Music Therapy in Adults With COPD
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BACKGROUND: Music therapy, as a non-drug therapy, is widely used in patients with COPD.
However, the effects of music therapy on dyspnea, anxiety, depression and other physiological param-
eters has not been elucidated. Therefore, we sought to investigate the effects of passive music therapy
(listening to music) and mixed music (combination of listening and singing) in adults with COPD.
METHODS: A systematic literature search was performed in PubMed, Cochrane, Embase, Web of
Science, China National Knowledge Infrastructure, VIP, and Wanfang Data up to June 26, 2019. All
randomized controlled trials that compared music with usual care or other non-musical types of
intervention in subjects with COPD were included in the study. The risk of bias for randomized con-
trolled trials was assessed with the Cochrane risk of bias tool. Outcomes included dyspnea, anxiety,
depression, sleep quality, and quality of life, as well as physiological parameters (eg, blood pressure
and breathing frequency). RESULTS: After initial screening of 216 potentially relevant records, 59
studies were eligible, and 12 studies with 812 participates met the inclusion criteria and were included
in the final meta-analysis. Analysis showed that music therapy had a significant effect in relieving
dyspnea (mean difference: —0.69, 95% CI —-0.80 to —0.58, P < .001) and anxiety (standardized mean
difference: —1.87, 95% CI -2.72 to —1.02, P < .001) in adults with COPD. Compared with the control
group, music had no statistically significant effect on depression or St George Respiratory
Questionnaire score. However, when it came to improving sleep quality, music reduced the total
Pittsburgh Sleep Quality Index score (P < .001). In addition, the pooled results showed that there
was a significant improvement in systolic blood pressure (mean difference: —7.45, 95% CI -10.95
to -3.96, P < .001) and diastolic blood pressure (mean difference: —4.07, 95% CI -7.03 to —-1.12,
P = .007) in the music group compared to the control. CONCLUSIONS: Music therapy is effec-
tive in reducing dyspnea and anxiety in subjects with COPD. Additionally, music therapy may
also improve sleep quality and physiological parameters of subjects with COPD. However, our
conclusions need to be supported further by larger and longer well-designed trials. Key words:
music therapy, COPD; dyspnea; anxiety, sleep quality; quality of life; blood pressure; systematic review.
[Respir Care 2021;66(3):501-509. © 2021 Daedalus Enterprises]

Introduction

COPD is one of the most common chronic diseases in the
world, with high prevalence and related disability and mor-
tality. It is projected to be the third leading cause of death
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worldwide by 2030.'? In China, the overall prevalence of
COPD as defined by spirometry in adults age 20 y or older
was 8.6% in 2015, or 99.9 million people. Compared with a
study conducted 10 years ago, the prevalence of people with
COPD in China has increased by 67%.’
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Music THERAPY IN COPD

People with COPD suffer from dyspnea, which also con-
tributes to anxiety. Gift and Cahill* provided evidence
of a direct relationship between dyspnea and anxiety,
suggesting that if one decreases, the other may decrease
as well. Poor sleep quality is also one of the most
common symptoms among individuals with COPD,
leading to worse quality of life and more depression or
anxiety.’

The Global Initiative for Chronic Obstructive Lung
Disease guidelines state that pulmonary rehabilitation is a
Class A method to improve dyspnea, health status, and
exercise endurance in patients with COPD.® However, the
primary deterrent to effective aerobic training is dyspnea,
an uncomfortable awareness of difficulty in breathing,
which generally leads to a limitation of daily activities.’
Moreover, a qualitative study found that people with
COPD declined pulmonary rehabilitation because it did not
fit their perception of health, and they worried that partici-
pation may be time-consuming and conflict with daily
activities.® Thus, improving the adherence of patients with
COPD to pulmonary rehabilitation, reducing symptoms,
and promoting quality of life and functional ability are
urgent problems to be solved.

Music therapy, which serves as an adjunct to medical
care, can be used effectively for the treatment of lung con-
ditions. It is enjoyable and low-cost and can be undertaken
virtually anywhere. Music therapy involving breathing
exercises is associated with decreased bronchial resistance
and reduced anxiety levels in patients with asthma.” It can
improve adherence with intravenous infusions and reduce
anxiety in children with severe pneumonia.'® Passive music
therapy (ie, listening to music) is effective in relieving
dyspnea and anxiety due to its relaxation effects, and thus
promotes increased exercise tolerance in subjects with
COPD.'"'? Keeler et al" reported that music therapy con-
sisting of singing can significantly increase oxytocin neuro-
peptide, a key hormone involved in human social and
emotional processing. In another study, Kreutz et al'*
reported that music therapy was associated with enhanced
human immune function through the secretion of immuno-
globulin A.

A systematic review of the research literature on
music therapy in COPD was completed by Lee et al'® in
2015. However, there were some limitations, including a
lack of Chinese data, as the findings from this review
may be limited by the fact that studies were included
only if they were published in English; a failure to ana-
lyze other symptoms, like dyspnea, anxiety, depression,
quality of sleep, and physiological parameters (blood
pressure and breathing frequency); and the availability
of additional data for analysis. Therefore, we aimed to
perform a systematic review and meta-analysis of previ-
ous studies to determine the effects of music therapy in
adults with COPD.
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Methods

All randomized controlled trials with full-text availabil-
ity that compared music therapy with usual care or other
non-musical types of intervention in subjects with COPD
were included in the study. Inclusion criteria were medical
diagnosis of COPD (ie, physician diagnosis and spirometry
with FEV/FVC < 0.70); stable clinical state, with no exac-
erbations; referred to music therapy in the form of distrac-
tive auditory stimuli (passive music) or combination of
listening and singing (mixed music); and published in
English or Chinese. Exclusion criteria were a predominant
diagnosis other than COPD (eg, asthma, bronchiectasis, in-
terstitial lung disease); an inability to hear music without
assistive devices (eg, hearing aids); published as abstract
only, or unpublished data; or a non-randomized controlled
trial (eg, randomized crossover trial or cohort study).

We searched PubMed, Cochrane, Embase, Web of
Science, China National Knowledge Infrastructure, VIP,
and Wanfang Data from their inception to June 26, 2019.
The search terms were as follows: (“music” OR “music
therapy” OR “music*” OR “distractive stimuli” OR “audi-
tory stimuli”) AND (“COPD” OR “chronic obstructive pul-
monary disease” OR “chronic air flow obstruction”).

Two review authors (JH and XY) independently exam-
ined titles and abstracts retrieved from the search and
selected all potentially eligible studies. Then the same
review authors reviewed the full-text articles independently
against the inclusion and exclusion criteria. A third review
author (NZ) acted as an arbiter when consensus could not
be reached. Two reviewers independently extracted the
characteristics of the studies, including the author informa-
tion, year of publication, study design, subjects, interven-
tion, comparator, and outcomes.

The risk of bias was assessed independently by 2 reviewers
using the Cochrane Handbook for Systematic Reviews of
Interventions.'® We assessed the risk of bias according to the
following domains: (1) random se-quence generation; (2)
allocation concealment; (3) blinding of subjects and person-
nel; (4) blinding of outcome assessment; (5) incomplete out-
come data; (6) selective outcome reporting; (7) other bias.
The results of the assessment were judged as low risk, unclear
risk, and high risk.

Statistical analysis was conducted using RevMan 5.3
(The Cochrane Collaborative, Copenhagen, Denmark). We
primarily chose the changes that occurred between the be-
ginning and the end of the intervention; if the baseline data
were not available, we used the scores obtained at the end
points. We used a chi-square test to estimate the heteroge-
neity of the mean difference (MD) or standardized mean
difference (SMD) if data were reported using different units
of measurement. A random-effect model was used to inter-
pret the results if heterogeneity was statistically significant,
whereas a fixed-effect model was used if heterogeneity

RESPIRATORY CARE ® MARCH 2021 VoL 66 No 3



Music THERAPY IN COPD

Records identified through
database searching
216

44 Duplicates removed: 82
\

Titles and abstracts

screened
134
Excluded
75
»1 [rrelevant topics: 54
Reviews: 9
! Duplicate reports: 12

Full-text articles
assessed for eligibility

Excluded
47
__| Irrelevant topics: 13
Duplicate reports: 6
Published only as abstracts: 20
Non-RCTs: 8

\
Studies included in
quantitative synthesis
(meta-analysis)

12

Fig. 1. Flow chart. RCT =randomized controlled trial.

was not statistically significant. For all results, P < .05 was
considered to indicate a statistically significant difference.
Subgroup analyses and sensitivity analysis were performed
for achieving high-quality studies. Funnel plots were used
to screen for potential publication bias.

Results

We retrieved 216 records through the database search.
After removing duplicates and irrelevant references by
screening titles and abstracts, 59 studies were assessed for
eligibility. Forty-seven articles were excluded after full-text
review, including irrelevant topics, records published only as
abstracts, duplicate records, non-randomized controlled trials
(eg, randomized crossover trials, a cohort study). Thus, 12
studies met the inclusion criteria and were included in the
final meta-analysis (Fig. 1).

The characteristics of the included studies are outlined in
Table 1, and the risk of bias of the included randomized con-
trolled trials is summarized in Figure 2 and Figure 3. Among
these studies, 2 studies explored the role of mixed music
(combination of listening and singing) in treating COPD,?**
while others were related to passive music. One study tested 2
music tempos, a slow tempo (60-89 beats/min) or a moderate
tempo (90-120 beats/min), compared to a control group
during upper-extremity training.'” In another study, sub-
jects were separated into 3 groups: a Turkish classical
music group, a Western classical music group, and a con-
trol group.'? Three studies applied listening to music
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during walking-based training,'"'®*' while one used

music during upper-extremity training.'” Most studies
reported random allocation'®'?*!23-242¢ and similarities
between groups at baseline,'"'*'72° but only 1 study
mentioned subject, therapist, or assessor blinding,>* due
to the particularity of the music intervention (see the sup-
plementary materials at http://www.rcjournal.com).

The modified Borg scale was used to evaluate dyspnea.
Three studies'"'®*' provided numerical data for dyspnea and
were included in the meta-analysis. The data indicated that
there was low heterogeneity (P = .49, PP = 0%); hence, a
fixed-effects model was used. Pooled results showed a dysp-
nea reduction in the music group compared to the control
group (MD: —0.69, 95% CI -0.80 to —0.58; P < .001) (Fig. 4).

Seven studies'""'*'?22%2¢ provided numerical data for
anxiety scores and were included in the meta-analysis.
When different scales were used for anxiety, we adopted
the standardized mean difference (SMD) rather than the
mean difference (MD). Analysis of the data indicated that
there was heterogeneity (P < .001; I* = 93%); hence, a ran-
dom-effect model was used. Pooled results showed that
there was a significant difference in anxiety between the 2
groups (SMD: —1.87, 95% CI -2.72 to —1.02, P < .001)
(Fig. 5). In the analysis of depression, no significant differ-
ence was observed between music and controls (SMD: —
0.96, 95% CI -2.14 to 0.22, P = .11) (see the supplemen-
tary materials at http://www.rcjournal.com).

In the analysis of quality of life, we identified 4 stud-
ies'"1721-3 that reported results that could be pooled for
meta-analysis for the St George Respiratory Questionnaire.
There was no statistically significant improvement in the St
George Respiratory Questionnaire total score (MD: —2.58,
95% CI —12.65 to 7.50, P = .62), nor any change in symp-
toms, activity, or impact scores. However, in the analysis of
the 3 studies'"'®? that provided numerical data for quality
of life and were included, there was improvement of this
outcome (SMD: 3.31, 95% CI 0.45 to 6.16, P = .02) (see
the supplementary materials at http://www.rcjournal.com).

Only 1 study** mentioned results for sleep quality.
There was a statistically significant improvement in the
Pittsburgh Sleep Quality Index total score (P < .001),
as well as subjective sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, and daytime dysfunction
scores in the music group, while there was no significant
improvement in sleep disturbance or use of sleeping medica-
tion compared with the control group (P > .05).

Breathing frequency was measured in 5 studies.
Analysis of the data indicated that there was heterogeneity
(P < .001, I = 82%); hence, a random-effect model was
used. The pooled results showed that there was improve-
ment in breathing frequency (MD: —1.98, 95% CI —3.42 to —
0.55, P = .007). Meanwhile, 3 studies'*'** reported meas-
ures of systolic blood pressure. Analysis of the data
indicated that there was low heterogeneity (P = .73,

12.19.20,23 24
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I> = 0%) using a fixed-effect model. The pooled results
showed that there was significant improvement in sys-
tolic blood pressure (MD: —7.45, 95% CI —10.95 to —
3.96; P < .001). Two studies'*' reported measures of
diastolic pressure, and the pooled results showed that
there was significant improvement in diastolic pressure
in favor of the music group when compared to control
(MD: —4.07, 95% CI -7.03 to —1.12, P = .007) (see the
supplementary materials at http://www.rcjournal.com).

To determine the source of heterogeneity, a sensitivity
analysis was performed by removing each study and re-
determining the statistical significance of the results to
assess whether any study substantially affected the results
(see the supplementary materials at http://www.rcjournal.
com). The results did not change significantly after remov-
ing each study in the analysis of anxiety, which indicated
that the sensitivity was low and the results were stable and
credible. We attributed the heterogeneity to including stud-
ies that used different scales. Similarly, the sensitivity was
low in the analysis of breathing frequency. In the sensitivity
analysis of St George Respiratory Questionnaire total score,
after the exclusion of the study by Ho et al,*' the result was
quite different (MD: 1.95, 95% CI -5.83 to 9.72), which
indicated that the sensitivity was higher. We believe the
source of the high sensitivity was the incomplete outcome
data because of a high loss to follow-up rate, with the case
number of experimental and control data decreasing from 20
and 21 in the beginning to 15 and 15 in the end.

Two funnel plots with 10 studies were used to assess
publication bias in the analysis. The results showed even
distributions around the vertical, indicating no obvious pub-
lication bias (see the supplementary materials at http://
www.rcjournal.com).

Discussion

To our knowledge, this is the first meta-analysis to exam-
ine the effects of music therapy in the form of distractive
auditory stimuli (ie, passive music) or a combination of lis-
tening and singing (ie, mixed music) on dyspnea, anxiety,
depression, sleep quality, quality of life, and physiological
parameters (ie, systolic and diastolic blood pressure, and
breathing frequency) in adults with COPD, including
Chinese subjects.

In total, 12 randomized controlled trials with 812 sub-
jects with COPD were included in this review. Among
them, 2 studies?®*? referred to mixed music with a combi-
nation of listening and singing, while others were related to
passive music. Sixty subjects with COPD in a study
designed by Zhang et al?*® were randomly assigned to a
mixed music (combination of listening and singing) or a
control group, and the results showed improvement in
physiological outcomes, including systolic blood pressure,
heart rate, and breathing frequency, as well as a reduction
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Fig. 2. Risk of bias summary.
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Fig. 3. Risk of bias.

in anxiety (P < .05). These findings were consistent with
passive music studies.'*?*?*2¢ In another study, Zhang
et al*? investigated the influence of mixed music on
sleep quality of subjects with stable COPD and reported
statistically significant differences in the Pittsburgh
Sleep Quality Index total score as well as subjective
sleep quality, sleep latency, sleep duration, and habitual
sleep efficiency score between 2 groups. This finding
has not been replicated in passive music due to a lack of
research in this field. In addition, 3 studies assessed pul-
monary function in passive music therapy in subjects
with COPD. In studies by Liu et al'® and Ho et al,*' there
was no significant change in FEV in either group from
baseline to the end of therapy. Meanwhile, the change
in inspiratory capacity during exercise, representing
dynamic hyperinflation, decreased significantly in the
passive music group (0.21 £ 0.03 L, P < .001) com-
pared with the control group (0.33 = 0.02 L) after 12
weeks of endurance exercise training at home.'®

506

Contrary to these studies, Shi et al*® reported that music

therapy had positive effects on FEV,, P,0,, and forced
expiratory flow. These differences may result from
methodological variations such as music genre and
duration.

This meta-analysis showed for the first time that music
therapy is effective in relieving dyspnea. Dyspnea, charac-
terized by distress and unpleasantness, is the primary symp-
tom that limits exercise tolerance in patients with COPD.?’
Studies have indicated that the central processing area for
dyspnea perception and auditory stimuli is partly shared.?®=°
Music listening may reduce the sensation of dyspnea, thus
promoting exercise capacity. Nineteen participants with
COPD in a study designed by Lee et al*' completed 2 endur-
ance walk tests, one with listening to self-selected music
throughout the test and one without listening to music. The
results showed that the mean = SD endurance time was lon-
ger (1.10 [95% CI 0.41-1.78]) with listening to music (7.0 =
3.1 min) than without (5.9 * 2.6 min), and the end-test
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Fig. 5. Forest plot of music versus control - anxiety.

dyspnea (1.0 [95% CI -2.80 to —1.80]) was also reduced.
The study results of exercise capacity with passive music
were similar to a previous systematic review by Lee et al'® in
2015. This research suggests a new non-pharmacologic
approach to decrease dyspnea and improve exercise capacity
in patients with COPD.

Pulmonary function was not measured in any mixed-
music studies (ie, a combination of listening and sing-
ing). To date, only 1 study (Bonilha et al*?) has reported
pulmonary function outcomes following singing train-
ing in subjects with COPD. The results showed no stat-
istically significant differences between the singing
group and control group for any of these measures,
including FEV,/FVC, end-respiratory volume, and
inspiratory capacity. Meanwhile, there was a statisti-
cally significant improvement in peak expiratory pres-
sure favoring the singing group. Singing has a positive
effect on respiratory muscle training because it is de-
pendent on the use of the lungs for air supply.®
However, further work is needed in subjects with
COPD.

Some factors should be taken into account regarding this
review, such as the different scales used in studies. Four
studies whose subjects were assessed with the St George
Respiratory Questionnaire reported no significant differ-
ence in quality of life between the music and control
groups.'"!72!%* These results were consistent with an
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earlier systematic review.'> However, 3 studies using Short
Form-12, quality of life, or visual analog scale scores
reached a different conclusion.'"'®* According to the
pooled analysis, music therapy was effective in improving
total quality of life. These findings imply that different
scales may influence results for efficacy of music therapy
in adults with COPD. In addition, this was the main source
of the high heterogeneity among those trials. Finally, no
adverse reactions were reported in music intervention
groups in any of the included studies, indicating that music
therapy is safe for adults with COPD.

There are some limitations to our review. For example,
in most of the included studies, music was chosen by sub-
jects from a music library prepared by researchers without
clear reason, so we do not have enough evidence to deter-
mine whether different types of music might lead to differ-
ent results. In addition some studies reported a reduction
in dyspnea with individualized, self-selected music’>**
rather than with investigator-selected music,>®*’ which
does not cater to individual preference. Self-selection of
music tempo appears to maximize its beneficial effects.*®
Additionally, the follow-up period of the included studies
ranged from several days to 12 months; for most of the
studies, this was too short a period to detect the long-term
effects of music therapy in COPD. For this reason, large,
high-quality clinical trials with longer follow-up periods
are needed.
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Conclusions

Our meta-analysis suggests that music therapy can

enhance potential therapeutic effects such as reducing dysp-
nea and relieving anxiety in subjects with COPD. Music
therapy may be beneficial to sleep quality, including sub-
jective sleep quality, sleep latency, sleep duration, and ha-
bitual sleep efficiency, although it makes no significant
difference in St George Respiratory Questionnaire score.
Compared with controls, music intervention did not lead to
the relief of depression. Additionally, we found that music
therapy is effective in lowering blood pressure and breath-
ing frequency. Our results suggest that music therapy is a
non-pharmacologic therapy that can be used with adults
with COPD.
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