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Abstract

Music is increasingly used as an adjuvant for chronic pain management as it is
not invasive, inexpensive, and patients usually report positive experiences with
it. However, little is known about its clinical efficacy in chronic pain patients. In
this systematic review and meta-analysis, we investigated randomized
controlled trials (RCTs) of adult patients that reported any type of music
intervention for chronic pain, chosen by the researcher or patient, lasting for any
duration. Searches were performed using PsycINFO, Scopus and PubMed for
RTCs published until the end of May 2016. The primary outcome was reduction
in self-reported pain using a standardized pain measurement instrument
reported post-intervention. The secondary outcomes were: quality of life
measures, depression and anxiety measures, among others. The study was
pre-registered with PROSPERO (CRD42016039837) and the meta-analysis
was done using RevMan. We identified 768 titles and abstracts, and we
included 14 RTCs that fulfilled our criteria. The sample size of the studies varied
between 25 and 200 participants. We found that music reduced chronic pain,
and depression, with higher effect size on pain and depression. We also found
music had a higher effect when the participant chose the music in contrast with
researcher-chosen music. The sample size of RCTs was small and sometimes
with different outcome measures. Our analysis suggests that music may be
beneficial as an adjuvant for chronic pain patients, as it reduces self-reported
pain and its common co-morbidities. Importantly, the analgesic effect of music
appears higher with self-chosen over researcher-chosen music.
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Introduction

Chronic pain (CP) is highly prevalent worldwide, although estimates vary considerably
across countries [12,14,27]. It is an important socio-economical and health problem due
to the secondary disability, co-morbidities such as anxiety, depression and suicide, as
well as the high rate of dependency on opioid painkillers. It is estimated that between 10
- 50% of patients with CP suffer mild to severe secondary disability, and CP is one of
the leading causes of years lived with disability according to the Global Burden Disease
study [39]. Furthermore, there is evidence that addiction to painkillers can be a route to
heroin dependency [23]. For these reasons, there is a need for adjuvant therapies that
help reducing pain, its comorbidities, and particularly to reduce or avoid painkiller
dependency.

The most accepted hypothesis states that pain perception can be centrally modulated
via the descending pain modulatory system (DPMS) by either inhibiting or facilitating
nociceptive input at the brainstem and spinal cord level [36]. The DPMS can be affected
by many intrinsic factors including: expectation, attention, context, sensitization,
emotion, mood, chemical pathways (neurotransmitter dysfunction), and even genetics
[4]. A number of studies have shown the analgesic effects of music in acute
experimental pain [17,25,30,31]. The underlying mechanisms for the so-called “music-
induced analgesia” (MIA) may not be specific to music, but surely related to the DPMS
[35]. Music characteristics such as: high familiarity [25], few beats-per-minute [11], and
self-chosen music [26], have been reported to elicit cognitive and emotional
mechanisms, such as: distraction [22], pleasure [32], sense of control [4], and placebo-
like effects [21], that may contribute to the analgesic effect, all of which can affect the
DPMS. It is therefore possible that music provides an easily accessible and strong
medium for top-down influence of the DPMS, thus reducing pain. If this hypothesis is
correct, then characteristics of the “music treatment” such as music genre or delivery
(listening or performing) may be less relevant for the analgesic effect, and personal
preference may be more important instead.

The interest in music for the management of chronic pain during or after hospitalization
is growing [1,15,18], but its use is far from routine. A growing number of studies have
supported the use of music as an adjuvant [20,37,38]. A recent meta-analysis by Hole
et al 2015 published in Lancet highlighted the importance of listening to music as an aid
for postoperatory recovery, as it reduces pain and anxiety. Nevertheless, an
assessment of study quality and synthesis of findings is clearly warranted, especially in
the subject of chronic pain. Providing evidence of its potential effect could encourage
physicians and healthcare professionals to use it more widely with this population. In
this systematic review and meta-analysis, we aim to assess the effect of music as an
adjuvant for chronic pain, as well as the characteristics of the music, if any, with the
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better clinical response. For this we assessed evidence for the efficacy of music in
reducing pain and comorbidities such as anxiety and depression in randomized
controlled trials (RCTs) treating chronic pain patients. We also investigated a priori
identified subgroups such as patient familiarity with the music, experimenter-chosen vs
self-chosen music, and type of pain condition.

Methods

This meta-analysis and systematic review followed procedures from the Cochrane
Handbook for Systematic Reviews [19] and from the Center for Reviews and
Dissemination (Centre for & Dissemination, 2014). The review protocol was registered
with PROSPERO No. [CRD42016039837].

Search Strategy

Searches were performed using PsycINFO, Scopus and PubMed for randomized
controlled trials (RCTs) published until the end of May of 2016, which reported on a
music intervention for chronic pain. The search terms were prevalent chronic pain
conditions obtained from the IASP (http://www.iasp-
pain.org/PublicationsNews/Content.aspx?ltemNumber=1673&navitemNumber=677)
and MeSH terms for these (for details and search strings see Supplementary Materials).
Only RCTs with adults aged between 18-70 years old were included. Exclusion criteria
were: not using an RCT design, acute rather than chronic pain conditions and testing a
pediatric population. At full text review, studies were checked to ensure reporting of
results from unique, non-overlapping participants. We included studies that reported any
type of music intervention for chronic pain: active music playing, listening to music
(passive), or 'music medicine', chosen by the researcher or patient, lasting for any
duration. Chronic pain was defined as pain persisting or recurring for more than 12
weeks [24]. Pain conditions were broadly defined to encompass all types of pain
according to the terms by the International Association for the Study of Pain. The
primary outcome was reduction in self-reported pain using standardized pain
measurement instruments such as: Visual Analogue Scale, Numerical Rating Scale,
The McGill Pain Questionnaire, West Haven-Yale Multidisciplinary Pain Inventory,
reported post-intervention [6]. The secondary outcomes were: quality of life measures,
psychological health (depression, anxiety measures), physical health (such as pain-
related disability) reported post-intervention and longer-term intervention outcomes, if
available. The comparison/control were: wait list control, no music control and active
control, hence, there were no restrictions placed on the control.

Data extraction and synthesis
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Information was extracted from each study as follows: (1) The characteristics of the
study where relevant, including: the year of publication, design, randomization, blinding,
number of participants, attrition, type of outcome measures, overall treatment effects,
(2) The characteristics of the intervention: the type of music, list of songs or any other
detail on music included, the duration of the music intervention, measures of patient
engagement and enjoyment and the qualifications/background of the individual(s)
delivering the intervention, if relevant, (3) The characteristics of the participants: sex,
age, dropouts, length of pain condition, co-morbid conditions. To avoid risk of bias, two
reviewers (VP, EGV) independently assessed the methodological quality of the included
RCTs using the Cochrane Risk of Bias (RoB) tool. We also assessed for risk of
publication bias. We performed a sensitivity analysis, removing studies at high risk of
bias. Any disagreements that arose between the reviewers was resolved through
discussion, or with a third reviewer (CEP).

To analyze the association between intervention and outcome, and to avoid variability
from the different pain measurement instruments and missing data, we used the primary
outcome post-intervention as reported by the study investigators and calculated the
effect size. Only in one study [34], the post-intervention improvement was shown as an
increase in the pain variable, hence the effect size was calculated backwards. If studies
showed pain reduction as a secondary outcome of interest, we considered it the primary
outcome for our analyses. Statistical analyses, including pooled mean home practice
data and meta regression and risk of bias, was conducted using the software RevMan
5.3 [10]. An estimation of heterogeneity was calculated.

Subgroup Analyses

We investigated several a priori identified subgroups of interest: “primary vs secondary
pain”, “central vs peripheral pain”, “long-term chronic pain conditions (> 5 years) vs
short-term pain conditions”, and “participant-selected vs researcher-selected music’.
We conducted the subgroup analyses using difference of means. As post-hoc, we
removed the “primary vs secondary pain” contrast because the terms are not commonly
used, and we also removed “long-term vs short-term pain” contrast due to the low
sample size for the later (n = 1). Instead, we included the contrast “etiology of pain” that
includes IASP categories: neoplasm, degenerative/mechanical, inflammatory, unknown
etiology and combined etiology (studies that included two or more pathologies). We also
studied the contrast intervention “familiar vs unfamiliar music”. Finally, we added “music
delivery” (recorded music, live music, or active music) as a subgroup contrast of
interest.
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Study characteristics

Figure 1 shows the PRISMA flow chart for the included studies. A total of 65 studies
were identified that reported a music intervention for chronic pain (N=768). Of those, 14
studies fulfilled our criteria and/or provided data when contacted. 11 studies
investigated pain reduction as a primary outcome, while 3 investigated pain as a
secondary outcome. The characteristics of the included studies are shown in Table 1.
The sample size of the studies varied between 25 and 200 participants (M = 84 ; SD =
47). The total sample of participants included for this review and meta-analysis was n =
1,178. The majority of included studies examined patients experiencing either cancer
pain (4/14) or fibromyalgia (3/14), but a variety of other patient groups were also
examined (palliative care, osteoarthritis, multiple sclerosis, chronic non-malignant pain,
and inflammatory bowel disease). The mean age of included participants was 55 years
(x 10.8), and the mean length of pain condition was 7.3 years (+ 4.1). The mean music
duration in the included studies was 30 minutes (£ 10.05), 80% of them between 20 - 30
minutes. The majority of studies with recorded music intervention used headphones for
delivery (7/11), while the others used CD players.

Insert Figure 1 here

The music delivery was performed by the participant in most studies (7/14), while in
others the intervention was delivered by a trained researcher, a trained nurse, or a
music therapist. Music was delivered via recorded tapes in the majority of cases
(11/14), or live music (2/14). One study was considered “active music”, as choir singing
was the intervention (1/14). Only 2 studies (14%) reported “music enjoyment” as a
variable, both reporting patients’ liking of music as > 90% (cite). Neither study stated the
method used to assess music enjoyment. Timing of delivery was anytime of the day,
including moments with increased perceived pain. We identified some genres of music
delivered: Chinese classical music, Swedish songs, Taiwanese folk songs, buddhist
music, classical western music, jazz, pop, as well as instrumental and ambient music
such as: ocean drum, harp, piano, orchestra, water and wave sounds. Therefore, music
genre varied greatly between studies.

Comparator/control descriptions varied and include different ones: no music (11/14),
tactile touch (1/14), conversation (1/14), and routine patient care (1/14). Pain was
usually measured with VAS (10/11), but other scales were used such as numerical
rating scales (NRS) (1/14), functional pain scale (FPS) (1/14), and pain rating index
(PRI) (1/14). Secondary outcomes were measured with a variety of scales, such as: the
Hospital Anxiety and Depression Scale (HADS) [40], the Edmonton Symptom
Assessment System (ESAS) [28], the Beck Depression Inventory (BDI) [2], the
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Fibromyalgia Impact Questionnaire (FIQ) [3], and the Health Assessment Questionnaire
(HAQ) [5].

Results

We identified a total of 768 titles and abstracts, of which we reviewed 65 studies at full
text that reported music intervention for chronic pain (see PRISMA Figure 1). We
included 14 RCTs in the final qualitative and quantitative synthesis. Of the 14 studies
included in the review, 11 investigated pain reduction as a primary outcome, while 3
investigated pain reduction as a secondary outcome. Other secondary outcomes
included: anxiety, depression, fatigue, quality of life, disability and biological parameters.
We found that music reduced chronic pain in general (14 RCTs, SMD -0.60 [-0.72, -
0.48], Z = 9.81, p < 0.001) (Figure 2), anxiety (4 RCTs, SMD -0.55 [-0.80, -0.30], Z =
4.31, p <0.001) (Figure 3), and depression (4 RCTs, SMD -0.82 [-1.08, -0.56], Z =6.12,
p < 0.001) (Figure 4). Effect size was moderate for chronic pain and anxiety, while
depression had a high size effect. Heterogeneity was high for pain, anxiety, and
depression, with an 1?2 = 60%, 85%, and 88% respectively. A domain-based evaluation
was used as the tool for assessing risk of bias. The quality of studies was adequate for
most of the included authors, with a low risk of bias overall (Figure 5). Selection bias,
attrition bias, and reporting bias had a low risk given that randomization was well
performed, outcome data was complete, attrition was low, and all measured outcomes
were reported. We found that performance risk of bias was moderate, due to lack of
blinding for 8 of the 14 studies. Assessing for selection bias, we found moderate risk
because the allocation concealment was not stated (3/14), or was not done (2/14)
(Figure 6).

Insert Figures 2, 3, 4, 5 & 6 here
Subgroup analysis

The subgroup analysis by “etiology of pain” (Figure 7) showed a non-significant (p =
0.17) higher effect size of music intervention when the pain etiology was neoplasm (4
RCTs, SMD -0.78 [-1.00, -0.56]) rather than degenerative/mechanical (2 RCTs, SMD -
0.33 [-0.64, -0.03], inflammatory (1 RCT, SMD -0.60 [-1.14, -0.06], unknown etiology (3
RCT, SMD -0.68 [-0.99, -0.38]), and combined etiology (4 RCT, SMD -0.52 [-0.73, -
0.32]). The subgroup analysis “central vs peripheral pain” showed no differences of
music intervention (p = 0.81) between central pain (4 RCTs, SMD -0.66 [-0.93, -0.40]),
peripheral pain (5 RCTs, SMD -0.61 [-0.80, -0.43]), and studies with both central and
peripheral pain (5 RCTs, SMD -0.56 [-0.75, -0.36]) (Figure 8). In the “familiar vs
unfamiliar music” contrast, music had a non-significant (p = 0.11) higher effect size
when musical pieces were familiar (6 RCTs, SMD -0.72 [-0.91, -0.53]), when compared
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to unfamiliar music (8 RCTs, SMD -0.52 [-0.68, -0.36]) (Figure 9). In the contrast
“participant-selected vs researcher-selected music”, we found a significant greater effect
size (p = 0.02) when the participants chose the music (5 RCTs, SMD -0.81 [-1.02, -
0.59]) than when the researchers chose the music (9 RCTs, SMD -0.51 [-0.65, -0.36])
(Figure 10). Examining the funnel plot (Figure 11) suggests that publication bias was not
substantial as studies are evenly distributed either side of the SMD for chronic pain. Our
risk of bias analysis shows low risk overall (Fig 5 & 6).

Insert Figure 7, 8, 9, 10 & 11 here
Heterogeneity

Heterogeneity of effects was high across studies, probably due to several reasons: the
use of different scales to measure pain, anxiety and depression; the variability in the
sample sizes; the variability of the pain etiology; the variability in the duration of the
study; the type of music intervention of each study; the type of music delivery (passive
vs active, participant- vs researcher-chosen). In the subgroup analysis “etiology of pain”
(Fig 5), the heterogeneity of studies that included combined etiology was null
(Chi?=1.20, df=3, I°=0%), and in studies with degenerative/mechanical processes it was
low (Chi®>=1.47, df=1, 1°=32%), when compared with neoplasm (Chi?>=10.47, df=3,
1°=71%) and unknown (Chi?=12.99, df=2, 1°>=85%). Studies in the combined etiology
subgroup assessed pain with 0-10 VAS only, studied either CNMP (2/4) or palliative
care (2/4), and evaluated both central and peripheral pain. A similar pattern occurs
while analyzing heterogeneity in the subgroup “central vs peripheral pain”. Studies that
included both central and peripheral pain, showed no heterogeneity (Chi>=2.04, df=4,
1°=0%). These studies used only 0-10 VAS. Heterogeneity was high for studies that
included central pain (Chi?=13.07, df=3, 1°>=77%) and peripheral pain (Chi’=16.99, df=4,
1°=76%), independently.

The subgroup analysis of “familiar vs unfamiliar music® showed substantial
heterogeneity in both familiar (Chi?=11.78, df=5, 1°=58%), and unfamiliar (Chi*=18.19,
df=7, 1°>=62%) music. A different pattern was shown in the subgroup “participant-chosen
vs researcher-chosen music”, where heterogeneity was low for participant-chosen
music (Chi?=5.00, df=4, 1°>=20%), compared with researcher-chosen music (Chi?=22.37,
df=8, 1°=64%).

Discussion

This systematic review suggests that listening to music reduces self-reported pain,
anxiety and depression symptoms in a diverse range of chronic pain patients. We also
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found that music helped to reduce symptoms of anxiety and depression, common
disabling comorbidities in chronic pain. In a subgroup analysis, we found that the
analgesic effects of music were greater for patient-chosen than researcher-chosen
music.

All of the included studies reported analgesic effects of music, and in general, these
effects were significant, supporting the hypothesis that music is beneficial in chronic
pain conditions. This suggests that the analgesic effect of music may initiate in the brain
and elicits a top-down regulation mechanism via the DPMS, as it has been suggested in
fibromyalgia [17]. Only 4 studies did not report the duration of their whole intervention.
The mean duration of the studies was 5 weeks (+ 3), and only 1 study lasted for a whole
year [9]. The duration of the analgesic effect was not directly discussed in any study, but
according to their results we suggest that a daily session of 20 - 30 minutes, while
experiencing pain exacerbation or not, is effective and recommended.

Reductions in anxiety and depression symptoms, aside from the pain, is an important
effect, given that suicide is not uncommon. Music might improve patient coping with
their condition, which at the same time may reduce the feeling of helplessness and
suicidal thoughts [8]. It is not clear whether the reduction of anxiety and depression
symptoms themselves could be secondary to the analgesic mechanism, but it is
important to note that music seems to be positively contributing to more than one
dimension and symptom of chronic pain.

Subgroup analysis

We found no significant differences in response to music based on the etiology of pain
or location of pain. Nevertheless, the studies we found did not include all types of pain
(i.e. migraine) and more research is necessary to confirm our findings. One question of
clear interest is how best to deliver a music intervention. In most of our included studies,
the patients listened to music, and only one study used active singing [9] and two others
used live music [7,18]. We therefore cannot make clear recommendations about the
ideal mode of delivery of a music intervention. More studies are needed to assess if
listening to recorded music (passive) provides similar benefits performing music (active)
(Doelling & Poeppel 2015). We found no significant difference in pain response to
familiar (6/14) and unfamiliar music studies (8/14). This result contrasts with several
experimental studies showing a higher analgesic effect of familiarity [25,29]. Listening to
familiar music may induce a feeling of “control” of the situation and the expectation of
musical “peaks” could induce pleasure and secondary analgesia and relaxation, as well
as release dopamine and endogenous opioids [33]. In an experimental study by our
group we found that unfamiliar music provided less of an analgesic effect than an active
math distraction [16]. However, in this synthesis, we found that the effects of music
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familiarity were non-significant suggesting no effect or very low effect. This may be due
to the small number of studies in our sample and should be studied further.

Evidence from other studies suggests that musical genre is not important for the
analgesic effect. It was not possible to study genre, however, the included studies used
a somewhat wide range of music genres. In our study, self-chosen music (5/14) had a
significantly higher analgesic effect than researcher-chosen music (9/14) in our study,
and was in fact the only statistically significant subgroup analysis. This has been
reported by several experimental studies [11] and was also shown in another meta-
analysis of music in cancer patients [37]. This effect may be related to familiarity, feeling
of control and pleasure, thus contributing to the analgesic effect. The use of self-chosen
music may present a challenge for standardizing music treatment, and having a pool of
musical choices could reduce this problem.

Limitations

Due to the small number of studies, subgroup comparisons should be interpreted
cautiously. In terms of study size, there was only one study with an n < 35, which
suggests that studies overall were reasonably powered to find a moderate effect size.
However, most outcome variables, primary and secondary, were measured using
different instruments, which may partly explain the heterogeneity between studies.
Several studies lacked complete information (i.e. pain measures and the type of music
used). Also, there were many variable factors such as: the person who chose the music
(participant- vs. researcher-chosen), the length of the music intervention (1 week - 12
months), the type of delivery of the music (active, passive listening, live music) and the
type control condition, among others.

In our sample, no study reported adverse or negative effects with music, and this could
be either because there were none, or because of inadequate reporting, which is typical
for many psychological interventions [13]. Nevertheless, we found an sample of RCTs
with adequate sample sizes, and overall effect sizes that provide consistent evidence in
support of the reduction of pain, depression and anxiety in chronic pain conditions,
hence, supporting the use of music as an adjuvant in pain medicine.

Future RCTs should aim to use active control conditions, and use more than one
standard instrument (VAS, numeric, etc), and to use self-chosen music to try and avoid
heterogeneity. We still do not know the precise duration of the analgesic effect of music
and the dosage of music intervention to produce a positive outcome, and these may
explain part of the heterogeneity. Future studies should also record medication intake to
assess for any reduction in the amount of painkillers, anxiety and depression medication
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after music intervention. While medication information was lacking in our study, it would
be of clinical interest to examine the potential reduction in pain medication intake after
music intervention. Reducing the intake amount of pain medication, would improve the
patients’ quality of life by avoiding secondary effects such as gastrointestinal problems
and prescribed drug dependency.

Conclusions

In this systematic review and meta-analysis, we show that music reduces pain in
chronic pain conditions, and anxiety and depression symptoms, and that self-chosen
music have higher analgesic effect. We suggest that music can be used as an easily
administered, effective adjuvant for chronic pain and its common comorbidities. Our
systematic review and meta-analysis is the most complete to date on music and chronic
pain patients, given the comprehensive search terms and study choice (RCTs). More
studies are necessary to untangle specific questions about the mechanisms underlying
the effect of music and further studies should focus more on indirect measures such as
the amount of medication taken after the music intervention.
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Figure Legends

Figure 1. Flow diagram for review of studies of music interventions for chronic pain.

Figure 2. Music effects on chronic pain across all studies. SD = standard deviation, Cl =
Confidence Interval, IV = inverse variance, I° = Inconsistency.

Figure 3. Music effects on anxiety across all studies. SD = standard deviation, CI
Confidence Interval, IV = inverse variance, I° = Inconsistency.

Figure 4. Music effects on depression across all studies. SD = standard deviation, ClI
Confidence Interval, IV = inverse variance, I° = Inconsistency.

Figure 5. Risk of Bias across studies.
Figure 6. Risk of Bias in individual studies.

Figure 7. Subgroup analysis of chronic pain by Etiology of Pain. SD = standard
deviation, Cl = Confidence Interval, IV = inverse variance, 12 = Inconsistency.

Figure 8. Subgroup analysis of chronic pain by Pain Location. SD = standard deviation,
Cl = Confidence Interval, IV = inverse variance, 1> = Inconsistency.

Figure 9. Subgroup analysis of chronic pain by Music Familiarity. SD = standard
deviation, Cl = Confidence Interval, IV = inverse variance, 12 = Inconsistency.

Figure 10. Subgroup analysis of chronic pain by Music Selection. SD = standard
deviation, Cl = Confidence Interval, IV = inverse variance, 1?2 = Inconsistency.

Figure 11. Funnel plot. SE = Standard Deviation, SMD = Standardized Mean Difference.
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Figure 2

Music Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Alparlsan 2016 4.14 2.45 21 5.4 3.11 16 3.3% -0.45[-1.11, 0.21] —
Burrai 2014 0.7 1.1 26 1.4 0.5 26 4.5% -0.81[-1.37,-0.24]
Clark 2006 7.39 3.6 35 7.71 2.23 28 5.9% -0.10 [-0.60, 0.39] — T
Grape 2009 6.46 0.9 28 6.93 0.62 27 4.9% -0.60[-1.14, -0.06] S S
Guetin 2012 3.4 1.7 44 4.7 1.8 43 7.7% -0.74[-1.17, -0.30] —_—
Gutgsell 2013 4,74 2,59 100 5.88 2.42 100 18.4% -0.45[-0.73, -0.17] —
Horne-Thompson 2008 1.6 3.45 13 3.2 2.62 12 2.3% -0.50 [-1.30, 0.30]
Huang 2010 31 24 62 49 20 64 10.9% -0.81[-1.17,-0.45] —
Li 2011 0.98 0.62 60 1.82 0.83 60 9.7% -1.14[-1.53, -0.75] —
McCaffrey 2003 14.13 2.46 33 22.6 20.6 33 6.0% -0.57[-1.06, -0.08] L —
Onieva-Zafra 2013 6.99 1.14 28 891 1.12 27 3.8% -1.67[-2.30,-1.05] ———
Seebacher 2016 18.81 24.55 74 23.27 24.23 38 9.4% -0.18 [-0.57, 0.21] —
Siedliecki 2006 6.04 2.4 40 7.07 1.58 20 4.9% -0.47 [-1.01, 0.07] I E—
Weber 2015 59.53 21.67 90 67.01 23.62 30 8.4% -0.34 [-0.75, 0.08] —
Total (95% CI) 654 524 100.0% -0.60[-0.72, -0.48] <
Heterogeneity: Chi? = 32.51, df = 13 (P = 0.002); I> = 60% _*2 _*1 5 *1

Test for overall effect: Z = 9.81 (P < 0.00001)

Music Control
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Figure 3

Music Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Clark 2006 4,75 4.1 35 6.25 5.24 28 25.2% -0.32 [-0.82, 0.18] —
Guetin 2012 7.8 3.4 44 13.5 4.3 43  27.9% -1.46[-1.93, -0.98] —
Horne-Thompson 2008 2.6 3.21 13 3.4 3.13 12 10.1% -0.24 [-1.03, 0.54] —
Weber 2015 1.56 0.44 90 1.61 0.51 30 36.8% -0.11[-0.52, 0.31] ——
Total (95% CI) 182 113 100.0% -0.55[-0.80, -0.30] <&
Heterogeneity: Chi? = 19.84, df = 3 (P = 0.0002); I*> = 85% ;

2 -1 0 1

Test for overall effect: Z = 4.31 (P < 0.0001) Music Control
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Figure 4

Music Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
Clark 2006 2.89 4.57 35 3.57 3.23 28 27.6% -0.17 [-0.66, 0.33] —
Guetin 2012 7.4 2.8 44 13.1 3.1 43  26.2% -1.91[-2.42, -1.40] —
Onieva-Zafra 2013 3.32 0.49 28 3.66 0.55 27 23.2% -0.64[-1.19, -0.10] —
Siedliecki 2006 21.14 12.27 40 27.85 13.36 20 23.0% -0.52 [-1.07, 0.02] — =
Total (95% Cl) 147 118 100.0% -0.82 [-1.08, -0.56] <o
Heterogeneity: Chi? = 25.74, df = 3 (P < 0.0001); I° = 88% t t

Test for overall effect: Z = 6.12 (P < 0.00001) ~2 _1Music0Contr§I
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Figure 7 Music Control Std. Mean Difference Std. Mean Difference

Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Neoplasm

Burrai 2014 0.7 1.1 26 1.4 0.5 26 4.5% -0.81[-1.37,-0.24]

Clark 2006 7.39 3.6 35 7.71 2.23 28 5.9% -0.10 [-0.60, 0.39] S
Huang 2010 31 24 62 49 20 64 10.9% -0.81[-1.17,-0.45] —

Li 2011 0.98 0.62 60 1.82 0.83 60 9.7% -1.14[-1.53, -0.75] —_—

Subtotal (95% Cl) 183 178 31.0% -0.78 [-1.00, -0.56] <o

Heterogeneity: Chi? = 10.47, df = 3 (P = 0.01); I> = 71%
Test for overall effect: Z = 7.06 (P < 0.00001)

1.2.2 Degenerative/Mechanical

McCaffrey 2003 14.13 2.46 33 22.6 206 33  6.0% -0.57[-1.06, -0.08] —
Seebacher 2016 18.81 24.55 74 23.27 2423 38  9.4% -0.18[-0.57, 0.21] —
Subtotal (95% Cl) 107 71 15.4% -0.33[-0.64, -0.03] S

Heterogeneity: Chi? = 1.47,df = 1 (P = 0.23); I° = 32%
Test for overall effect: Z = 2.12 (P = 0.03)

1.2.3 Inflammatory

Grape 2009 6.46 0.9 28 6.93 0.62 27 4.9% -0.60[-1.14, -0.06] -
Subtotal (95% Cl) 28 27 4.9% -0.60 [-1.14, -0.06] -

Heterogeneity: Not applicable
Test for overall effect: Z=2.16 (P = 0.03)

1.2.4 Unknown

Alparlsan 2016 4.14 2.45 21 54 3.11 16 3.3% -0.45 [-1.11, 0.21] -1
Onieva-Zafra 2013 6.99 1.14 28 8.91 1.12 27 3.8% -1.67[-2.30,-1.05] ———

Weber 2015 59.53 21.67 90 67.01 23.62 30 8.4% -0.34 [-0.75, 0.08] 7
Subtotal (95% Cl) 139 73 15.5% -0.68[-0.99, -0.38] <>

Heterogeneity: Chi? = 12.99, df = 2 (P = 0.002); I*> = 85%
Test for overall effect: Z = 4.39 (P < 0.0001)

1.2.5 Combined

Guetin 2012 3.4 1.7 44 4.7 1.8 43 7.7% -0.74[-1.17, -0.30] L
Gutgsell 2013 4.74 2.59 100 5.88 2.42 100 18.4% -0.45[-0.73,-0.17] —=
Horne-Thompson 2008 1.6 3.45 13 3.2 2.62 12 2.3% -0.50 [-1.30, 0.30] -
Siedliecki 2006 6.04 2.4 40 7.07 1.58 20 4.9% -0.47 [-1.01, 0.07] S E—
Subtotal (95% Cl) 197 175 33.2% -0.52[-0.73, -0.32] <>

Heterogeneity: Chi? = 1.20, df = 3 (P = 0.75); I> = 0%
Test for overall effect: Z = 4.92 (P < 0.00001)

Total (95% CI) 654 524 100.0% -0.60 [-0.72, -0.48] <

Heterogeneity: Chi? = 32.51, df = 13 (P = 0.002); I*> = 60% _52 _51 5 Il
Test for overall effec.t: Z=9.81 (P'2< 0.00001) i Music Control
Test for subgroup differences: Chic =6.37,df =4 (P = 0.17), |- = 37.2%
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Figure 8

Music Control Std. Mean Difference Std. Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.4.4 Central Pain
Alparlsan 2016 4.14 2.45 21 5.4 3.11 16 3.3% -0.45[-1.11, 0.21] —
Grape 2009 6.46 0.9 28 6.93 0.62 27 4.9% -0.60[-1.14, -0.06] —_—
Onieva-Zafra 2013 6.99 1.14 28 891 1.12 27 3.8% -1.67[-2.30, -1.05]
Weber 2015 59.53 21.67 90 67.01 23.62 30 8.4% -0.34 [-0.75, 0.08] T
Subtotal (95% ClI) 167 100 20.4% -0.66[-0.93, -0.40] <P
Heterogeneity: Chi? = 13.07, df = 3 (P = 0.004); I° = 77%
Test for overall effect: Z = 4.89 (P < 0.00001)
1.4.5 Peripheral Pain
Clark 2006 7.39 3.6 35 7.71 2.23 28 5.9% -0.10 [-0.60, 0.39] — T
Huang 2010 31 24 62 49 20 64 10.9% -0.81[-1.17, -0.45] —
Li 2011 0.98 0.62 60 1.82 0.83 60 9.7% -1.14[-1.53, -0.75] —_—
McCaffrey 2003 14.13 2.46 33 22.6 20.6 33 6.0% -0.57[-1.06, -0.08] . E—
Seebacher 2016 18.81 24.55 74 23.27 24.23 38 9.4% -0.18 [-0.57, 0.21] —
Subtotal (95% ClI) 264 223 41.9% -0.61[-0.80, -0.43] > 2
Heterogeneity: Chi? = 16.99, df = 4 (P = 0.002); I> = 76%
Test for overall effect: Z = 6.45 (P < 0.00001)
1.4.6 Central and Peripheral Pain
Burrai 2014 0.7 1.1 26 1.4 0.5 26 4.5% -0.81[-1.37,-0.24] L —
Guetin 2012 3.4 1.7 44 4.7 1.8 43 7.7% -0.74[-1.17, -0.30] —_—
Gutgsell 2013 4.74 2,59 100 5.88 2.42 100 18.4% -0.45[-0.73, -0.17] -
Horne-Thompson 2008 1.6 3.45 13 3.2 2.62 12 2.3% -0.50[-1.30, 0.30]
Siedliecki 2006 6.04 2.4 40 7.07 1.58 20 4.9% -0.47 [-1.01, 0.07] L
Subtotal (95% Cl) 223 201 37.7% -0.56[-0.75, -0.36] <&
Heterogeneity: Chi? = 2.04, df = 4 (P = 0.73); I*> = 0%
Test for overall effect: Z = 5.58 (P < 0.00001)
Total (95% CI) 654 524 100.0% -0.60[-0.72, -0.48] <
Heterogeneity: Chi? = 32.51, df = 13 (P = 0.002); I> = 60% _*2 _*1 5 i

Test for overall effect:

Z =9.81(P < 0.00001)

Test for subgroup differences: Chi? = 0.41, df = 2 (P = 0.81), I> = 0%

Music Control
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Figure 9

Music Control Std. Mean Difference Std. Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
1.6.9 Familiar Music
Burrai 2014 0.7 1.1 26 1.4 0.5 26 4.5% -0.81[-1.37,-0.24]
Clark 2006 7.39 3.6 35 7.71 2.23 28 5.9% -0.10 [-0.60, 0.39] — T
Grape 2009 6.46 0.9 28 6.93 0.62 27 4.9% -0.60[-1.14, -0.06] —
Huang 2010 31 24 62 49 20 64 10.9% -0.81[-1.17,-0.45] —
Li 2011 0.98 0.62 60 1.82 0.83 60 9.7% -1.14[-1.53, -0.75] —
Siedliecki 2006 6.04 2.4 40 7.07 1.58 20 4.9% -0.47 [-1.01, 0.07] —_—
Subtotal (95% ClI) 251 225 40.8% -0.72[-0.91, -0.53] 2

Heterogeneity: Chi? = 11.78, df = 5 (P = 0.04); 1> = 58%
Test for overall effect: Z = 7.49 (P < 0.00001)

1.6.10 Unfamiliar Music

Alparlsan 2016 4.14 2.45 21 5.4 3.11 16 3.3% -0.45[-1.11, 0.21] L
Guetin 2012 3.4 1.7 44 4.7 1.8 43 7.7% -0.74[-1.17, -0.30] —_—
Gutgsell 2013 474 2,59 100 5.88 2.42 100 18.4% -0.45[-0.73,-0.17] -
Horne-Thompson 2008 1.6 3.45 13 3.2 2.62 12 2.3% -0.50[-1.30, 0.30] -
McCaffrey 2003 14.13 2.46 33 22.6 20.6 33 6.0% -0.57[-1.06, -0.08] —_—
Onieva-Zafra 2013 6.99 1.14 28 891 1.12 27 3.8% -1.67[-2.30, -1.05] —

Seebacher 2016 18.81 24.55 74 23.27 24.23 38 9.4% -0.18 [-0.57, 0.21] — =1
Weber 2015 59.53 21.67 90 67.01 23.62 30 8.4% -0.34 [-0.75, 0.08] T
Subtotal (95% Cl) 403 299 59.2% -0.52[-0.68, -0.36] Y 2

Heterogeneity: Chi? = 18.19, df = 7 (P = 0.01); I = 62%
Test for overall effect: Z = 6.52 (P < 0.00001)

Total (95% CI) 654 524 100.0% -0.60[-0.72, -0.48] ¢

Heterogeneity: Chi? = 32.51, df = 13 (P = 0.002); I> = 60% ; f :
Test for overall effect: Z = 9.81 (P < 0.00001)

Music Control
Test for subgroup differences: Chi? = 2.54,df =1 (P = 0.11), I> = 60.7%
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Figure 10

Music Control Std. Mean Difference Std. Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
1.7.11 Researcher-chosen Music
Alparlsan 2016 4.14 2.45 21 54 3.11 16 3.3% -0.45[-1.11, 0.21] —
Clark 2006 7.39 3.6 35 7.71 2.23 28 5.9% -0.10 [-0.60, 0.39] — T
Gutgsell 2013 474 2,59 100 5.88 2.42 100 18.4% -0.45[-0.73,-0.17] —
Horne-Thompson 2008 1.6 3.45 13 3.2 2.62 12 2.3% -0.50 [-1.30, 0.30] -
Huang 2010 31 24 62 49 20 64 10.9% -0.81[-1.17,-0.45] —
McCaffrey 2003 14.13 2.46 33 22.6 20.6 33 6.0% -0.57[-1.06, -0.08] —_—
Onieva-Zafra 2013 6.99 1.14 28 8.91 1.12 27 3.8% -1.67[-2.30, -1.05] -
Seebacher 2016 18.81 24.55 74 23.27 24.23 38 9.4% -0.18 [-0.57, 0.21] N
Weber 2015 59.53 21.67 90 67.01 23.62 30 8.4% -0.34 [-0.75, 0.08] — T
Subtotal (95% CI) 456 348 683% -0.51[-0.65,-0.36] &

Heterogeneity: Chi? = 22.37, df = 8 (P = 0.004); I*> = 64%
Test for overall effect: Z = 6.83 (P < 0.00001)

1.7.12 Participant-chosen Music

Burrai 2014 0.7 1.1 26 1.4 0.5 26 4.5% -0.81[-1.37,-0.24] -
Grape 2009 6.46 0.9 28 6.93 0.62 27 4.9% -0.60[-1.14, -0.06] S
Guetin 2012 3.4 1.7 44 4.7 1.8 43 7.7% -0.74[-1.17, -0.30] —

Li 2011 0.98 0.62 60 1.82 0.83 60 9.7% -1.14[-1.53, -0.75] -
Siedliecki 2006 6.04 2.4 40 7.07 1.58 20 4.9% -0.47 [-1.01, 0.07] 7
Subtotal (95% CI) 198 176 31.7% -0.81[-1.02, -0.59] <o

Heterogeneity: Chi? = 5.00, df = 4 (P = 0.29); I = 20%
Test for overall effect: Z = 7.39 (P < 0.00001)

Total (95% CI) 654 524 100.0% -0.60[-0.72, -0.48] ¢

Heterogeneity: Chi? = 32.51, df = 13 (P = 0.002); I> = 60% ; f :
Test for overall effect: Z = 9.81 (P < 0.00001)

Music Control
Test for subgroup differences: Chi? = 5.14, df = 1 (P = 0.02), 1> = 80.6%
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Figure 11
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Table 1

Characteristics of studies included in the meta-analysis evaluating music for chronic pain.

Control

Study Country Participants Sample Intervention Qualification Tools
Alparslan et Turke Fibromyalgia a ':iig,sn;egg"/ Recorded Music Mo Muse Participant- VAS (0-10)
al. (2016) 4 yale s _fer'r.mk; ? administered | P
. N=52, mean No Music, Rest mVAS (0-
Burrai et al. N ; ) .
(2014) Italy Cancer age=64.5, 83% Live Music Trained nurse 10), pvVAS
) female (0-10, BP
No Music dNRS (0-
N=63, mean . 10), pNRS
Cl(azrl(;oeg)al, USA Cancer age=57.79, 38% Recorded Music th’\:;sui:st (0-10),
’ female P HADS,
POMS
Grape et al. Sweden Irritable Bowel a e'\:ii’rz‘e;r:ed Active Music Ns?nc?:lr Participant- VAS (0-10),
(2009). Syndrome sgex_not resorted’ ging administered BP
Guétin et al N=87, mean No Music, VAS (0-10),
! France CNMP age=48.85, 78% Recorded Music Standard Care Trained nurse | HADS, pNRS
(2012). female (0-10)
Gutesell et al N=200, mean No Music, Rest Music pNRS (0-
(g2013) ' USA Palliative care age=56.09, 69% Live Music therapist 10), FLACCS,
’ female FPS (0-5)
Horne- N=25, mean Reading, .
M ESA -1
Thompson Australia Palliative care age=73.9, 44% Recorded Music conversation usn.: SAS (0-10),
(2008) female therapist BP
N=126, mean No Music, Rest
Huang et al. ) . ;
Taiwan Cancer age=54, 29% Recorded Music Trained nurse | VAS (0-100)
(2010). female
N=120, mean No Music Trained VAS (0-10),
Lietal. (2011). China Cancer age=45.01, 100% Recorded Music PPI (0-5),
female researcher PRI
N= 66, mean No Music, Rest
McCaffrey . ey o . ! Participant- VAS (0-100),
(2003). USA Osteoarthritis age—fi?ﬁi?émﬁ Recorded Music administered PRI
N=55, mean No Music
Onieva-Zafra . . . o o . Participant- VAS (0-10),
etal. (2013). Spain Fibromyalgia age;:;.;,e%ﬁ Recorded Music administered McGPQ, BDI
N=112, mean Metronome, No
Seebacher et Multiple e N . ) Participant- VAS (0-100),
al. (2016). UK Sclerosis age;::\.:l,e%ﬁ Recorded Music Music administered BP
Siedliecki N=60, mean No Music, particinant. | VAS (0=10),
USA CNMP age=49.7,77% Recorded Music Standard Care . -p McGPQ,
(2006). female administered CESD
N=120, mean No Music
Weber et al. ) ) . e o ) S : Participant-
(2015). Brazil Fibromyalgia age—?:;;,elooﬁ Recorded Music | Vibration Points administered FIQ, HAQ

CNMP = Chronic Non-Malignant Pain includes: mechanical pain, inflammatory pain, fibromyalgia,

neurological pain, osteoarthritis, herniated disc, rheumatoid arthritis, degenerative joint disease; VAS

visual analogue scale; pVAS = pain visual analogue scale; mVAS = mood visual analogue scale; BP

biological parameters; dNRS

distress numeric rating scale; pNRS = pain numeric rating scale; HADS=

hospital anxiety and depression scale; POMS = profile of mood states; FLACCS = face, legs, activity, cry,
consolability scale; FPS = functional pain scale; ESAS = Edmonton symptom assessment system; PRI =
pain rating index; McGPQ = McGill Pain Questionnaire; PPl = present pain intensity; BDlI = Beck
depression inventory; FIQ = fibromyalgia impact questionnaire; HAQ = health assessment questionnaire;
0-10=10cm scale; 0 - 100 = 100mm scale.
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Search Strings

Pubmed results: 179

((((((("music"[MeSH Terms] OR "music"[All Fields]) OR ("music therapy"[MeSH
Terms] OR ("music"[All Fields] AND "therapy"[All Fields]) OR "music
therapy"[All Fields])))) AND (((("chronic pain"[MeSH Terms] OR ("chronic"[All
Fields] AND "pain"[All Fields]) OR "chronic pain"[All Fields]) OR
("neuralgia"[MeSH Terms] OR "neuralgia"[All Fields] OR ("neuropathic"[All
Fields] AND "pain"[All Fields]) OR "neuropathic pain"[All Fields]) OR
("peripheral nervous system diseases"[MeSH Terms] OR ("peripheral"[All
Fields] AND "nervous"[All Fields] AND "system"[All Fields] AND "diseases"[All
Fields]) OR "peripheral nervous system diseases"[All Fields] OR
("peripheral"[All Fields] AND "neuropathy"[All Fields]) OR "peripheral
neuropathy"[All Fields]) OR ("neuralgia"[MeSH Terms] OR "neuralgia"[All
Fields]) OR (central[All Fields] AND ("pain"[MeSH Terms] OR "pain"[All Fields]))
OR ("back pain"[MeSH Terms] OR ("back"[All Fields] AND "pain"[All Fields]) OR
"back pain"[All Fields]) OR ("irritable bowel syndrome"[MeSH Terms] OR
("irritable"[All Fields] AND "bowel"[All Fields] AND "syndrome"[All Fields]) OR
"irritable bowel syndrome"[All Fields] OR ("irritable"[All Fields] AND "bowel"[All
Fields]) OR "irritable bowel"[All Fields]) OR (inflammatory[All Fields] AND
("intestines"[MeSH Terms] OR "intestines"[All Fields] OR "bowel"[All Fields]))
OR (chronic[All Fields] AND ("pelvic pain"[MeSH Terms] OR ("pelvic"[All Fields]
AND "pain"[All Fields]) OR "pelvic pain"[All Fields])) OR (("cardiovascular
system"[MeSH Terms] OR ("cardiovascular"[All Fields] AND "system"[All
Fields]) OR "cardiovascular system"[All Fields] OR "cardiovascular"[All Fields])
AND ("pain"[MeSH Terms] OR "pain"[All Fields])) OR (("neoplasms"[MeSH
Terms] OR "neoplasms"[All Fields] OR "cancer"[All Fields])) OR (("tumour"[All
Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR
"tumor"[All Fields]) AND ("pain"[MeSH Terms] OR "pain"[All Fields])) OR
(("tumour"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields]
OR "tumor"[All Fields]) AND ("pain"[MeSH Terms] OR "pain"[All Fields])) OR
("phantom limb"[MeSH Terms] OR ("phantom"[All Fields] AND "limb"[All Fields])
OR "phantom limb"[All Fields]) OR (complex[All Fields] AND regional[All Fields]
AND ("pain"[MeSH Terms] OR "pain"[All Fields])) OR ("arthritis"[MeSH Terms]
OR "arthritis"[All Fields]) OR ("lupus erythematosus, systemic"[MeSH Terms]
OR ("lupus"[All Fields] AND "erythematosus"[All Fields] AND "systemic"[All
Fields]) OR "systemic lupus erythematosus"[All Fields] OR ("systemic"[All
Fields] AND "lupus"[All Fields] AND "erythematosus"[All Fields])) OR ("multiple
sclerosis"[MeSH Terms] OR ("multiple"[All Fields] AND "sclerosis"[All Fields])
OR "multiple sclerosis"[All Fields]) OR ("fiboromyalgia"[MeSH Terms] OR
"fibromyalgia"[All Fields]) OR ("spondylitis, ankylosing"[MeSH Terms] OR
("spondylitis"[All Fields] AND "ankylosing"[All Fields]) OR "ankylosing
spondylitis"[All Fields] OR ("ankylosing"[All Fields] AND "spondylitis"[All Fields]))
OR ("headache"[MeSH Terms] OR "headache"[All Fields]) OR (“palliative
care’[Mesh Terms] OR (“palliative”[All Fields] AND “care’[All Fields]) OR
“palliative care”[All Fields]) OR ("carpal tunnel syndrome"[MeSH Terms] OR
("carpal"[All Fields] AND "tunnel"[All Fields] AND "syndrome"[All Fields]) OR
"carpal tunnel syndrome"[All Fields]) OR ("glaucoma"[MeSH Terms] OR


http://dx.doi.org/10.1101/105148
http://creativecommons.org/licenses/by-nc/4.0/

bioRxiv preprint first posted online Feb. 2, 2017; doi: http://dx.doi.org/10.1101/105148. The copyright holder for this preprint (which was
not peer-reviewed) is the author/funder. It is made available under a CC-BY-NC 4.0 International license.

"glaucoma"[All Fields]))))))) AND ((random* AND control* AND trial) OR RCT
OR clinical trial OR random alloca®)

Scope results: 679

( (TITLE-ABS-KEY (music ) OR TITLE-ABS-

KEY ( music therapy )) AND ( TITLE-ABS-KEY ( chronic pain ) OR TITLE-
ABS-KEY ( neuropathic pain) OR TITLE-ABS-

KEY ( peripheral neuropathy ) OR TITLE-ABS-KEY ( neuralgia ) OR TITLE-
ABS-KEY ( central pain) OR TITLE-ABS-KEY ( back pain) OR TITLE-ABS-
KEY (irritable bowel ) OR TITLE-ABS-

KEY ( inflammatory bowel ) OR TITLE-ABS-

KEY ( chronic pelvic pain) OR TITLE-ABS-

KEY ( cardiovascular pain) OR TITLE-ABS-KEY ( cancer) OR ( TITLE-
ABS-KEY (tumor) AND TITLE-ABS-KEY (pain)) OR ( TITLE-ABS-

KEY (tumour ) AND TITLE-ABS-KEY ( pain)) OR TITLE-ABS-

KEY ( phantom limb ) OR TITLE-ABS-

KEY ( complex regional pain) OR TITLE-ABS-KEY ( *arthritis ) OR TITLE-
ABS-KEY ( systemic lupus erythematosus ) OR TITLE-ABS-

KEY ( multiple sclerosis) OR TITLE-ABS-KEY ( fibromyalgia) OR TITLE-
ABS-KEY ( ankylosing spondylitis ) OR TITLE-ABS-

KEY ( headache ) OR TITLE-ABS-KEY ( palliative care ) OR TITLE-ABS-
KEY ( carpal tunnel syndrome ) OR TITLE-ABS-

KEY ( glaucoma))) AND ( ALL (randomized controlled trial ) ALL ( randomi
sed controlled trial ) OR ALL (rct) OR ALL ( controlled clinical trial ) OR
ALL (random allocation ) OR ALL ( controlled trial ) ) OR ALL ( clinical trial

)
For PsycINFO:

(music OR music therapy) AND (chronic pain OR neuropathic pain OR
peripheral neuropathy OR neuralgia OR central pain OR back pain OR irritable
bowel OR inflammatory bowel OR chronic pelvic pain OR cardiovascular pain
OR cancer OR tumor OR tumour OR phantom limb OR complex regional pain
OR arthritis OR systemic lupus erythematous OR multiple sclerosis OR
fibromyalgia OR ankylosing spondylitis OR headache OR palliative care OR
carpal tunnel syndrome OR glaucoma) AND (randomised controlled trial OR rct
OR controlled clinical trial OR random allocation OR controlled trial OR clinical
trial)
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