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ABSTRACT

Introduction About 463 million adults aged 2079

have diabetes globally. Mental disorders often exist in
patients with diabetes as comorbidities, which can lead
to aggravation of the diseases, increased difficulties in
treatment, as well as elevated mortality rates. Music
intervention has been applied in the treatment of
comorbidities for 12 years now, but there are still no
recommendations due to the lack of evidence. Thus, a
meta-analysis is necessary to evaluate the effect of music
intervention in treating mental disorders of patients with
diabetes.

Methods and analysis We will search the following
nine online electronic databases from their inception
until March 2020: PubMed, Web of Science, Embase,
EBSCO, Cochrane Library, Chinese National Knowledge
Infrastructure, Wanfang Database, Chinese Scientific
Journal Database (VIP) and Chinese Biomedical and
Medical Database. We also plan to search other relevant
resources, including grey literature and the reference
lists of relevant publications. Only randomised controlled
trials of music intervention to treat depression or anxiety
in patients with diabetes will be involved. The primary
outcomes include the depression score and anxiety score
measured on certain scales, and the secondary outcome is
safety. Data extraction will be independently implemented
by two researchers. The risk of bias will be evaluated
through the Cochrane Collaboration’s Risk of Bias tool.
Eventually, all the data will be analysed via the Review
Manager V.5.3 software.

Ethics and dissemination This meta-analysis will
provide information about applying music intervention to
treat depression or anxiety in patients with diabetes. No
ethical approval is required because this meta-analysis
is based on published data. The results of this systematic
review will be published in a peer-reviewed journal.
PROSPERO registration number

CRD42019146439

INTRODUCTION

According to the newest ‘IDF Diabetes Atlas
(ninth edition)’ published by the Interna-
tional Diabetes Federation (IDF), about

Strengths and limitations of this study

» This meta-analysis will be the first to provide evi-
dence on the effectiveness and safety of applying
music intervention to treat depression or anxiety in
patients with diabetes.

» Based on our comprehensive search strategy, the
relevant original studies will be included.

» Two authors will separately implement data ex-
traction and estimation of the risk of bias.

» We will only cover randomised controlled trials in
this study.

» A language bias may exist in this meta-analysis be-
cause it will include only the studies in English and
Chinese due to the language barrier.

463 million adults aged 20-79 have diabetes
mellitus globally (1 in 11).! Diabetes has
a well-known significant influence on the
patient’s quality of life due to its complica-
tions, such as retinopathy, cardiovascular,
neurological or renal diseases, as well as foot
ulcers, which may result in the amputation of
lower extremity.”

In addition to the physical complications,
patients with diabetes may also develop
mental disorders as comorbidities. Some
studies have indicated that depression is more
prevalent in patients with diabetes compared
with patients without diabetes.” * Meanwhile,
depression could also increase the risk of
diabetes,”” which suggests a bidirectional
diabetes—depression relation; a similar rela-
tion has been confirmed between anxiety
and diabetes: people with diabetes are more
susceptible to concurrent anxiety,8 Y while
anxiety is a risk factor of diabetes.'’ Individ-
uals with chronic diseases who have comorbid
depression or anxiety have obviously higher
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healthcare utilisation, functional disability, work absence
and mortality risk than healthy ones.'" *

When it comes to the treatment of diabetes with
comorbid depression or anxiety, conventional glucose-
lowering treatments combined with antidepressants,
antianxiety medications or psychological intervention
are the routine treatments.” '* Music intervention is
also a successful therapy, which can be divided into two
major categories: music therapy and music medicine.'”
The official definition of music therapy is the ‘clinical
and evidence-based use of music interventions to accom-
plish individualised goals within a therapeutic relation-
ship by a credentialed professional who has completed
an approved music therapy programme’.'® Based on the
patient’s condition, a trained music therapist conducts
the treatment by choosing the type of music, the form of
music presentation (prerecorded or live) and the treat-
ment setting (singing, playing instruments, composing,
etc), ultimately resulting in a therapeutic scheme that
is best suited for the patient. On the other hand, music
medicine is defined as passive listening to prerecorded
music, which can be independently implemented by
medical or healthcare professionals instead of music
therapists.'” In brief, music therapy focuses on active
music therapy and personalised treatments, while music
medicine belongs to passive music listening and non-
personalised therapy. It is important to emphasise the
distinction between music therapy and music medi-
cine because some studies suggest that the effect of the
former is better than the latter with regard to many
outcomes.' "

A lot of studies suggested that music, with all its types,
demonstrates a remarkable effect in alleviating depres-
sion and anxiety among patients with various diseases.”’*
As for diabetes, recent studies have shown that music
intervention could improve fasting blood glucose and
systolic blood pressure in patients with diabetes.” ** Good
control of blood glucose and blood pressure can effec-
tively reduce the incidence of serious complications of
diabetes.”

Previous research on music psychology showed the
special potential of music. As a stimulus, music can not
only trigger a variety of emotional experiences,?® ?” but
it can also strengthen the ability to deal with negative
emotions in everyday life.*® The proposed mechanisms
behind the effects of music intervention on depression
and anxiety span across several domains. First, music inter-
vention can exert neurophysiological and neurochemical
effects, such as triggering the release of endorphin® and
stimulating cognitive functioning.” Second, music inter-
vention can promote positive self-conscious emotions
including enhancing the sense of happiness® and acti-
vating self-efficacy and self-confidence through experi-
encing success.”” Lastly, music intervention can enhance
the sociable aspects, such as interaction skills* and inter-
personal relationships.** Furthermore, many published
studies indicated that music intervention combined
with the diabetic routine treatments could improve the

depression score, anxiety score and the values of fasting
glucose and glycosylated haemoglobin (HbAlc).” %

By searching the literature, it can be found that some
reviews evaluated the effect of music intervention on
the patients with mental disorders,” ™ while no related
systematic reviews or meta-analyses can be found about
the effect of music intervention on the mental health of
patients with diabetes. Therefore, a review that can show
music intervention to be both valid and with few side
effects would be useful to indicate that this intervention
is worth being promoted and clinically applied to benefit
more people with this easy-operated method.

OBJECTIVE

In this review, we present a meta-analysis to systematically
assess the effect of music intervention and compare the
effects of music therapy and those of music medicine on
depression and anxiety of patients with diabetes. Addi-
tionally, it serves to establish an evidence reference for
related guidelines.

METHODS AND ANALYSIS

Study registration

Our protocol for the meta-analysis has been registered
in the International Prospective Register of System-
atic Reviews (PROSPERO) with the registration ID
of CRD42019146439. This protocol has been strictly
planned based on the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis Protocols (PRIS-
MA-P)* statement guidelines. The results will be reported
in accordance with the PRISMA Statement for Reporting
Systematic Reviews and Meta-Analyses of Studies That
Evaluate Healthcare Interventions."'

Eligibility criteria

Type of studies

This analysis will merely cover the randomised controlled
trials (RCTs) in English or Chinese, except for Quasi-RCTs
and cluster RCTs. The experiments on animals and non-
randomised clinical trials will not be considered. The arti-
cles with a significant overlap with other articles through
printing or e-publishing will not be included. Duplicate
publications, in which the results originated from a single
experiment but were measured by other standards and
then published as disparate papers, will also be excluded.
The main choice is original publications, regardless of
the publication status.

Type of participants

Patients with Diabetes along with depression or anxiety
symptoms, regardless of the type of diabetes, gender, age,
race, economic ability and education level. Patients with
other diseases or healthy persons will be excluded.

Type of interventions and controls
The interventions include music intervention (music
therapy or music medicine, no restriction on the type
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of music) alone or combined with other interventions
that refer to the following therapies: (1) routine treat-
ments for diabetes, which mainly include pharma-
cologic approaches to glycaemic treatment, diabetes
self-management education and support, and others,
according to the newest guideline of the American

Diabetes Association® *%; and (2) other therapies such as

acupoint therapy,** metabolic surgery,” and so on. When
the used intervention is the music intervention alone,
the controls can be people with no treatment, placebo or
other active therapies, while the same therapies should
be used with the controls when the music intervention is

used combined with active therapies.

Type of outcome measures

Since this review aims at the systematic assessment of the
effect of music intervention on depression or anxiety
in patients with diabetes, we will choose the depression
and anxiety scores as the primary outcomes, which can
indicate the degree of depression and anxiety on certain
scales.

The depression score is measured using the self-rating
depression scale (SDS), Hamilton depression scale
(HAMD) or other validated scales for depression. The
anxiety score is measured using the self-rating anxiety
scale (SAS), Hamilton anxiety scale (HAMA) or other
validated scales for anxiety.

The secondary outcome is the safety, measured via the
incidence of adverse effects.

Search methods

Search resources

The following nine online electronic databases will be
searched from their inception to March 2020: PubMed,
Web of Science, Embase, EBSCO, Cochrane Library,
Chinese National Knowledge Infrastructure (CNKI),
Wanfang Database, Chinese Scientific Journal Database

(VIP) and Chinese Biomedical and Medical Database.
We also plan to search other relevant resources as far as
possible, including: (1) grey literature (like conference
literature and dissertations) from the following four
sources—OpenGrey (www.opengrey.eu/), CNKI (www.
cnki.net), Open Access Theses and Dissertations (oatd.
org), and the British Library EThOS (ethos.bl.uk/); (2)
the reference lists of relevant publications for additional
studies.

Search strategies

The search strategy will include the MeSH terms of
diabetes mellitus, depression, anxiety, music therapy,
music and singing, combined with their respective free-
text terms. The search details of PubMed are simplified
in table 1.

Data collection and analysis

Studies selection

First, two researchers (L-yZ and YT) will respectively
screen the keywords, titles and abstracts of all the
obtained studies using the EndNote X9 software and
determine whether the trials comply with the inclusion
criteria. Then, we will also get access to the full text of all
the studies with possible relevance for further assessment.
Each of the excluded studies will be noted with the exclu-
sion reasons. Any disagreements will be settled through
consensus or referral to a third researcher (XF). The
specific selection steps are presented in figure 1.

Data extraction

Two researchers (L-yZ and YT) will independently extract

and tabulate the following data items using the Microsoft

Excel 2016 software:

1. General information (including the publication year
and name of the first author).

Table 1 Example of PubMed search strategy

Number Search terms

#1 ‘Diabetes Mellitus’(MeSH)

#2 ‘Depression’(MeSH) OR Depressions(Title/Abstract) OR Depressive Symptoms(Title/Abstract) OR
Depressive Symptom(Title/Abstract) OR Symptom, Depressive(Title/Abstract) OR Symptoms,
Depressive(Title/Abstract) OR Emotional Depression(Title/Abstract) OR Depression, Emotional(Title/
Abstract) OR Depressions, Emotional(Title/Abstract) OR Emotional Depressions(Title/Abstract)

#3 ‘Anxiety’(MeSH) OR Hypervigilance(Title/Abstract) OR Nervousness(Title/Abstract)

#4 #2 OR #3

#5 ‘Music Therapy’(MeSH) OR Therapy, Music(Title/Abstract)

#6 ‘Music’(MeSH) OR music intervention(Title/Abstract) OR music medicine(Title/Abstract) OR music
listening(Title/Abstract) OR audio recording(Title/Abstract) OR mp3 hearing(Title/Abstract)

#7 ‘Singing’(Mesh) OR sing(Title/Abstract) OR sings(Title/Abstract) OR song(Title/Abstract) OR compose(Title/
Abstract) OR composing(Title/Abstract)

#8 #5 OR #6 OR #7

#9 randomised controlled trial (Publication Type) OR randomised(Title/Abstract) OR placebo(Title/Abstract)

#10 #1 AND #4 AND #8 AND #9
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= -No statistical indicator/not original
T data (n=7)
£
A\
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Figure 1 Flowchart to present the search process. CBM,

Chinese Biomedical and Medical Database; CNKI, Chinese
National Knowledge Infrastructure; RCTs, randomised
controlled trials.

2. Study design (including the random method, alloca-
tion concealment, and blinding).

3. Participants (including the sample size, gender, age,
area, depression score, anxiety score and course of dis-
ease).

4. Treatment (including the interventions, controls, mu-
sic type and the course of treatment).

5. Outcomes (including the depression score, anxiety
score and safety).

In the case of different opinions, the final decision will
be made by the third researcher (XF).

Assessment of risk of bias

In order to evaluate the risk of bias of all the included
RCT studies, the Cochrane Collaboration’s Risk of Bias
tool*® will be applied by two authors (L-zZW and YZ). The
assessed domains will be the following: sequence gener-
ation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessors, incom-
plete outcome data, selective reporting and other sources
of bias. The assessments will be classified into ‘low’,
‘unclear’ or ‘high’ risk.

Measures of treatment effect

Considering that all the outcomes (depression score,
anxiety score and safety) are continuous variables, when
the quantitative data are from the same measurement
method or a small data scale, the mean difference (MD)
and 95% CI will be calculated. Otherwise, the stan-
dardised mean difference (SMD) and 95% CI will be
calculated.

Unit of analysis issues

For the standard research that has one experimental
group with one control group, the unit of analysis is the
individual. For the multiarm study with more than two
intervention groups, the recommended method is to
create a single pairwise comparison by combining the
groups.

Dealing with missing data

If the required data are unavailable from the literature,
one researcher (YZ) will contact the corresponding
author via email and ask for further information.

Assessment of heterogeneity

A meta-analysis will be implemented if the included
studies are adequately homogenous. The p value and
P are used to assess the heterogeneity of the statistics.
The heterogeneity is considered to be acceptable when
p value >0.05and P<50% and significant when p value
<0.050r P>50%.

Assessment of reporting bias
The publication bias will be implemented if more than 10
studies are included through a funnel plot.

Data synthesis

The Review Manager V.5.3 software, provided by the
Cochrane collaboration, will be used to analyse the data.
If the included studies are adequately homogenous, then
a fixed-effects model will be used for the statistical combi-
nation. Since all the outcomes are continuous variables
in this meta-analysis, we will calculate the MD and 95%
CI when the outcomes are from the same measurement
method or a small data scale. Otherwise, we will calculate
the SMD and 95% CL. If there is significant heterogeneity
among the included studies, subgroup or sensitivity anal-
yses will be performed. If a meta-analysis is unavailable,
descriptive summaries will be provided.

Subgroup analysis

The subgroup analyses are planned as follows:

1. The type of music intervention (music therapy or mu-
sic medicine).

2. The type of scales (SDS, HAMD, SAS, HAMA or other
validated depression or anxiety scales).

3. The different age groups.

Sensitivity analysis

The sensitivity analyses will be performed by including or
excluding a specific study, such as a study without clear
allocation concealment or a randomization method, to
observe whether the results change.

Evaluating the evidence

The Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) guideline will be used to
evaluate the quality of evidence.'” Based on the GRADE
method, the quality of evidence can be assessed by four
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levels: ‘high’, ‘medium’, ‘low” and ‘very low’. The GRADE
profiler V.3.2 software will be applied for the analysis.

Patient and public involvement
No patients or volunteers from the public will be involved
in this study.

DISCUSSION

Depression and anxiety often occur independently or
simultaneously during the development of many chronic
diseases. In recent years, an increasing number of studies
have been investigating the comorbid depression or
anxiety in diabetics. This increased interest is not only
because the bidirectional relationship between depres-
sion/anxiety and diabetes can lead to deterioration of
the diseases, increased difficulties in treatment, as well as
elevated mortality rates,”! but also because the thera-
peutic methods for treating the comorbidities are limited
and unsatisfactory. On the one hand, some antidepres-
sant drugs, such as nortriptyline and sertraline, may
complicate the glycaemic control.”* On the other hand,
psychotherapy that is based on verbal communication
requires a professional psychiatrist and is expensive.

Music intervention has been proved by many studies to
have a beneficial effect on depression and anxiety, as it
strengthens the awareness and sensitiveness for positive
emotions.” Noticeably, a few studies also showed that
music intervention can simultaneously reduce blood
glucose and HbAlc levels.** °* Therefore, music inter-
vention is an applicable method to treat depression
and anxiety in patients with diabetes. Additionally, this
almost side effectfree intervention is safer than phar-
macotherapy, easier to be operated and costs less than
psychotherapy based on verbal communication; thus, it is
conducive to clinical promotion and application.

Although music intervention has been applied in the
treatment of depression and anxiety with diabetes for 12
years now,” there is still no systematic review or meta-
analysis to evaluate the potential pros and cons of this
therapeutic method. Thus, this study intends to provide
strong evidence on the benefits of applying music inter-
vention to treat mental disorders in patients with diabetes
and synchronously provide evidence to which related
guidelines can refer.

However, a language bias may exist in this meta-
analysis because it includes only the studies in English
and Chinese due to the language barrier. Therefore,
some related studies from the medical databases in other
languages might be missed.

In conclusion, this meta-analysis will help to assess the
underlying benefits and harms of music intervention on
comorbid depression or anxiety in patients with diabetes.
Moreover, the results of this study will represent a refer-
ence for the guidelines of relevant areas, attracting more
attention to the music intervention, and facilitating its
clinical application to benefit more patients.
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