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Abstract: Alzheimer’s disease (AD) is in an increasingly common affliction among the world’s aging population,
involving a steady decline in mental function and the onset of dementia. Music therapy has been demonstrated
to provide health benefits when used as an adjuvant treatment. To determine whether music therapy can improve
clinical outcomes of AD, we analyzed its effects on cognitive function and behavior in patients with mild AD in conjunction with conventional drug treatments. Sixty patients with mild AD were selected as the research subjects and
randomly divided into an observation group and a control group. Patients in the control group were treated with drug
therapy only, while the patients in the observation group were treated with music therapy and drug therapy. Scoring
according to the mini-mental state examination (MMSE), the Montreal cognitive assessment (MoCA), and the neuropsychiatric inventory (NPI) was used to assess patients before beginning treatment (t0), at the end of treatment
(t1), and three months after the completion of treatment (t2). We found that the MoCA and MMSE scores of patients
in both groups improved over the course of treatment, but that patients in the music therapy group demonstrated a
greater magnitude of improvement over patients in the control group. This finding suggests that music therapy can
improve cognitive function and behavior in patients with AD, helping to delay the progression of the disease and
improving prognosis.
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Introduction
Alzheimer’s disease (AD) is a chronic degenerative disease of the central nervous system,
characterized by progressive memory loss, cognitive dysfunction, and a decline in psychological and mental health [1, 2]. The cognitive
impairments of AD include memory loss, aphasia, apraxia, agnosia, and executive dysfunction, manifested as significant damage to memory, judgment, abstract thinking ability, and
inferential capability, complicated by abnormal
behavior and decline in social function [3, 4].
The primary pathological changes associated
with AD include diffuse cerebral cortical atrophy, the formation of senile plaques (SP) containing β-amyloid protein (Ap), and the formation of neurofibrillary tangles (NFT) made of
hyperphosphorylated tau protein [5]. Recent

studies have shown that the soluble β-amyloid
protein oligomer deposits in AD patients interfere with brain synapses and synaptic signaling
pathways resulting in a decline in brain synaptic
density and plasticity [6, 7].
The development of systematic neuropsychological assessment scales has aided in the
classification of cognitive dysfunction and
helped to establish diagnostic criteria for AD
and other neurodegenerative disorders [8, 9].
Subjective cognitive decline (SCD) and mild
cognitive impairment (MCI) have both been recognized as pre-clinical AD based on recommendations from the National Institute on Aging
and the AD Association. Researchers have recognized that, during the course of disease progression, patients go through an SCD stage
before MCI, providing an important strategy for
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Table 1. Study participant clinical data

Gender (Cases)

Male
Female

Age (years)
Education period (years)
Course of disease (years)
MMSE scores

Observation Control group
group (N=30)
(N=30)
10
12
20
18
70.4±7.5
69.1±7.2
6.92±2.94
6.99±2.89
4.02±2.91
3.90±2.81
22.85±1.22 22.92±1.28

Table 2. MMSE, MoCA and NPI scores in music
therapy of mild Alzheimer’s disease
Score
Items
MMSE t0
t1
t2
MoCA t0
t1
t2
NPI
t0
t1
t2

Observation
group
22.85±1.22
23.62±1.55
24.15±1.55
12.42±2.18
13.08±2.19
13.39±1.17
16.35±1.95
15.78±1.95
15.39±1.98

Control
F value P value
group
22.92±1.28 F=51.000 P=0.003
23.29±1.53
23.80±1.53
12.48±2.14 F=47.633 P=0.000
12.56±2.31
12.75±2.32
16.29±2.05 F=41.165 P=0.000
15.98±1.89
15.78±1.91

the selection of cognitive impairment patients
for clinical study [10, 11].
As the global population ages, the incidence of
AD also increases annually. In Western countries, the prevalence of AD is about 2% among
individuals older than 60 and up to 5% of those
older than 85 [12], while in China, the prevalence of AD is only 3-5% among those over 60
[13]. Recent studies have found that AD is
closely correlated with hypertension, diabetes,
high cholesterol, hyperhomocysteinemia, craniocerebral injury, sleep disorders, high-fat
diet, and epilepsy [14]. According to the World
Health Organization (WHO), AD underlies 60%70% of new dementia cases diagnosed each
year throughout the world [15]. Since the mechanisms of the pathogenesis and progression of
AD are not well understood, studies tend to
focus on developing treatments to help alleviate some of the symptoms of AD, but no treatments exist to fully reverse the progression of
the disease. Biological treatment options typically involve neurotransmitter substitution therapies, neurotrophic factors, drugs that promote
the metabolism of nerve cells, and neuroprotective agents [16, 17]. Stem cell therapy also
4809

has made some progress in treating AD by
reconstructing cell cycle and function, providing neuroprotection and nutritional support,
inhibiting the formation of amyloid protein,
and mediating immune function [18, 19].
However, the reliability and safety of these
therapies still needs to be assessed.
Music is the common language of all humans,
and is understood by people with different
levels of education, backgrounds, languages,
disease states, mood disorders, and physical limitations. Music therapy is an emerging
interdisciplinary subject, known to bring
about changes in the physical and psychological states of patients. Music therapy
embodies the biopsychosocial medical
model and has made great progress in
Europe and America since the 1940s, while
gaining traction in China [20]. Music therapy
provides specific types of music to help
patients achieve unified physical and emotional harmony and helps to alleviate the
stress response caused by adverse physiological and psychological factors [21]. In
recent years, music therapy has successfully
helped to alleviate surgery- and trauma-related pain and anxiety [22], chemotherapyrelated suffering [23], and fears of dental work
[24]. To determine whether music therapy is an
effective adjuvant to pharmacological treatment of AD symptoms, here we describe the
effects of music therapy on cognitive function
and behavior of mild AD patients receiving
pharmacological intervention.
Materials and methods
Patients
Sixty mild AD patients treated in the first affiliated hospital, Henan Polytechnic University
between January and December 2014 were
selected to participate in the study. There were
22 males and 38 females, with a mean age of
69.8±7.9, mean education period of 6.95±3.01
years, mean disease duration of 3.95±2.86
years, and mean mini-mental state exam
(MMSE) score of 17.63±3.69. All 60 patients
met the AD diagnostic criteria established by
the National Institute of Neurological Disorders
and Stroke and the Alzheimer’s Association
and were confirmed by head CT, MRT, and other
imaging. The Clinical Dementia Rating (CDR) of
the patients fell between 0.5-1.0, and any
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Figure 1. MMSE scores in AD patients who received music therapy (observation group) and those who did not
(control group). A. Beginning treatment; B. At the completion of treatment; C. Three months after treatment; D. Estimated marginal means of MMSE scores before (t0), immediately following (t1), and three months after treatment (t2).

patients that exhibited severe hearing loss or
severe damage to vital organs and those who
could not complete the study were excluded.
The 60 patients were divided into two groups
of 30, one group for observation and one for
control, using a random number table. There
were no statistically significant differences in
gender, age, education, disease duration, or
MMSE score between the two groups (Table
1). Patients in both groups maintained their
original drug treatment plans. All patients and
family members were informed of the study
and provided informed consent. The study protocol was approved by the ethics committee of
the first affiliated hospital, Henan Polytechnic
University.
Music therapy
Patients in the observation group received
music therapy in addition to their original drug
4810

plans. An indoor treatment site with soft lighting and little noise or interference was chosen,
and songs were selected by the first author of
this article according to patients’ pathogenic
condition, education level, and personal preferences. Typically, older songs familiar to the
elderly were chosen. The sound volume was
controlled at 40 decibels, and the patients
sang along with the therapist three times per
day for 30-50 min per session. The frequency
and duration could be adjusted according to
patient’s condition. Both groups underwent
treatment for three consecutive months and
followed up three months after the end of
treatment.
Cognitive and behavioral measures
Cognitive function was evaluated and compared between the two groups at three time
points: before treatment (t0), at the end of treatInt J Clin Exp Med 2018;11(5):4808-4814
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Figure 2. MoCA scores in AD patients who received music therapy (observation group) and those who did not
(control). A. Beginning treatment; B. At the completion of treatment; C. Three months after treatment; D. Estimated
marginal means of MMSE scores before (t0), immediately following (t1), and three months after treatment (t2).

ment (t1), and three months after treatment (t2)
using the mini-mental state examination (MMSE) [25] and Montreal Cognitive Assessment
(MoCA) scoring [26]. Lower scores on the
MMSE and MoCA indicated more severe cognitive impairment. The neuropsychiatric behaviors of patients in the two groups were evaluated using the Neuropsychiatric Inventory (NPI),
with higher scores indicating more serious
damage to mental behaviors [27].

Mauchly’s Test of sphericity was used to assess the correlation of the repeated measurement data. The least significant difference
(LSD) was used for pairwise comparison and
corrected for multiple comparisons with the
Bonferroni correction. A P<0.05 was considered to be statistically significant.
Results

Statistical analysis

MMSE scores remained unchanged regardless
of therapy

The SPSS 17.0 statistical package (IBM, Armonk, NY) was used to establish a database and
perform statistical analysis. Measurement data was expressed as mean ± standard deviation. The repeated measurement data at multiple time points were processed by analysis
of variance of repeated measurement data.

MMSE was used to determine the severity of
memory impairment and/or AD progression. At
baseline, there were significant differences in
MMSE scores between the treatment groups.
No significant differences were detected between groups at the first time points (before
treatment). In both groups, the scores improved
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Figure 3. NPI scores in AD patients who received music therapy (observation group) and those who did not (control).
A. Beginning treatment; B. At the completion of treatment; C. Three months after treatment; D. Estimated marginal
means of MMSE scores before (t0), immediately following (t1), and three months after treatment (t2).

(increased) over the study duration, with tests
administered at the conclusion (t1) and three
months after treatment (t2) (Table 2). However,
the improvement in MMSE was significantly
better in the group receiving music therapy
in addition to pharmacological intervention
(P=0.003). Figure 1 depicts the distribution
and estimated marginal means of MMSE
scores at the 3 time points.

control group (P<0.01). Within the observation
group, MoCA scores at t1 and t2 were both significantly increased compared to pre-treatment
values (P<0.01), as shown in Table 2. Figure 2
depicts the distribution and estimated marginal means of MoCA scores at the three time
points.

MoCA scores improve with music therapy

NPI was used to evaluate neuropsychiatric
symptoms. At t0, there were no significant differences in NPI scores between the two groups.
In both groups, the NPI scores improved over
the course of the study. Further, at t1 and t2, NPI
scores in the observation group were significantly lower compared to the control group
(P<0.01). In the observation group, NPI scores
at t1 and t2 were both significantly decreased
compared to pre-treatment values (P<0.01), as

The MoCA is a test for the rapid assessment of
mild cognitive dysfunction. At t0, there were no
significant differences in MoCA scores between
the two groups. As found with the MMSE,
scores in both groups improved (increased)
over the course of the study. However, at t1 and
t2, MoCA scores in the observation group were
significantly higher compared to those of the
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shown in Table 2. Figure 3 depict the distribution and estimated marginal means of NPI
scores at the three time points.
Discussion
AD patients for whom no specific drug therapy
can be applied may still benefit from intensified behavioral therapy, environmental changes,
functional training, and rehabilitation therapy.
Music therapy has become an increasingly popular supportive treatment due to its economical
efficiency and simplicity of use, along with its
success in delaying disease progression, reducing anxiety, supporting immunity, and improving
comfort and quality of life in elderly patients
with chronic diseases. Music and language
appear to share common neural pathways, and
thus music therapy may play an important role
in the rehabilitation of language and cognitive
function [28, 29]. It has achieved promising
results in the treatment and cognitive function
rehabilitation of AD [29, 30]. Dassa and Amir
revealed that songs from the AD patients’ past
elicited memories, especially songs related to
their social and national identity, and that the
participants expressed positive feelings, a
sense of accomplishment and belonging [30].
Fukui et al. reported that the secretion of 17
b-estradiol and testosterone, hormones that
are supposed to have preventive effects on
Alzheimer’s disease, is significantly increased
by music therapy [31].
MMSE, MoCA and NPI were used to evaluate
mild cognitive impairment. Our study showed
that music therapy could improve the MMSE,
MoCA and NPI scores of AD patients undergoing conventional treatments. Both MMSE and
MoCA scores were significantly higher but NPI
scores were significantly lower at the end of the
treatment and three months after the treatment ended for patients undergoing concurrent music and conventional drug therapy compared to patients who only underwent conventional drug therapies. The higher MMSE and
MoCA scores indicate better cognitive function,
while the lower NPE score indicates improved
neurobehavior. These results suggest that
music therapy can be an effective adjuvant to
support pharmacological intervention in AD.
Music therapy, when combined with pharmacological treatment, led to greater improvements
in the cognitive function and mental behavior of
AD patients over pharmacological intervention
4813

alone. Thus, music therapy may relieve some of
the progressive cognitive dysfunction and mental impairment caused by AD, and should be
further explored for its potential to delay disease progression while improving prognosis.
Disclosure of conflict of interest
None.
Address correspondence to: Dr. Ning An, Department of Neurology, Hongqi Hospital, Affiliated to
Mudanjiang Medical College, No. 5 at Tongxiang
Road, Aimingxiang, Mudanjiang 157000, Heilongjiang Province, P. R. China. E-mail: aning157000@
163.com

References
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Amermori T, Jendelova P, Ruzicka J, Urdzikova
LM, Sykova E. Alzheimer’s disease: mechanism and approach to cell therapy. Int J Mol Sci
2015; 16: 26417-26451.
Bryson KJ and Lynch MA. Linking T cells to Alzheimer’s disease: from neurodegeneration to
neurorepair. Curr Opin Pharmacol 2015; 26:
67-73.
Zhao QF, Tan L, Wang HF, Jiang T, Tan MS, Tan
L, Xu W, Li JQ, Wang J, Lai TJ, Yu JT. The prevalence of neuropsychiatric symptoms in Alzheimer’s disease: systematic review and meta-analysis. J Affect Disord 2015; 190: 264271.
Bengoetxea X, Rodriguez-Perdigon M, Ramirez
MJ. Object recognition test for studing cognitive impairments in animal models of Alzheimer’s disease. Front Biosci (Schol Ed) 2015; 7:
10-29.
Sery O, Povová J, Míšek I, Pešák L, Janout V.
Molecular mechanisms of neuropathological
changes in Alzheimer’s disease: a review. Folia
Neuropathol 2013; 51: 1-9.
Takata K and Kitamura Y. Molecular approaches to the treatment, prophylaxis, and diagnosis of Alzheimer’s disease: tangle formation,
amyloid-b, and microglia in Alzheimer’s disease. J Pharmacol Sci 2012; 118: 331-337.
Forny-Germano L, Lyra e Silva NM, Batista AF,
Brito-Moreira J, Gralle M, Boehnke SE, Coe BC,
Lablans A, Marques SA, Martinez AM, Klein
WL, Houzel WL, Ferreira ST, Munoz DP, De Felice FG. Alzheimer’s disease-like pathology induced by amyloid-b oligomers in nonhuman
primates. J Neurosci 2014; 34: 13629-13643.
Nagvi RM, Haider S, Tomlinson G, Alibhai S.
Cognitive assessments in multicultural populations using the Rowland universal dementia
assessment scale: a systematic review and
meta-analysis. CMAJ 2015; 187: E169-175.

Int J Clin Exp Med 2018;11(5):4808-4814

Music therapy in AD
[9]

[10]

[11]

[12]
[13]

[14]

[15]
[16]

[17]
[18]

[19]

[20]

[21]

4814

Liu-Seifert H, Siemers E, Sundell K, Price K,
Han B, Selzler K, Aisen P, Cummings J, Raskin
J, Mohs R. Cognitive and functional decline
and their relationship in patients with mild Alzheimer’s dementia. J Alzheimers Dis 2015;
43: 949-955.
Sun Y, Yang FC, Lin CP, Han Y. Biochemical and
neuroimaging studies in subjective cognitive
decline: progress and perspectives. CNS Neurosci Ther 2015; 21: 768-775.
Höller Y and Trinka E. What do temporal lobe
epilepsy and progressive mild cognitive impairment have in common? Front Syst Neurosci
2014; 8: 58.
Abdulrahman GO Jr. Alzheimer’s disease: current trends in Wales. Oman Med J 2014; 29:
280-284.
Shi H, Wang Z. A brief review on studies of Alzheimer’s disease in China: its mechanism,
imaging and therapy. Science China 2013; 12:
1142-1144.
Zhou Y, Resnick SM, Ye W, Fan H, Holt DP,
Klunk WE, Mathis CA, Dannals R, Wong DF. Using a reference tissue model with spatial constraint to quantify [11C] Pittsburgh compound
B PET for early diagnosis of Alzheimer’s disease. Neuroimage 2007; 36: 298-312.
Cornutiu G. The incidence and prevalence of
Alzheimer’s disease. Neurodegener Dis 2011;
8: 9-14.
Franco R and Cedazo-Minguez A. Successful
therapies for Alzheimer’s disease: why so
many in animal models and none in humans?
Front Pharmacol 2014; 5: 146.
Anand R, Gill KD, Mahdi AA. Therapeutics of
Alzheimer’s disease: past, present and future.
Neuropharmacology 2014; 76: 27-50.
Sproul AA. Being human: the role of pluripotent
stem cells in regenerative medicine and humanizing Alzheimer’s disease models. Mol Aspects Med 2015; 43-44: 54-65.
Tong LM, Fong H, Huang Y. Stem cell therapy
for Alzheimer’s disease and related disorders:
current status and future perspectives. Exp
Mol Med 2015; 47: e151.
Yinger OS and Gooding L. Music therapy and
music medicine for children and adolescents.
Child Adolesc Psychiatr Clin N Am 2014; 23:
535-553.
Sendelbach SE, Halm MA, Doran KA, Miller
EH, Gaillard P. Effects of music therapy on
physiological and psychological outcomes for
patients undergoing cardiac surgery. J Cardiovasc Nurs 2006; 21: 194-200.

[22] Lin PC, Lin ML, Huang LC, Hsu HC, Lin CC. Music therapy for patients receiving spine surgery. J Clin Nurs 2011; 20: 960-968.
[23] Bao Y, Kong X, Yang L, Liu R, Shi Z, Li W, Hua B,
Hou W. Complementary and alternative medicine for cancer pain: an overview of systematic
reviews. Evid Based Complement Alternat Med
2014; 2014: 170396.
[24] Mejíz-Rubalcava C, Alanís-Tavira J, MendietaZerón H, Sánchez-Pérez L. Changes induced by
music therapy to physiologic parameters in patients with dental anxiety. Complement Ther
Clin Pract 2015; 21: 282-286.
[25] Tombaugh TN and Mclntyre NJ. The mini-mental state examination: a comprehensive review. J Am Geriatr Soc 1992; 40: 922-935.
[26] Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings
JL, Chertkow H. The montreal cognitive assessment, MoCA: a brief screening tool for mild
cognitive impairment. J Am Geriatr Soc 2005;
53: 695-699.
[27] Kaufer DI, Cummings JL, Christine D, Bray T,
Castellon S, Masterman D, MacMillan A,
Ketchel P, DeKosky ST. Assessing the impact
of neuropsychiatric symptoms in Alzheimer’s
disease: the neuropsychiatric inventory caregiver distress scale. J Am Geriatr Soc 1998;
46: 210-215.
[28] Im ML and Lee JI. Effects of art and music therapy on depression and cognitive function of
the eldly. Technol Health Care 2014; 22: 453458.
[29] Li HC, Wang HH, Chou FH, Chen KM. The effect
of music therapy on cognitive functioning
among older adults: a systematic review and
meta-analysis. J Am Med Dir Assoc 2015; 16:
71-77.
[30] Dassa A and Amir D. The role of singing familiar songs in encouraging conversation among
people with middle to late stage Alzheimer’s
disease. J Music Ther 2014; 51: 131-153.
[31] Fukui H, Arai A, Toyoshima K. Efficacy of music
therapy in treatment for the patients with Alzheimer’s disease. Int J Alzheimers Dis 2012;
2012: 531646.

Int J Clin Exp Med 2018;11(5):4808-4814

