention indicate a positive impact. The lower
standard deviation after the intervention suggests a better
level of consistency in participants' responses to the inter-
vention. These findings offer a comprehensive insight into
the cognitive and sleep quality dynamics of the elderly par-
ticipants, demonstrating the potential impact of the inter-
vention on enhancing cognitive function and improving
sleep quality.

The influence of acoustic music on cognition and sleep
quality is shown in Table 2, which provides cognitive and
sleep quality before intervention. The significant improve-
ment in cognitive scores after the intervention indicates
that acoustic music may positively impact cognitive func-
tion. Although there was a decrease in the average sleep
quality score after the intervention, this change is not sta-
tistically significant (>0.05). This analysis suggests that
acoustic music intervention may provide positive benefits,
especially in the cognitive aspect, even though changes in
sleep quality may not be statistically significant.
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Table 1. Characteristic of Respondents

Characteristics Result
Age, years
35-49 4 (13.3%)
60-74 18 (60%)
75-90 7 (23.3%)
90-120 1 (3.3%)
Gender
Man 11 (36.7%)
Woman 19 (63.3%)
Sleeping duration, hour 7.02+0.74
Time needed to sleep, minutes 52 + 23.55

Table 2. Analysis of Differences in Cognitive and Sleep
Quality Scores Before and After Acoustic Music Therapy

Variable Mean + SD Mean Diff  p-value

Cognitive
Before 16.17 £ 5.53 4.37 0.0001
After 20.53+4.14

Sleep Quality
Before 7.07+3.11 0.40 0.476
After 6.67 +1.92

DISCUSSION

The research strongly supports the effectiveness of psy-
choacoustic music intervention as a successful way to im-
prove dementia in the elderly. The implications may stim-
ulate further development in non-pharmacological ap-
proaches to dementia management in the elderly popula-
tion.817 Dementia significantly declines cognitive function,
hindering daily activities and social interactions.3*8 In par-
ticular, cognitive decline in the elderly often includes de-
creased memory abilities or recall. Management of de-
mentia involves crucial actions in maintaining the patient's
cognitive function and self-esteem.5%4

In dementia treatment, it is essential to understand that
treatment strategies can be divided into two main ap-
proaches: pharmacological and non-pharmacological.
While pharmacological approaches often involve using
medications to reduce symptoms, non-pharmacological
approaches explore solutions that do not involve medica-
tions. One non-pharmacological approach that has gained
attention is music therapy.*® Therapy is not only a promis-
ing alternative but also positively contributes to dementia
management. Further understanding of how music ther-
apy can be effectively applied in dementia care may pro-
vide valuable guidance for developing more comprehen-
sive non-pharmacological methods for addressing the
complex challenges associated with this condition.

The results of this study lead us to a deeper understanding
of the effects of interventions on sleep disorders in the el-
derly population. Before the intervention, it was found that
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the average sleep disturbance score reached 7.07. How-
ever, after the intervention was applied, the average score
decreased to 6.67. It is essential to highlight that sleep
quality scores did not significantly change following the in-
tervention, despite the quantitative data in Table 3 confirm-
ing a statistically significant improvement in cognitive
scores. Although acoustic music physiotherapy may help
improve cognitive function, the measured outcomes indi-
cate a less significant effect on sleep quality.?* This can
be interpreted as a challenge or complexity in overcoming
sleep disorders in the elderly with the method or approach
used. Certain factors, such as individual characteristics,
underlying health conditions, or even variability in re-
sponse to interventions, may play a role in the observed
results.

During the research, exciting findings showed that some
older adults fell asleep during the intervention. This sug-
gests that the intervention positively impacts the comfort
and calm of the studied older adults. Specifically, pleasure
and calm were associated with the experience of listening
to music provided by the researcher. These findings reflect
the potential positive influence of Physio Acoustic Sound
Therapy. According to the explanation, physio-acoustic
sound therapy allows the body to produce serotonin, a
neurotransmitter associated with happiness and relaxa-
tion. In addition, this therapy can also contribute to reduc-
ing adrenaline levels in the blood, which can generally trig-
ger a stress response.?> With the reducing effects of
adrenaline, the body can achieve a better level of relaxa-
tion, allowing for more optimal body function.10:12

Furthermore, these findings suggest that using music or
sound therapy as part of an intervention for the elderly may
be a significant aspect to consider in designing health or
care programs specifically for the elderly population 1421
By understanding and exploiting sound therapy's potential
psychological and physiological benefits, we can create a
more holistic and practical approach to improving older
adults' quality of life and well-being.

The statistical analysis indicates a significant difference
before and after intervention using physio-acoustic music
in older adults with sleep disorders (p<0.0001). More tech-
nically, a p-value close to zero indicates that the likelihood
of this change occurring by chance is very low, strength-
ening the validity of the findings. The interpretation of
these findings is that physio-acoustic music has a positive
and significant influence on sleep disorders in older adults
with dementia. Music in a therapeutic context is a practical
and valuable intervention in managing sleep disorders in
this elderly population. These results are consistent with
previous research, showing that providing music effec-
tively manages dementia symptoms and psychological as-
pects in the elderly.”
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These findings support the concept that music provides
entertainment and can be an effective therapeutic tool in
alleviating sleep disorders and improving psychological
well-being in older people with dementia. Integrating music
therapy or physio-acoustic music can be a valuable inter-
vention in designing mental health care and support pro-
grams for older people in various care contexts.?® Listen-
ing to music can make the human brain more active in re-
calling vital memories, which has a strong association with
positive effects on memory, especially in individuals with
Alzheimer's.” Research and observation have shown that
music can activate various brain areas, including those in-
volved in storing and recalling memories.

In individuals with Alzheimer's or other cognitive disorders,
where memory abilities are often affected, listening to mu-
sic can provide unique stimulation.”?> Music can create
emotional ties to past memories, which can often trigger
positive responses in people with dementia. Through lis-
tening to music, especially songs or melodies related to
their life experiences, the individual may experience pow-
erful memories and respond with positive emotions. Stim-
ulation of memories through music can also have a signif-
icant psychological impact on people with dementia.

Music can be a means to express emotions, improve
mood, and evoke positive experiences. This has signifi-
cant value in the care and support of the mental health of
individuals with dementia, as they often face complex
emotional and cognitive challenges.” Thus, listening to
music is not only a pleasant activity but can also be con-
sidered an effective therapy for improving memory and
psychological well-being in people with Alzheimer's or sim-
ilar cognitive disorders. This approach reflects recognition
of the power of music in stimulating brain function and
stimulating emotional memories, providing a valuable way
to support the quality of life of people with dementia.

The results of this study provide a fascinating picture re-
garding the influence of physio-acoustic music on sleep
disorders in the elderly. The analysis results showed no
significant difference before and after the intervention us-
ing physio-acoustic music (p>0.05). This means that, sta-
tistically, the physio's acoustic music intervention did not
significantly improve sleep disorders in the elderly studied.
However, it should be noted that these results are not in
line with previous studies providing that physio-acoustic
music effectively overcame sleep problems in patients with
dementia. These inconsistencies raise questions about
factors that may have influenced study results, such as dif-
ferences in sample characteristics or intervention meth-
0ds.??

The theory states that music can trigger a relaxation re-
sponse by decreasing the body's need for oxygen, in-
creasing blood flow, the release of calming neurotransmit-
ters, and improving nervous system function. As a result,
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the body's muscles become more relaxed, creating a feel-
ing of calm and comfort, making sleeping more accessible
for the elderly.® This dissonance between research find-
ings and theory highlights the complexity of understanding
the interaction between physio-acoustic music and sleep
disorders in older people. Further research is needed to
explore the factors that may account for these differences
and further understand how physio-acoustic music can be
optimized as an intervention tool in managing sleep disor-
ders in the elderly population.

CONCLUSIONS AND RECOMMENDATION

The findings reveal a significant positive effect of acoustic
music therapy on dementia disorders among the elderly,
as evidenced by a notable increase in the average demen-
tia score post-intervention. Although the average score for
sleep problems decreased, this difference was insignifi-
cant. These findings imply that acoustic music therapy has
the potential to be a successful strategy for treating de-
mentia in the senior citizen community. The noted en-
hancement in cognitive performance emphasizes how mu-
sic therapy can benefit the well-being of those facing de-
mentia-related difficulties. Even though the effect on sleep
quality did not approach statistical significance in this in-
vestigation, the general tendencies point in a good direc-
tion and call for more research to enhance comprehension
of acoustic music therapy's effects across dementia
stages. The study's expansion to diverse demographic
backgrounds and dementia stages aims to furnish a com-
prehensive guide for implementing acoustic music therapy
in elderly care, offering a deeper understanding of its ho-
listic effects on overall well-being.
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