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Abstract: Objective: To evaluate the effect of music therapy on Alzheimer’s disease (AD) patients and to provide
evidence in support of the implementation of music therapy in the management of AD. Methods: We explored works
published in the medical literature in English and Chinese from January 2000 to December 2017 on the evaluation
of the effect of music therapy on AD after intervention. We searched the relevant databases, including PubMed,
Chinese Biomedical Literature, the full-text databases of Chinese periodicals, the Wanfang databases, and other
network resources. The literature was screened according to the criteria of inclusion and exclusion. The bias risk
assessment tool recommended by the Cochrane work manual and the randomized controlled study model were
used (extensions of the CONSORT statement). The quality of each study was used as the reference standard to
evaluate the quality of the literature. The intelligence and daily energy ability of the patients with AD were taken as
the effective indexes to extract the relevant information that had been included in the literature. Stata 11.0 soft-
ware was used to collect the data of 15 final studies, and the random effect model was used to combine the effect
quantity and the meta-analysis. Results: The 15 studies on the effects of music therapy on Alzheimer’s cognitive
function show that the data are heterogeneous (1°=90.3), and combining the effect of the random effect model,
SMD=0.139, 95% CL [-0.36, 0.63], P=0.443>0.05, there is no statistical significance. The 6 studies on the effects
of music therapy on the activities of daily living (ADL) in AD show the heterogeneity of the data (1>=92.8). Combining
the effect of the random effect model, SMD=-0.03, 95% CL [-0.81, 0.75], P=0.933>0.05, and there was no statisti-
cal significance. Conclusion: The effect of music therapy on cognitive function and ADL in patients with AD is not
significant. Music therapy for AD patients also needs further research involving a multi-center study, a larger sample
size, and various musical models. We also need to explore whether music therapy is suitable for use in Chinese
pension institutions, including whether it is convenient and feasible. The low-cost and effective music therapy mode
for the prevention of Alzheimer's disease has a profound influence and a great significance.
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in clinical work are AD, which accounts for about
60% of all dementia types, and there are also
vascular, frontotemporal, and mixed dementia.

Introduction

As the Chinese population is ageing rapidly, the

prevalence of AD is increasing and multiplying
[1]. AD is a progressive neurodegenerative dis-
ease with a hidden onset and the clinical mani-
festations of cognitive impairment [2] (most
notably short-term memory loss and functional
impairment) are central, and may be accompa-
nied by aphasia, apraxia, agnosia, visual spatial
skills impairment, executive dysfunction, per-
sonality and behavioral changes, and other
mental and behavioral symptoms, a group of
diseases that affect an individual’s social func-
tion and lead to a decline in daily life and the
quality of life. The common types of dementia

AD has become one of the top four causes of
death after cardiovascular and cerebrovascular
disease and cancer.

Since the pathogenesis of dementia has not yet
been clarified, at present, the treatment of it is
still a challenging problem in clinical work,
although the drug treatment of dementia is
more mature, but is often accompanied by
unavoidable side effects and complications,
especially atypical antipsychotics, which are
used to treat the mental and behavioral symp-
toms of dementia, and although they are effec-
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tive, they are associated with severe adver-
se cardiovascular and cerebrovascular events
and extrapyramidal symptoms [3]. In view of
the limitations of drug therapy, more and more
studies are beginning to explore the effective-
ness of non-pharmacological therapy for AD.
As a promising non-pharmacological therapy
for dementia, music therapy has become one
of the hot research topics of scholars and is
becoming more and more popular.

Music therapy is usually carried out by profes-
sional music therapists or systematically tr-
ained rehabilitation trainers and a caretaker for
dementia patients. According to the patient's
preferred type of music, a pleasant and warm
environment or atmosphere is created through
active music therapy that includes singing,
dancing, or instrument performance or passive
music therapy which involves listening to live or
recorded music, so as to realize a personalized
goal in the relationship of music therapy. In
2006, the American Music Therapeutics Asso-
ciation (AMTA) defined music therapy (MT) [4]
“achieving individualized goals in therapeutic
relationships through clinical and evidence-
based music interventions”. Music is beyond
the communication of language and has a mag-
ical power that can break the barrier of isola-
tion. Music therapy is not a cure for dementia
but it is based on the systematic use of musical
instruments to improve communication bet-
ween music therapists and patients, which may
have beneficial effects on one’s social, cogni-
tive and psychobehavioral symptoms. It im-
proves the quality of life of dementia patients.
The effectiveness of music therapy in the inter-
vention of AD patients was evaluated by MMSE,
ADL/QOL and the treatment progress was mon-
itored atthe same time, and it was done accord-
ing to the new data collected in the field of
research to guide the next step of practice.

Available evidence suggests that music thera-
py may be a useful treatment or can effectively
manage Alzheimer’'s symptoms. At the same
time, music therapy is a low-cost, safe, effec-
tive, and enjoyable non-invasive treatment that
can be designed and delivered by professional
music therapists and other nursing staff in the
home [5]. However, based on the analysis of
evidence-based medicine, the current research
has not established reliable evidence to prove
the practical clinical value of music therapy,
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which greatly limits the generality of music ther-
apy. The purpose of this paper is to systemati-
cally search, screen, and evaluate the literature
published in recent years through the method-
ology of meta-analysis in evidence-based medi-
cine, and to integrate the evidence of music
therapy of AD from 2000 to 2017, to provide a
reference for dementia prevention and treat-
ment policies with elderly patients.

Data and methods
Search strategy

To search the database of Chinese scientific
and technological journals, the Chinese bio-
medical literature database, the Chinese peri-
odical full-text database, the Wanfang data-
base, PubMed, and other related data of net-
work resources. The retrieval period is from
January 2000 to December 2017. The litera-
ture retrieval strategy adopts the principle of
the combination of subject words and free-text
words. The key words are “Alzheimer’s disease”
and “music therapy”. “Alzheimer disease”,

” » o«

“Alzheimer”, “dementia”, “music”, “musical”, “m-
elody”, “singing”, “Music therapy”, and “Music
intervention”. The retrieval process is based
on Entries for the Systematic Review and Me-
ta Analysis Priority Report. The Preferred Re-
porting Items for Systematic Reviews and
Meta-Analyses (PRISMA) are divided into four
processes: retrieval, initial screening, integra-

tion, and synthesis.
Inclusion criteria

(1) The literature about music therapy of AD at
home and abroad (clinical study, not basic sci-
ence or animal experiments), the type of inves-
tigation is a randomized controlled study; (2)
First-hand research materials, not reviews; (3)
The subjects of the study were AD patients; (4)
the research design is reasonable and the sta-
tistical method is correct; (5) Outcome indica-
tors should include MMSE, ADL/QOL of AD
patients.

Exclusion criteria

(1) the type of investigation is a non-random-
ized controlled study, such as a case control
study; (2) repeated reports; (3) unreliable
literature.
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Evaluation of document quality

The bias risk assessment tool and the quality of
random controlled study reports recommend-
ed by the working manual of Cochrane collabo-
ration Network (extensions of the CONSORT
statement, CONSORT extension) were used to
evaluate the literature quality. Bias risk was
evaluated in terms of selection, implementa-
tion, measurement, follow-up, reporting, and
other bias items, and each index was judged to
have either a “low bias risk”, a “bias risk uncer-
tainty”, or a “high bias risk”.

Data extraction

The investigator set up a data extraction table
to describe the general characteristics of the
study period, type and the sample size of the
selected literature and to extract the indexes of
intelligence, daily life ability, and the life quality
effect, and to describe the research results of
music therapy on AD respectively.

Statistical analysis
Heterogeneity analysis

The most commonly used heterogeneity test is
the Q test, in the case of a small number of
combined studies, we usually change a=0.05
to «=0.10, in order to make up for the low test
efficiency of the Q test method, and to elimi-
nate the influence of the number of studies on
the statistical test efficiency. Q is usually con-
verted to get an 12, and 1?>=0-25% indicates no
heterogeneity, 25-50% indicates low heteroge-
neity, 50-75% indicates moderate heterogene-
ity, and 75-100% indicates high heterogeneity.
Using Stata 11.0 software, if the heterogeneity
of each study included is acceptable, that is,
the test level P>0.10 and 12<50%, the fixed
effect model is selected for the meta-analysis.
If there were heterogeneity at P<0.10 and
[2>50% among the results of the study, the ran-
dom effect model was used to analyze the het-
erogeneity source of the meta-analysis. The
heterogeneity test was performed by using Q
and I? statistics, and the combined effect was
determined using the Der Simonian and Laird
method (the D-L method), verifying that the
consolidated statistics are statistically differ-
ent using the hypothesis test, P<0.05, and it
shows that the combined statistics are statisti-
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cally significant, or P>0.05, when there was no
statistical significance.

According to the manual of the Cochrane sys-
tem evaluation and the viewpoints of the simi-
lar studies the effect of intervention can be
divided into three grades according to the value
of the effect: SMD<0.2, the effect of interven-
tion is small, 0.2<SMD<0.5, the intervention
effect is moderate, and SMD>0.5, the effect of
intervention is high.

Forest plots are based on the statistical indica-
tor and the statistical analysis method, a graph
drawn from the result of a numerical operation.
It is in a plane rectangular coordinate system,
centered on a vertical invalid line with a hori-
zontal coordinate scale 1 or O, and multiple
lines parallel to the horizontal axis are used to
describe the amount of the effects and the con-
fidence intervals that are included in the study.
The effects and confidence intervals of the mul-
tiple studies are described by a single prism (or
other graph). It describes very simply and intui-
tively the statistical results of the meta-analy-
sis and it is the most commonly used expres-
sion of results in meta-analyses.

Forest graphs of continuous variables: When
the measurement data (continuity variable) is
used, the weighted mean difference (WMD) or
the standardized mean difference (SMD) are
used as the combined statistics to calculate
the confidence interval of 95%.

When the 95 Cl of a certain study contains O,
that is, the 95 CI horizontal line in the forest
map intersects with the invalid vertical line (the
horizontal coordinate scale is 0), the average
value of a certain index in the test group is
equal to that of the control group, and the
experimental factors do not reach the ideal
effect.

When the upper and lower limits of 95 Cl in a
certain study are greater than O, that is, in the
forest map, the 95 CI horizontal line does not
intersect with the invalid vertical line, and the
horizontal line falls on the right side of the inval-
id line, the average value of a certain index in
the test group is greater than that in the control
group. If the index studied by the researcher is
an adverse event, the test factor is a harmful
factor (risk factor), and if the event studied by
the researcher is a beneficial event, the experi-
mental factor is a beneficial factor.
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When the upper and lower limits of 95 Cl in a
certain study are less than O, that is, in the for-
est map, the 95 Cl horizontal line does not
intersect with the invalid vertical line, and the
horizontal line falls on the left side of the invalid
line, the average value of a certain index in the
test group is smaller than it is in the control
group. If the index studied by the researcher is
an adverse event, the experimental factor is a
beneficial factor (protection factor), and if the
event studied by the researcher is a beneficial
event, the experimental factor is a harmful
factor.

Forest graphs with binary variables: The 95%
confidence interval (Cl) was calculated using
RR or OR as a statistical indicator when the
study object was a binary variable (such as
occurrence and non-occurrence).

When the 95% CI of a study RR (OR, RD) con-
tains 1, that is, the horizontal line of 95% CI in
the forest map intersects with the invalid verti-
cal line, it can be considered that the incidence
rate of the test group is equal to that of the con-
trol group, and the test factor is not effective.

When the 95% Cl upper and lower limits of a
certain study RR (OR, RD) are all greater than 1,
that is, in the forest map, the 95% ClI cross line
does not intersect with the invalid vertical line,
and the horizontal line falls to the right of the
invalid line, so the incidence in the test group is
higher than it is in the control group. If the
events studied by the researchers were adverse
events (such as morbidity, illness, death, etc.),
the experimental factors in the trial group would
increase the occurrence of the adverse events,
and the test factors were harmful (risk factors).
If the events studied by researchers are benefi-
cial events, (such as effective, relieving, surviv-
al, etc.), the test factors will increase the benefi-
cial events, and the experimental factors are
beneficial factors.

When the upper and lower limits of 95% Cl in a
study are less than 1, that is, in the forest map,
the 95% CI horizontal line does not intersect
with the invalid vertical line, and the horizontal
line falls on the left side of the invalid line, the
incidence of the trial group is considered to be
less than that of the control group. If the events
studied by the researchers were adverse events
(such as morbidity, illness, death, etc.), the
experimental factors in the trial group would
reduce the occurrence of the adverse events; if
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the event studied by the researcher is a benefi-
cial event (such as effective, relieving, survival,
etc.), the experimental factor will reduce the
occurrence of the beneficial event, and the
experimental factor will be a harmful factor.

Sensitivity analysis

A sensitivity analysis is based on the character-
istics of each study (such as design type, fol-
low-up, etc.) to reconsider the number of stud-
ies included in the meta-analysis, and to com-
pare the changes of the results of the two meta
analyses before and after the analysis. The aim
is to investigate the stability and reliability of
the meta-analysis results. If there is no essen-
tial change in the results of meta-analysis or
the systematic reviews, the sensitivity and reli-
ability of the analysis results are better, if the
conclusion is reversed, the conclusion is
prudent.

Bias analysis into literature

Funnel plots analysis

The detection of the publication bias is shown
by funnel plot. A funnel graph is a visual obser-
vation to identify the existence of publication
bias. It is recommended by the Cochrane hand-
book. In this method, the estimated value of
the effect quantity of each study is shown on
the x axis, the sample size is shown on the y
axis to a scatter plot drawn, and a visual obser-
vation of whether it is symmetrical or not. A fun-
nel graph is the most commonly used method
to identify the existence of publication bias in
the study, and the presupposition is that the
accuracy of the effect estimator increases with
an increase of the sample size. In studies
involving small sample sizes, the estimated
value of the effect quantity is distributed at the
bottom of the graph with a wide range, and the
estimation value of the effect quantity of the
large sample size is distributed at the top of the
graph, and the range is narrower.

The key to seeing whether there is a published
bias from the funnel diagram is to see if the
tests are funnel-shaped distributions centered
on vertical lines. Generally large samples are
distributed at the top of the funnel and concen-
trated near the vertical line. When the sample
size is small, the test is evenly scattered in the
lower part of the funnel graph. If the included
study has no bias or less bias, the figure shows
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[ Literature Search Process ]

the check variable is an argu-
ment, and the OR value is
divided by its standard error
as the dependent variable. It

"Alzheimer's disease," "Alzheimer Disease," "alzheimer," "dementia,"
respectively. Music "musical” "melody" "singing" "Music Therapy" "Music
Intervention" To query the database of Chinese sci-tech periodicals for the
key words. Chinese Biomedical Literature Database, Chinese Journal Full-
text Database, Wanfang Database, pubMed and other related databases and

other network resources Relevant information.

is actually a test of whether
the intercept is zero or not. If
the intercept is zero, there is
no publication bias. Otherwise,
it indicates the existence of

publication bias. The Begg
method is similar to this, and

s ™~ 242 "
Except for repetition, the time it is considered that Egger is
Accessto r(e rlli\;e;rg)documents range is inconsistent, the research - &8
L ) subject is not more sensitive to Begg when

y
Access o the literature ofthe

research
L subject (n=126) )

y

the number of studies is less
or less biased.

Result

Literature retrieval results

get the relevant literature (n=63)
o J

s ™ -
) . Except for literature that does not
After reading the title and abstract, match the types of reviews and
studies (n=63)

and retrieval process

] Document retrieval process

y

This study retrieved 428 rele-
vant articles, including 290

Read the full text, according to
inclusion, exclusion criteria, and
finally included in 15 articles for

Exclusion effectindicators not
consistent with the literature

in English and 138 in Chinese.
We eliminated duplicate do-

meta analysis

Figure 1. Literature screening flowchart.

a similar inverted funnel with a small top and a
large bottom. If there is an asymmetric funnel
graph, there may be a greater bias, and the
more obvious the asymmetry, the greater the
degree of bias, which is mostly caused by pub-
lication bias. However, funnel diagrams usually
have a lot of subjectivity, and this method is
specific, intuitive and simple, but it cannot
accurately test the symmetry of the graph. It is
better to use an Egger test or a Begg test to get
a more objective p value, thus avoiding the sub-
jectivity of judging from the funnel diagram
alone.

The Begg and Egger methods

In fact, this method uses a statistical method
to test the funnel graph. The Egger method
uses linear regression, while the Begg method
uses a linear correlation test. The general for-
mula of the regression equation can be
expressed as: OR/SE=a+b*1/SE, that is, the
inverse of the standard error of the OR value of
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cuments, documents outside

our time scope, and irrelevant

documents using the docu-

ment management softwa-
re. We initially selected 126 papers on the con-
tents of the match, and after reading the titles
and abstracts, 63 articles were excluded be-
cause the literature review and other research
types did not match. Further, by reading the full
text of the literature screening effect index, 46
articles were excluded because of the differ-
ence of the effect index, and the heterogeneity
of the research object was larger. We eventually
ended up with 16 randomized controlled trials.

Literature screening flow chart (Figure 1)

Evaluation of literature quality (offset risk): This
meta-analysis did not specifically distinguish
between different types of dementia or severi-
ty, nor did it compare the validity of various
musical patterns between the groups. The
intervention of music therapy to AD patients
includes music therapists, dementia rehabilita-
tors, nursing staff of old-age institutions and so
on, and the place of implementation was not
uniform, so there is a certain publication bias.
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Table 1. Data on the effects of music therapy on dementia intelligence
First Author &

sample Intervention

Data Source Intervene personnel Intervention mode Conclusion

Publication time capacity time (month)
Liu Jinyu, 2013 [14] Chinese Journal of Practical Neurodiseases 60 Professional training Passive music therapy 1 Music rehabilitation training can
Dementia rehabilitation trainer improve the cognitive function of AD
patients.

Zhong Weia, 2015 [18] Chinese Medical Journal 57 Music therapists and nurses Passive music therapy 6 Group music therapy contributes to the
recovery of Alzheimer’s patients.

Mai Suzhen, 2014 [19] International Medicine and Health Guidance 64 Rehabilitation instructor Passive music therapy 6 Music therapy can improve cognitive

News function of AD patients.

Chen Lian, 2012 [6] Sichuan Mental Health 53 Music therapist Combination of active 6 Music therapy can improve cognitive

and passive music therapy function of AD patients.

Gao Zhihong, 2013 [15] Health Studies 60 Trained doctors and nurses Passive music therapy 9 Music therapy can improve cognitive
function of AD patients.

Lv Jihui, 2014 [7] Chin J Neurol 93 Music therapist Active music therapy 6 Music therapy can improve memory
function in AD patients.

Liu Gang, 2005 [8] Acupuncture and Moxibustion 41 doctor Passive music therapy 4 Music therapy can improve the curative
effect of AD patients.

Liu Lichun, 2017 [20] Chinese Journal of Gerontology 25 Music therapist Active music therapy 4 Music therapy can improve cognitive
function of AD patients.

Yang Yuefeng, 2017 [16] Modern Diagn Treat 40 Music therapist Passive music therapy 4 Music therapy can improve the curative
effect of AD patients.

Teppo Sarkam, 2013 [9] The Gerontologist 55 Music therapist Combination of active 12 Music activities can improve the cogni-

and passive music therapy tive function of patients with mild and
moderate AD.

Chien-Hsun Li, 2015 [10] Neuropsychiatric Disease and Treatment 41 paramedic Passive music therapy 6 Music therapy has no significant effect
on the overall cognition of mild AD
patients.

Masayuki Satoh, 2015 [11] Dement Geriatr Cogn Disord Extra 20 Professional singers and Combination of active 6 Music therapy has no significant effect

pianists and passive music therapy on the overall cognition of mild AD
patients.

AnnVande Winckel, 2004 [17] Clinical Rehabilitation 25 Therapeutist Active music therapy 3 The effect of music training on cogni-
tion of patients with moderate to severe
dementia is beneficial.

Hsin Chu, 2013 [12] Biological Research for Nursing 104 Music therapist Combination of active and 2 Group music therapy can delay the

passive music therapy cognitive function of AD patients.

EvaM.Arroyo-Anll, 2013 [9] BioMed Research International 27 Music therapist Passive music therapy 3 Familiarity with music can enhance

self-awareness in patients with AD.
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Table 2. Data on the effects of music therapy on the daily life ability of dementia patients

Music therapy and Alzheimer’s disease

E:Zﬁii‘:::)?: t(i&me Data Source faaprggil; Intervene personnel Intervention mode tlir;:Zr;Irigtr:(tJ;) Conclusion
Liu Jinyu, 2013 [14] Chinese Journal of Practical 60 Professional training Passive music therapy 1 Music therapy can effectively improve the ADL ability of AD
Neurodiseases Dementia rehabilitation trainer patients.
Zhong Weia, 2015 [18]  Chinese Medical Journal 57 Music therapists and nurses Passive music therapy 6 Group music therapy contributes to the recovery of
Alzheimer’s patients.
Mai Suzhen, 2014 [19] International Medicine and 64 Rehabilitation instructor Passive music therapy 6 Music therapy can effectively improve the ADL ability of AD
Health Guidance News patients.
Gao Zhihong, 2013 [15] Health Studies 60 Trained doctors and nurses Passive music therapy 9 Music therapy can effectively improve the ADL ability of AD
patients.
Liu Gang, 2005 [8] Acupuncture and Moxibustion 41 doctor Passive music therapy 4 Music therapy can effectively improve the ADL ability of AD
patients.
Liang Disai, 2016 [13] Hebei Journal of Traditional 128 Trained doctors and nurses Passive music therapy 3 Music therapy can effectively improve the ADL ability of AD
Chinese Medicine patients.
Table 3. A total of 15 studies were included in the meta analysis
. o . experimental group control group .
First Author & Publication time Weight (%) SMD (95% ClI)
nl Mean1l Sd1 n2 Mean2 Sd2
Liu Jinyu, 2013 [14] 30 21.13 3.09 30 16.57 3.08 6.82 1.48 (0.91, 2.05)
Zhong Weia, 2015 [18] 28 22.51 7 29 31.54 13.45 6.89 -0.84 (-1.38, -0.30)
Mai Suzhen, 2014 [19] 32 9.87 2.61 32 16.05 2.45 6.65 -2.44 (-3.09, -1.79)
Chen Lian, 2012 [6] 25 16.1 2.47 28 15.44 2.33 6.89 0.28 (-0.27, 0.82)
Gao Zhihong, 2013 [15] 30 21.63 2.62 30 19.82 3.15 6.94 0.62 (0.11, 1.14)
Lv Jihui, 2014 [7] 32 17.64 5.3 30 17.91 3.1 6.98 -0.06 (-0.56, 0.44)
Liu Gang, 2005 [8] 20 20.08 6.39 21 18.56 8.41 6.73 0.20 (-0.41, 0.82)
Liu Lichun, 2017 [20] 12 8.24 5.09 13 13.92 5.81 6.18 -1.04 (-1.88, -0.20)
Yang Yuefeng, 2017 [16] 20 26.3 3.5 20 19.2 2.6 6.26 2.30 (1.50, 3.11)
Teppo Sarkam, 2013 [9] 27 19 5.7 28 20.3 5.1 6.91 -0.24 (-0.77, 0.29)
Chien-Hsun Li, 2015 [10] 20 16.7 5.55 21 141 3.71 6.71 0.55 (-0.77, 2.05)
Masayuki Satoh, 2015 [11] 10 19.1 3.9 10 20.9 3.5 6.04 -0.49 (-1.38, 0.40)
AnnVande Winckel, 2004 [17] 15 15.53 4.44 10 11 4.3 6.14 1.03 (0.18, 1.89)
Hsin Chu, 2013 [12] 52 14.24 6.39 52 13.5 4.6 7.18 0.13 (-0.25, 0.52)
EvaM.Arroyo-Anll, 2013 [9] 20 19.5 3.28 20 17.35 3.57 6.68 0.63 (-0.01, 1.26)

Total (95% ClI) 0.14 (-.36, 0.63)

Heterogeneity chi-squared =145.02, (d.f.=14) P=0.000; I1>=90.3% Test of overall effect: z=0.55 (P=0.584).
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Study %
10 SMD (95% CI) Weight
Liu Jinyu (2012) i _—— 1.48 (0.91, 2.05) 682
Zhong W eisi (2015) —_—— E 0.84 (-1.38, -0.20) 689
Mai Sizhen (2014) —_— ' -2.44 (-309, -1.79) 865
Chen Lisn (2012) —-i-o— 0.28 (0.27,0.82) 689
Gso Zhinong (2012) a:-—--— 0.62 (0.1, 1.14) 6.94
Lv Jihui (2014) —o-i— -0.08 (-058, 0.44) 6.8
Liu Gang (2005) —_— 0.20 (0.41.0.82 673
Liu Lichun (2017) —_— E -1.04 (-188, 0.20) 6.18
Yang Yuefeng (2017) i —_— 230 (1.5, 2.11) 6.26
Teppo Sarkamo (2013) —_— 0.24 (-0.77, 0.29) 691
Chien-Hsun Li1 (2015) -4:—0— 0.55 (0.07.1.18) 671
Massyuki Satch (2015) —-o—-i— 0.49 (-138, 0.40) 604
Ann Van de Winokel (2004) i—v— 1.03 (0.18, 1.89) 6.14
Hsin Chu (2013) —f— 0.13 (0.25,0.52) 7.18
EvaM. Arroyo-Anlié (2013) -E—n— 0.63 (:0.01,1.26) 668
Oversll (lsquared = 90.3%, p =0.000) -c::Dr 0.14 (:0.36,0.63) 100.00
1
NOTE: Weights are from random effects analysis !
T T
-3.11 0 an

Figure 2. The effect of music therapy on MMSE intervention in AD patients. AD, Alzheimer’s disease; MMSE, Mini-

mental State Examination.
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daily life abilities, but only 10
demonstrated the effect of
music therapy on AD or cogni-
o tive function, 1 demonstrated
the effect of music therapy on
the daily life ability of AD. A
total of 914 patients were
included. The maximum sam-
ple size was 128 cases and
the minimum was 20 cases.

Statistical analysis results

We observed that studies
[6-13] found music therapy
had no significant effect on
s the cognitive function and

0.14 -0.03 0.12

Figure 3. The sensitivity of music therapy to MMSE intervention in AD pa-
tients. AD, Alzheimer’s disease; MMSE, Mini-mental State Examination.

General information included in the literature
(Tables 1 and 2)

In the 16 included randomized controlled stud-

ies, there are 5 demonstrating the effect of
music therapy on AD of cognitive function and
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042 activity of daily living of AD,
studies [14-17] found it has a
remarkable effect, studies
[18-20] found it has no effect.

Evaluation of MMSE intervention effect of mu-
sic therapy in AD patients

A total of 15 studies were included in the meta-
analysis (Table 3), MMSE indicators were used
to analyze the effect of intervention.
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Funnel plot with pseudo 95% confidence limits

analyze the effect of inter-
vention.

Heterogeneity analysis (Figu-
re 5): (1) Results of heteroge-
neity test: °’=92.8%, P=0.000;
(2) Combined effect quantity
of standardized mean differ-

. ence: SMD=(-0.033); (3) Co-

mbined effect of standardized
mean difference 95% CI

o (-0.81, 0.75); (4) Test after
combining statistics Z=0.08,
P=0.933.
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Figure 4. A Funnel diagram was used to evaluate publication bias for the 15

studies. SMD, standardized mean difference.

Heterogeneity analysis (Figure 2): (1) Results of
heterogeneity test: 1°=90.3%, P=0.000; (2)
Combined effect quantity of standardized me-
andifference: SMD=0.139; (3) Combined effect
of standardized mean difference 95% Cl (-0.36,
0.63); (4) Test after combining statistics Z=0.55,
P=0.584.

According to the analysis above, 15 items of
RCT into the meta-analysis are heterogeneous,
based on the Cochrane evaluation manual sug-
gested that random effect model should be
used. The results show the test after combining
the statistics Z=0.55, P=0.584, P>0.05, and
there was no statistical significance, so it shows
that the effect of music therapy on Alzheimer’s
MMSE is not significant.

Sensibility analysis (Figure 3): The sensitivity
analysis shows that the data is more robust,
and without any one of the values, the amount
of consolidation effect does not change much.
It shows that music therapy has no significant
effect on the mentality of Alzheimer’s disease.

Publication bias test: A funnel map is drawn for
the 15 studies included, as shown in Figure 4.
Begg's Test: z=0.30, Pr > |z|=0.767 (continuity
corrected), P>0.05, and there was no statistical
significance, and there was no publication bias.

Evaluation of ADL intervention effect of music
therapy in AD patients

A total of 6 studies were included in the meta-
analysis (Table 4), ADL indicators were used to
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According to the analysis
above, 6 items of RCT into the
Meta-analysis are heteroge-
neous, based on the Cochrane
evaluation manual's sugges-
tion that the random effects model should be
used. The results show the test after combining
the statistics 7=0.08, P=0.933, P>0.05, and
there was no statistical signifcance, showing
that the effect of music therapy on Alzheimer’s
ADL is not significant.

Sensibility analysis (Figure 6): The sensitivity
analysis shows that the data is more robust,
and without any one of the values, the amount
of consolidation effect does not change much.
There was no statistical significance, and there
was no publication bias.

Publication bias test: Because of the small
number of studies involved, it is of little signifi-
cance to draw funnel maps. Begg'’s Test: z=0.00,
Pr > |z|=1.00 (continuity corrected), P>0.05.
There was no statistical significance, and there
was no publication bias.

Discussion

According to the relevant epidemiological data,
in 2006, there were about 26 million AD pa-
tients in the world. By 2050, it is estimated that
one in every 85 people in the world will suffer
from AD [21]. There were 3.68 million AD
patients in China in 1990 and 9.19 million in
2010 [22]. AD places a huge economic burden
on society as a result of its progressive cogni-
tive decline, resulting in complex treatment and
care problems [23], and it has become a world-
wide public health problem. How to effectively
treat the disease has become a common con-
cern throughout the world. With the increasing
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experimental group

control group

First Author & Publication time Weight (%) SMD (95% ClI)
nl Meanl  Sdi n2 Mean2  Sd2
Liu Jinyu, 2013 [14] 30 48 8.57 30 34 8.65 16.39 1.63(1.04, 2.21)
Zhong Weia, 2015 [18] 28 3154 1345 29 38.65 15.69 16.69 -0.49 (-1.01, 0.04)
Mai Suzhen, 2014 [19] 32 3787 361 32 48.05 8.45 16.52 -1.57 (-2.13, -1.00)
Gao Zhihong, 2013 [15] 30 42.03 6.38 30 3829 5.36 16.73 0.63(0.12, 1.15)
Liu Gang, 2005 [8] 20 1731 7.57 21 20.83 10.22 16.22 -0.39 (-1.01, 0.23)
Liang Disai, 2016 [13] 66 30.02 4.37 62 30.09 4.14 17.45 -0.02 (-0.36, 0.33)
Total (95% CI) -0.03 (-0.81, 0.75)
Heterogeneity chi-squared =69.83, (d.f.=5) P=0.000; 1>=92.8% Test of overall effect: z=0.08 (P=0.933).
Study %
o] SMD @5%CY) Weight
i
LiuJnyu 2013) ; — 183 (104,221) 197
I
Znong Weia (015 —4-—;- 0.49(-1.01.004) 1480
i
Mai Suzhen 2014) —_— 3 157 (213,100 1301
Gao Znibong (2013 | —— 083042115 1528
LiuGang (2009 —o—i-— 039(-1.01.023) 075
1
1
Liang Dsai (201§) —:o— 002(0%.033) u2
1
Owral (ksquared = 2.8%, p=0000) <> 003(0.23,0.17) 100.00
1
T 7 T

22 0

221

Figure 5. Effect of music therapy on ADL intervention in AD patients. AD, Alzheimer’s disease; ADL, Activities of Daily

Living.

attention to AD, the patients’ cognitive function
and the improvement of the quality of life are
also of great concern [24]. Music therapy is a
new interdisciplinary subject which integrates
music medicine pedagogy and psychology and
has made great progress in the field of clinical
application in recent years, and it is also widely
used in patients with AD. A large number of
studies shows that [25] listening to music acti-
vates multiple areas of the brain involved in
cognitive, sensorimotor, and emotional pro-
cessing. For example, music involves sensory
processes, attention processes, memory-relat-
ed processes, perceptual and motor regulation
(“mirror neuron systems”), and multi-sensory
integration. Emotion deals with changes in
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activity in the core areas, music syntactic and
semantic processes, and social cognition.
Music therapy, because of its ability to adjust
the mood of Alzheimer’'s patients, improves
their emotions. Maintaining its physical and
mental balance and its active rehabilitation
role has been accepted by society and medical
circles. Music therapy can delay the deteriora-
tion of the physical and mental functions of AD
patients, so as to play a therapeutic role [26].

This system is based on the evaluation of 15
randomized controlled trials that met the inclu-
sion criteria of the literature, and through the
analysis of SMD=0.139, 95% CL [-0.36, 0.63],
P=0.584>0.05, they have no statistical signifi-
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Meta-analysis estimates, given named study is omitted

a relatively short period of
time after dementia onset,
and it is difficult to detect cog-
nitive changes in individuals,
that is, MMSE is not sensitive
| to the evaluation of cognitive
function in patients with mild
AD. In addition, because the
sample size of most studies is
too small, the limitation of the
methods and the short-term
therapeutic effect (less than 4
months of intervention time is
more common than Chien-
Hsun Li [10] et al., showed

| Lower Cl  Limit O Estimate | Upper CI Limit

LiuJinyu (2013) e !
Zhong Weiai (2015) I o
Mai Suzhen (2014)
Gao Zhihong (2013) o

Liu Gang(2005) ! 2

Liang disai(2016) I o

-0.47 -0.23 -0.03

Figure 6. Sensitivity of music therapy to ADL intervention in AD patients. AD,

Alzheimer’s disease; ADL, Activities of Daily Living.

cance, suggesting that music therapy has no
positive effect on the cognitive function of AD.
Analyzing the forest map 2, it shows that stud-
ies [14-17] had remarkable effects, and its
long-term mechanism may be associated with
increased cerebral blood flow in the frontal and
temporal lobes, the activation of the cerebral
cortical circuit, and a variety of neurotransmit-
ters such as dopamine, neuropeptides (endor-
phins and naphthenes). And other biochemical
media, such as nitric oxide, play a role in the
perception and emotional processing of music.
A study of Tian Hailin [27] et al. showed that
cognitive training on the given music therapy
can improve the overall level of each factor and
cognition in patients with Alzheimer’s, because:
(1) by adjusting the patient’s mood, it affects
cognition, finally obtaining better results in cog-
nitive improvement; (2) music has a kind of
stimulation effect on the reticular formation of
the brain stem, and it is responsible for promot-
ing the cognitive function of cortical arousal,
but the specific mechanism is not clear. Many
studies abroad show that [28] MT can improve
cognitive function, especially autobiographical
memory and plot memory, mental movement
speed, executive functional domain and overall
cognition, which is consistent with the results
of the meta-analysis in this paper. The studies
[18-20] shows it’s invalid, the studies [6-12, 17]
showed that music therapy had no significant
effect on the cognitive function of AD, possibly
due to the limitation and limitation of MMSE, in
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1 that MT had no significant
042 effect on the overall cognitive
and daily functions of mild
dementia patients, but con-
firmed their ability to handle
temporal and spatial reason-
ing, language content, and fluency, attention
and variant neuropsychological tests of autobi-
ographical memory under the auxiliary cogni-
tive role. So, in future research or clinical work,
after a longer period of time or strict music
therapy intervention, there is a prospect of sig-
nificant improvement in the cognitive field.

In this paper, six randomized controlled studies
conforming to the inclusion criteria were sys-
tematically evaluated, SMD=(-0.033), 95% CL
[-0.81, 0.75], P=0.933>0.05. There was no
significant difference, and the results showed
that the influence of music therapy on the daily
life of AD was not significantly affected. The
results are in agreement with the results of
Chien-Hsun Li [10]. Forest chart 5: show the
studies [14, 15] Music therapy had a positive
effect on the ADL of AD, while the studies [8,
13, 18, 19] showed it had no significant effect.

In this paper, a meta-analysis was used to ana-
lyze the data. Although the sample size was not
large enough, the samples were all from ran-
domized controlled studies. Cases included in
the literature were screened to make the
results reliable; In addition, due to objective
reasons we could not collect some of the
unpublished articles or data, so there is inevi-
table publication bias, and this meta-analysis
does not specifically distinguish the various
types of dementia or severity. There was no
comparison of the effectiveness of various
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musical patterns between groups, so music
therapy for Alzheimer’s patients requires fur-
ther research on multicenter, large sample
sizes and multiple musical models. It is of great
significance to explore a musical treatment mo-
del suitable for Chinese old-age care institu-
tions, which is convenient, feasible, low cost
and effective at preventing Alzheimer’'s dis-
ease.
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