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Highlights

e Twenty-one randomised clinical studies were included in the systematic review.

e The meta-analysis showed that Sufi music therapy reduced symptoms of state anxiety.
e There was a high level of heterogeneity among studies in the meta-analysis.

e The evidence of Sufi music’s effect on anxiety was rated as very low.

e Sufi music may reduce depression, clinical symptoms of schizophrenia, and stress.

Abstract



Background: There is some evidence that Sufi music therapy might improve physical
and mental well-being; however, no systematic review or meta-analysis has pooled
and critiqgued the evidence. The aim of this systematic review was to evaluate the

effects of Sufi music therapy on mental health outcomes.

Methods: We searched Medline, PsycINFO, the Web of Science, Science Direct,
PsycARTICLES, Cochrane Library, SCOPUS, CINAHL Plus, AMED, and ULAKBIM
databases, and the reference lists of the studies found. Papers published in academic
peer-reviewed journals were included, as well as from other sources such as chapters
in edited books, the grey literature, or conference presentations. Articles published up
to March 2020 in Turkish and English were included. Our primary outcome of interest
was anxiety and secondary outcomes of interest were other mental health outcomes
such as depression. To assess the methodological quality of the articles, the Cochrane
Risk of Bias Tool was used. The quality of evidence was assessed using the

GRADEpro GDT system.

Results: This search yielded 21 clinical trials that were eligible for inclusion. A meta-
analysis, using a random effects model, of 18 randomised controlled trials involving
1454 participants showed that Sufi music therapy with makams, compared with
treatment as usual (TAU) or a no-music control group, reduced symptoms of anxiety
in the short term in patients undergoing an operation or treatments such as
chemotherapy or haemodialysis (standardised mean difference SMD= -1.15, 95% CI,
-1.64 to -0.65; very low-quality evidence). The evidence of Sufi music with makam's
effect on anxiety is rated as very low. Qualitative synthesis of secondary outcomes
revealed significant effects for depression, positive symptoms in schizophrenia, stress,
which however were based on fewer studies. Trials were of moderate methodological

guality, and there was significant heterogeneity across the studies.



Conclusion: Sufi music may reduce anxiety of patients undergoing medical
procedures like haemodialysis, coronary artery surgery, angiography, colonoscopy,
bone marrow aspiration and biopsy procedures. Evidence from single studies
suggests effects on depression and stress as well. However, due to methodological

limitations of the studies, further, higher quality studies are required in other cultures.

List of abbreviations

SMD; Standardised mean difference

RCT/s; Randomized controlled trial/s

M; means

SD; standard deviations

RR; relative risk

Cl; confidence intervals

STAI; State-Trait Anxiety Inventory

HAM-A; Hamilton Anxiety Scale

BAI; Beck Anxiety Inventory

GDS; Geriatric Depression Scale

HSS; Haemodialysis Stressor Scale
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2. Background

Music has been used as a way to help heal illness throughout history (Biley,
1999). In recent decades, there has been an increasing interest in the therapeutic
potential of music (Aldridge, 1993), particularly because of its safe, economic and
potentially effective nature (Ovayolu et al., 2006). Previous systematic reviews
indicate that either therapeutic music or simply listening to music, may have a positive
effect on symptoms of anxiety (Bradt, Dileo, and Potvin, 2013), including pre-
postoperative anxiety (Hole, Hirsch, Ball and Meads, 2015; Graff, Cai, Badiola, and
Elkassaany, 2019) and may also improve symptoms of depression (Maratos, Gold,
Wans, and Crawford, 2013), dementia (Ueda, Suzukamo, Sato, and Izumi, 2013) and
schizophrenia (Geretsegger et al., 2017). Although these reviews provide an evidence
base for music's place in mental health, there is a need for further, higher quality

studies, including studies investigating a range of types of music.

The Sufi tradition has valued and used music in a way that is different to most
Muslim communities. For example, Trimingham (1971) reports that although music
does not have a place in Islamic rituals and Muslims' daily life, music plays a
significant role for Sufis in rituals and daily experiences. As a Muslim community that
has enriched its culture with Sufi traditions, Turkish people have been using music
therapy over many centuries. Thus, they might offer a unique theory of music therapy
to the world (Benek, Sakar, Gumustekin, and Bayram, 2015). Turkish music using
makams played with Sufi instruments (coupled with the sounds of water running in a

fountain) was used to treat mentally ill patients throughout the Seljukian Dynasty and



Ottoman Empire Age (from the 111" to 18" century), with the earliest accounts of music
therapy in Turkish mental hospitals dating back even earlier to the 9™ century (Giray,

2008).

The main feature of this music therapy is its makam nature. In Anatolia and the
Middle East, it was believed that there was a relationship between particular makams
and their effects on specific ilinesses at particular times of the day. A makam has been
defined by Ederer (2011: xxvi) as "a kind of melodic mode; a subset of rules regarding
the choice of permissibly playable tones and a player's treatment of them." This is in
terms of melodic direction, order of importance regarding emphasis and tonal inflexion.
Makams are drawn from a larger scale of acceptable tones in order to create a distinct
modal identity. Over 600 makams have been identified, although some of them have
become obsolete (Sagun and Bolat, 2016). Using music with makams for therapeutic
purposes might inform theories about western music therapy and allow therapists to

apply these theories in other parts of the world.

Many scholars of makam music theory have had an interest in Sufism, and thus
makam theory has grown in the hands of Sufis and flourished in Sufi centres. Although
a number of studies have reported on the application of Turkish music therapy in
mental health (Benek et al., 2015; Erdal and Erbas, 2013; Tanriover, 2010), no

systematic review or meta-analysis has been undertaken.

3. Methods

3.1.Aim

The aim of this study was to perform a systematic review and if appropriate a
meta-analysis of experimental studies including randomised controlled trials (RCTSs)

to evaluate the effects of Sufi music therapy with makams on mental health.



3.2.Eligibility Criteria

3.2.1. Inclusion Criteria

The main criterion for inclusion of articles in the review was that the study had
examined the effects of Sufi music therapy with makams on mental health outcomes.
Studies which used Sufi music therapy with makams alongside other therapy methods
like cognitive behaviour therapy or dance/art therapy were also included. The studies
included the following: (1) Population: individuals (adults and/or children) with any
mental health problem, except substance dependence and based on diagnosis or self-
report. (2) Intervention: music therapy with makams, defined as a) listening to music
which has at least one specific makam (however it is described by the author) that is
regarded as therapeutic or b) listening to Turkish classical music or Sufi instrumental
music which has at least a makam (however described by the author) but the type of
makam is not stated; (3) Outcomes: changes in any measures of mental health.
Studies examining effects on physical health outcomes were also included if they
contained at least one mental health outcome; and (4) Study type: Randomised
controlled studies using any type of control (e.g. treatment as usual). Our ultimate aim
was to consider only evidence from RCTs if there were enough to justify this approach.
However, at the outset, inclusion criteria on study design were broad to ensure we had

sufficient evidence on the state of research in this field.

3.2.2. Exclusion Criteria

Studies which dealt solely with other types of music therapies (rather than Sufi
music therapy with makams), such as religious or other secular music in the therapy

were excluded.

3.3.Primary Outcomes



With a view to possible meta-analyses, we aimed to group the studies found as
follows. Anxiety was the primary outcome of this review, and other mental health
outcomes such as depression were included as secondary outcomes. In terms of
structure, we divided the studies into those 1) of a single application of the intervention
with immediate outcome measurement and 2) interventions with more than one

session of music and later time follow-up points.

3.4.Search Strategy

In order to identify relevant articles, a search of the following databases was
conducted in July 2017 and March 2020: MedLine, PsycINFO, the Web of Science,
Science Direct, PyscArticle, Cochrane Library, SCOPUS, CINAHL Plus, AMED, and
ULAKBIM databases. Search terms relating to music therapy and mental health
outcomes were combined using "and" and included the following: intervention terms;
Sufi Music, music therapy, spiritual music, Islam, Sufism, Islamic Mysticism, Turkish
makam/s, Turkish music, Turkish tunes, tasavvuf, Turkish music, music, Sufi, Turk;
and outcome terms; mental health, psychiatric disorder, mental iliness, stress, anxiety,
depression, PTSD, trauma, intervention, mental well-being, depressive symptoms,
mood. Papers published in academic peer-reviewed journals were included, as well
as other sources such as chapters in edited books, the grey literature, or conference
presentations. Articles published until March 2020 in Turkish and English were
included. The reference sections of included articles were searched in order to identify

additional studies.

The search results were screened, and duplicates were removed. Potentially
relevant citations were identified by reviewing the titles and abstracts. Where citations

appeared relevant, the full-text articles were retrieved, read in full and included in the



review according to the eligibility criteria. The study selection process was carried out
independently by three reviewers (RNGD, AA and MC). If there were disagreements
between two reviewers, they were reviewed and discussed with the other authors to

seek resolution.

3.5.Risk of Bias

The risk of bias was assessed according to the Cochrane guidelines for clinical
trials. To assess the methodological quality of the articles the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins and Green, 2011) was used, and each
article was assessed for selection, performance, detection, attrition and reporting bias

(see Table 2 for full assessment).

3.6.Data Extraction and Analysis

For each eligible study details of the study design, along with demographic and clinical
details, were extracted. If insufficient data were available, we attempted to contact the
authors of the research paper. For outcomes reported as continuous, the means (m)
and standard deviations (SD) at follow-up were extracted or generated. For
dichotomous outcomes, the relative risk (RR) and confidence intervals (CI) at follow-

up were extracted or generated.

For trials that assessed anxiety, we considered if appropriate to pool their outcome
data to analyse in Review Manager 5.3 using a random effects model as reviewers
assumed that there is likely to be some variability between trials. For this purpose,
continuous outcomes standardised mean differences (SMDs) between trial arms were
used to report outcome measures. The weighting of the studies in the meta-analyses
depended on the confidence interval; the wider the confidence interval in comparison

to other trials included, the less weight was given to a study. Evaluation of the effect



sizes was conducted according to Cohen's criteria (Cohen, 1988), where an effect size
of 0.2 was considered small, an effect size of 0.5 medium and an effect size of 0.8

was considered large.

We assessed statistical heterogeneity across the studies using the 12 statistic, which
measures the degree of inconsistency among the results of included studies and
describes the proportion of variation among studies that is due to heterogeneity rather
than chance (Higgins et al., 2003). An 1?2 value of 0% to 40% was considered as not
important or small, 30% to 60% as moderate, 50% to 90% as substantial, and 75% to
100% as considerable heterogeneity. We undertook appropriate subgroup analyses

when we found substantial and/or considerable heterogeneity across studies.

Where a meta-analysis was possible, and if there were sufficient studies, a
sensitivity analysis was undertaken whereby low-quality studies were removed, and
the meta-analysis re-runs without these studies. The results of studies examining other
outcomes, such as depression, were also explored. Subgroup analyses were
performed for four sub-groups in our analysis: studies that measured Sufi music
therapy with makams' effects on anxiety, studies that measured other mental health
outcomes, studies taking measurements at the end of a single therapy and studies

taking measurements after repeated interventions.

3.7.Quality of the evidence

The quality of evidence was assessed using the GRADEpro GDT system, which was
developed by the Grades of Recommendation, Assessment, Development and
Evaluation (GRADE) Working Group. The GRADE system assesses the quality of the

evidence in terms of five factors: methodological quality (risk of bias), the directness



of evidence, unexplained heterogeneity or inconsistency of results (including problems
with subgroup analyses), imprecision of the results (wide confidence intervals) and

risk of publication bias for each individual outcome (Schinemann et al., 2017).

The GRADE system uses the following criteria for assigning the quality of

evidence;

* High: we are very confident that the true effect lies close to that of the estimate of

the effect.

* Moderate: we are moderately confident in the effect estimate; the true effect is
likely to be close to the estimate of effect, but there is a possibility that it is

substantially different.

* Low: our confidence in the effect estimate is limited; the true effect may be

substantially different from the estimate of the effect.

» Very low: we have very little confidence in the effect estimate; the true effect is

likely to be substantially different from the estimate of effect (Atkins et al., 2004).

The grade rating system for evidence derived from a randomised control trial(s) starts
as high. We decreased this rating by one (-1) or two (-2) (up to a maximum of -3 to

'very low') according to following;

-serious (-1) or very serious (-2) limitation to methodological quality of the study (based

on the risk of bias assessment)

-high level of inconsistency of direction of results across the studies (-1)

-some (-1) or major (-2) indirectness of the evidence (e.g. studies of mixed populations

where only 50% of the sample fulfilled inclusion criteria)
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-imprecision of the results (-1) (e.g. wide confidence levels)

-high possibility of publication bias (-1).

4. Results

4.1.Selection

The initial search was run in 2017, and an updated search was done in 2020 for the
new studies published between 2017-2020. After removing duplicates (1,955) from the
initial database search (5,908) in 2017, 3,953 references were examined by reviewing
the titles/ abstracts. In the update search in 2020, the titles/abstracts of 299 references
were reviewed after removing duplicates (122) from the database search. A hundred
sixty-three studies were considered potentially relevant, and their full texts were
reviewed in depth (see Figure 1). Eleven further studies were identified as possibly
relevant from the reference lists of these 163 publications. Thus, overall 174 studies'
full texts were analysed. Ninety-seven articles were identified as descriptive studies
and excluded from the review. A further 22 articles were excluded as their music
therapy intervention did not include makams or Sufi Music and 15 papers were
excluded because the outcomes of studies were not related to mental health. In
addition, given that we had found sufficient randomised trials, we also decided to
exclude from the analysis 14 papers that were not experimental studies and five that

were not randomised trials.

After this selection process, 21 studies remained that met the final eligibility criteria
and were included in this review (Aktas and Karabulut, 2019; Bekiroglu, Ovayolu,
Ergun, and Ekerbicer, 2013; Cantekin and Tan, 2013; Cigerci and Ozbayir, 2016;
Cinar, Olgun, Duran, and Arat, 2016; Diri, Cetinkaya and Gul, 2019; Dogan and

Senturan, 2012; Ergin and Yucel, 2019; Ergin, Midilli, and Baysal, 2018; Inangil, Vural,
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Dogan and Korpe, 2020; Kocabas and Khorshid, 2012; Ovayolu et al., 2006; Ozdemir,
Tasci, Yildizhan, Aslan and Eser, 2019; Parlar Kilic et al., 2015; Pinar and Tel, 2019;
Sezer, 2012; Surucu, Ozturk, Vurgec, Alan and Akbas, 2018; Toker and Komurcu,
2017; Ugras et al., 2018; Ugur, Yaman Aktas, Orak, Saglambilen, and Aydin Avci,

2016; Zengin et al., 2013). All were randomised controlled trials.

4.2.Study Characteristics

The 21 included studies were conducted between 2005 and 2019 in Turkey
(Table 1). The sample sizes ranged from 14 to 200 (mean= 84), and the age of
participants ranged from 18 to 89 years. All the studies recruited men and women,
apart from three studies (Kocabas and Khorshid, 2012; Surucu et al., 2018; Toker and
Komurcu, 2017) that included only women. All studies used Sufi music therapy with a
makam or range of makams as an intervention. Twenty studies were written in English
and one in Turkish (Cinar et al., 2016). Participants in all studies diagnosed with pre-
opertaive or intraoperative anxiety apart from six studies where the participants
diagnosed with depression (Ugur et al., 2016), anger (Sezer, 2012), schizophrenia
(Pinar and Tel, 2019), test anxiety (Inangil, Vural, Dogan and Korpe, 2020), and
generalised anxiety disorder (Bekiroglu et al., 2013; Ergin and Yucel, 2019). More

descriptive information on the included studies is presented in Table 1.

4.3.Interventions

All studies used only listening to Sufi music with makam/s as an intervention. Although
makams differed among them, 16 of the studies used specific makam/s as an
intervention (Bekiroglu et al., 2013; Cantekin and Tan, 2013; Cinar et al., 2016; Diri,
Cetinkaya and Gul, 2019; Dogan and Senturan, 2012; Ergin and Yucel, 2019; Ergin,

Midilli, and Baysal, 2018; Inangil, Vural, Dogan and Korpe, 2020; Kocabas and
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Khorshid, 2012; Ozdemir et al., 2019; Parlar Kilic et al., 2015; Pinar and Tel, 2019;
Surucu et al., 2018; Toker and Komurcu, 2017; Ugras et al., 2018; Zengin etal., 2013).
One of the interventions used Turkish music with unspecified makams (Cigerci and
Ozbayir, 2016), while four were described as Sufi music, also with unspecified
makams (Aktas and Karabulut, 2019; Ovayolu et al., 2006; Sezer, 2012; Ugur et al.,
2016). The specified makams used in the studies were as follows; both nihavend and
buselik makam in two studies (Bekiroglu et al., 2013; Toker and Komurcu, 2017); only
nihavend makam in two studies (Ergin and Yucel, 2019; Kocabas and Khorshid, 2012);
rast and usak makam in one study (Cantekin and Tan, 2013); only rast makam in one
study (Pinar and Tel, 2019); only usak makam in one study (Cinar et al., 2016); huseyni
makam in four studies (Diri, Cetinkaya and Gul, 2019; Dogan and Senturan, 2012;
Ergin, Midilli, and Baysal, 2018; Ugras et al., 2018); mahur makam in one study
(Inangil, Vural, Dogan and Korpe, 2020); and acemasiran makam in four studies
(Ozdemir et al., 2019; Parlar Kilic et al., 2015; Surucu et al., 2018; Zengin et al., 2013).
The music therapy was compared with standard medical care (Aktas and Karabulut,
2019; Cantekin and Tan, 2013; Cigerci and Ozbayir, 2016; Cinar et al., 2016; Diri,
Cetinkaya and Gul, 2019; Dogan and Senturan, 2012; Ergin, Midilli, and Baysal, 2018;
Kocabas and Khorshid, 2012; Ovayolu et al., 2006; Ozdemir et al., 2019; Parlar Kilic
etal., 2015; Pinar and Tel, 2019; Surucu et al., 2018; Toker and Komurcu, 2017; Ugras
et al., 2018; Zengin et al., 2013) or with no music (Bekiroglu et al., 2013; Ergin and
Yucel, 2019; Inangil et al., 2020; Sezer, 2012; Ugur et al., 2016) (Types of control
conditions varied as shown in table 3). None of the included studies investigated Sufi
music therapy with concurrent therapies.

There was variation among studies in the number and duration of music therapy

sessions provided. Whereas some studies used music therapy before, during and
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after an operation (Cinar et al., 2016; Diri, Cetinkaya and Gul, 2019; Dogan and
Senturan, 2012; Ergin, Midilli, and Baysal, 2018; Inangil et al., 2020; Kocabas and
Khorshid, 2012; Ovayolu et al., 2006; Ozdemir et al., 2019; Parlar Kilic et al., 2015;
Surucu et al., 2018; Ugras et al., 2018; Zengin et al., 2013), others used it in regular
sessions. The number of sessions ranged from one to 28 over five days to eight weeks,
and each session lasted 15 to 60 minutes. Although there were differences in the
number and times of measurement, almost all of the studies measured outcomes
before and after the intervention; one study measured outcomes only after the
intervention (Parlar Kilic et al.,, 2015), and one did not report when outcome
assessments were carried out (Ovayolu et al., 2006). (see table 3).

4.4.Quality Assessment

Eleven of the studies were of low methodological quality (Bekiroglu et al., 2013;
Cantekin and Tan, 2013; Cinar et al., 2016; Cigerci and Ozbayir, 2016; Dogan and
Senturan, 2012; Ergin and Yucel, 2019; Kocabas and Khorshid, 2012; Ovayolu et al.,
2006; Parlar Kilic et al., 2015; Pinar and Tel, 2019; Sezer, 2012;), while eight studies
had moderate methodological quality (Ergin, Midilli, and Baysal, 2018; Inangil et al.,
2020; Ozdemir et al., 2019; Surucu et al., 2018; Toker and Komurcu, 2017; Ugras et
al., 2018; Ugur et al., 2016; Zengin et al., 2013). Only two of the studies were of high
methodological quality (Aktas and Karabulut, 2019; Diri, Cetinkaya and Gul, 2019).
The most common reasons for low scores were a lack of blinding of participants or
health personnel due to the nature of interventions and unclear risk of selective
reporting of outcomes. Insufficient information on whether outcome assessments were
conducted blind to group membership was also a reason for low scores. Long term
attrition bias was not applicable to most studies because outcomes were assessed

immediately following the intervention.
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See Table 2 for the full assessment of the risk of bias of individual studies.

4.5.Primary Outcome: Anxiety

Anxiety is the primary outcome of this review. Anxiety was the primary outcome
of 15 studies (Cigerci and Ozbayir, 2016; Cinar et al., 2016; Diri, Cetinkaya and Gul,
2019; Dogan and Senturan, 2012; Ergin and Yucel, 2019; Ergin, Midilli, and Baysal,
2018; Inangil et al., 2020; Kocabas and Khorshid, 2012; Ovayolu et al., 2006; Ozdemir
et al., 2019; Parlar Kilic et al., 2015; Surucu et al., 2018; Toker and Komurcu, 2017,
Ugras et al., 2018; Zengin et al., 2013) and was measured by the State-Trait Anxiety
Inventory (STAI), only one study measured anxiety as a primary outcome using the
Beck Anxiety Inventory (Ergin and Yucel, 2019). Three studies measured anxiety as
a secondary outcome using the STAI (Aktas and Karabulut, 2019; Cantekin and Tan,

2013) or the Hamilton Anxiety Scale (HAM-A) (Bekiroglu et al., 2013).

4.6.Synthesis of Results
4.6.1. Meta-analysis of Sufi music therapy with makams' effects on

anxiety in comparison to TAU/ no intervention

A total of 18 studies (Aktas and Karabulut, 2019; Bekiroglu et al., 2013;
Cantekin and Tan, 2013; Cigerci and Ozbayir, 2016; Cinar et al., 2016; Diri, Cetinkaya
and Gul, 2019; Dogan and Senturan, 2012; Ergin and Yucel, 2019; Ergin, Midilli, and
Baysal, 2018; Inangil et al., 2020; Kocabas and Khorshid, 2012; Ovayolu et al., 2006;
Ozdemir et al., 2019; Parlar Kilic et al., 2015; Surucu et al., 2018; Toker and Komurcu,
2017; Ugras et al., 2018; Zengin et al., 2013) with1454 participants were included in a
random-effects model for anxiety. The overall standardised mean difference (SMD) of
those studies suggests that there is likely to be a real effect favouring Sufi music

interventions with makams (SMD= -1.15, 95% CI, -1.64 to -0.65). However, the test
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for statistical heterogeneity indicated, the results were significantly inconsistent across
the studies (12= 94%). The forest plot and results of this meta-analysis are shown in

Figure 2.

In figure 3, the funnel plot for Sufi makam music's effect on anxiety reveals
possible publication bias, probably on the basis that positive results are more likely
than negative to be published (Egger, 1997). Another source of this asymmetry could
be the variation of methodological quality. Finally, there are limitations to the

interpretation of this plot, and this asymmetric result may arise by chance.

According to the GRADE criteria for quality (Grade working group, 2004:1490),
the evidence of Sufi music with makams' effect on anxiety is rated as very low,
because of serious risk of bias and very serious inconsistency across the studies (see

figure 4 and figure 8).

4.6.2. Sensitivity Analysis of primary outcome

As part of the sensitivity analysis of studies that used the STAI as well as HAM-
A and BAI to measure anxiety, studies with a high risk of bias (Bekiroglu et al., 2013;
Cantekin and Tan, 2011; Cigerci and Ozbayir, 2015; Cinar et al., 2016; Dogan and
Senturan, 2012; Ergin and Yucel, 2019; Kocabas and Khorshid, 2012; Ovayolu et al.,
2006; Parlar Kilic et al., 2015) were excluded. The combined SMD for the nine
remaining studies (Aktas and Karabulut, 2019; Diri, Cetinkaya and Gul, 2019; Ergin,
Midilli, and Baysal, 2018; Inangil et al., 2020; Ozdemir et al., 2019; Surucu et al.,
2018; Toker and Komurcu, 2017; Ugras et al., 2018; Zengin et al., 2013) with a total
sample size of 590 participants was -0.74 (95% ClI, -1.22, -0.26; 12= 87%). The overall
SMD of those studies suggests a significant effect but considerable variance across

them (heterogeneity) (see figure 5).
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4.6.3. Sub-group analysis of music therapy's effects on anxiety

Type of outcome

To explore where the inconsistency lies among studies, subgroup analyses
were conducted. Heterogeneity was unlikely to be due to music types which did not
differ across the studies; 15 studies used music with a specific makam/s intervention
(Bekiroglu et al., 2013; Cantekin and Tan, 2013; Cinar et al., 2016; Diri, Cetinkaya and
Gul, 2019; Dogan and Senturan, 2012; Ergin and Yucel, 2019; Ergin, Midilli, and
Baysal, 2018; Inangil, Vural, Dogan and Korpe, 2020; Kocabas and Khorshid, 2012;
Ozdemir et al., 2019; Parlar Kilic et al., 2015; Surucu et al., 2018; Toker and Komurcu,
2017; Ugras et al., 2018; Zengin et al., 2013), one study used Turkish music with
unspecified makams (Cigerci and Ozbayir, 2016) and two used Sufi music with an

unspecified makam (Aktas and Karabulut, 2019; Ovayolu et al., 2006).

However, grouping studies by the type of outcome (state anxiety [n=1278] and
anxiety in general [n=176]) revealed the source of at least some of the inconsistency
between studies (see figure 6). For state anxiety, the combined SMD for 15 studies
with a total of 1278 participants (Aktas and Karabulut, 2019; Cantekin and Tan, 2013;
Cigerci and Ozbayir, 2016; Cinar et al., 2016; Diri, Cetinkaya and Gul, 2019; Dogan
and Senturan, 2012; Ergin, Midilli, and Baysal, 2018; Inangil et al., 2020; Kocabas and
Khorshid, 2012; Ozdemir et al., 2019; Parlar Kilic et al., 2015; Surucu et al., 2018;
Toker and Komurcu, 2017; Ugras et al., 2018; Zengin et al., 2013) was -0.90 (95% CI,
-1. 40 to -0.41; p< 0.00001; 1= 94%). This result indicated a significant effect but with
continued high variance across studies (heterogeneity), possibly due to the outliers
whose results were disparate from the remaining studies (Surucu et al., 2018; Dogan

and Senturan, 2012). The results without these two studies (Surucu et al., 2018;
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Dogan and Senturan, 2012) showed a reduced effect size (SMD -0.55; 95% CI, -0.77,
to -0.33; p=0.0007) but also a reduction in variance resulting in an improvement in the

moderate level of heterogeneity (12= 65%).
Repetitions of intervention's effects on anxiety

We conducted subgroup analyses of studies with a single therapy or those with
repeated applications in order to explore further where the inconsistency lay across
studies. The combined SMD of five studies with a total of 354 participants (Bekiroglu
et al., 2013; Cantekin and Tan, 2013; Cigerci and Ozbayir, 2016; Ergin and Yucel,
2019; Toker and Komurcu, 2017) with a repeated music intervention model applied for
varied periods was significant with a substantial level of heterogeneity [SMD-0.44
(95% ClI, -0.84 to -0.03; p = 0.006; 12= 72%)]. However, studies that examined Sufi
music with makam in a single application during operations or procedures with a total
of 1100 participants (Aktas and Karabulut, 2019; Cinar et al., 2016; Diri, Cetinkaya
and Gul, 2019; Dogan and Senturan, 2012; Ergin, Midilli, and Baysal, 2018; Inangil et
al., 2020; Kocabas and Khorshid, 2012; Ovayolu et al., 2006; Ozdemir et al., 2019;
Parlar Kilic et al., 2015; Surucu et al., 2018; Ugras et al., 2018; Zengin et al., 2013)
had a statistically significant effect on anxiety [SMD-1.44 (95% CI, -2.09 to -0.79; p<
0.00001; 12= 95%)], albeit with significant variation across studies. The forest plot and

results of subgroup analyses are illustrated in Figure 7.
4.7.Secondary Outcomes

Other mental health outcomes, including depression, stress, anger, and other

psychological symptoms, are secondary outcomes of this review (Table 3).

Music therapy's effects on depression were measured as an outcome in one study.

Ugur et al. (2017) measured depression as a primary outcome using the Geriatric
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Depression Scale (GDS) and reported that Sufi music therapy with makams had a
significant effect on depression (with Mean Difference [MD] -0.71, 95% CI -1.21, -

0.20).

Cantekin and Tan (2013) measured stress in 100 patients undergoing
haemodialysis by means of the Haemodialysis Stressor Scale (HSS) and found that
Sufi music therapy with makams had a statistically significant effect (MD= -1.17; 95%
Cl, -1.59 to -0.74; p <0.00001). The primary outcomes of Sezer's (2012) study with a
total of 14 participants were anger measured by the State-Trait Anger Scale and
psychological symptoms measured by the Brief Symptom Inventory. However, neither
result was statistically significant. Pinar and Tel (2019) found that Sufi music using
makams had no beneficial effect on positive symptoms of schizophrenia using the
Scale for Assessment of Positive Symptoms of Schizophrenia (MD= 2.86, 95% ClI, -

12.08 to 17.80, p <0.71).

5. Discussion

5.1.Summary of main findings

This systematic review identified 21 eligible randomised trials evaluating the effect of
Sufi music therapy with makams on mental health outcomes, of which 18 were
included in a meta-analysis totalling 1454 participants. The meta-analysis found that
Sufi makam music significantly reduced anxiety. However, the evidence for all the
outcomes is of limited quality. For our primary outcome anxiety, we judged the
evidence using GRADE as very low quality because of publication bias, risk of bias
and inconsistency. One study reported that Sufi music therapy with makams had a

significant effect on depression, but this was also of lower quality.
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In the 18 trials investigating Sufi makam music's effect on anxiety, those that
measured outcomes after a single session appeared to have a more beneficial effect
on levels of anxiety than interventions where more than one session was provided.
However, the mechanism by which this music reduced anxiety was unclear. It might
be related to music's distractive nature, similar to the effects of other distractive activity
during surgery or an intervention such as aromatherapy (Wotman et al., 2017) or
nature-based sounds (Amiri, Sadeghi, and Bonabi 2017). Nevertheless, our findings
suggest that Sufi makam music might have the most beneficial effect when giving once
during a medical or surgical procedure rather than given repeatedly and thereby this

less intensive intervention may be more usefully tested in future trials.

It is noteworthy that Sufi makam music's effect on anxiety was limited to state anxiety,
which is defined as people's anxiety about a specific situation (Spielberger, 1971).
Three studies (Bekiroglu et al., 2013; Ergin and Yucel, 2019; Ovayolu et al., 2006) that
presented results without distinguishing state-trait anxiety found insufficient evidence
to support any beneficial effect. In the remaining 15 studies (Aktas and Karabulut,
2019; Cantekin and Tan, 2013; Cigerci and Ozbayir, 2016; Cinar et al., 2016; Diri,
Cetinkaya and Gul, 2019; Dogan and Senturan, 2012; Ergin, Midilli, and Baysal, 2018;
Inangil et al., 2020; Kocabas and Khorshid, 2012; Ozdemir et al., 2019; Parlar Kilic et
al., 2015; Surucu et al., 2018; Toker and Komurcu, 2017; Ugras et al., 2018; Zengin
et al., 2013) there was evidence of a beneficial effect of Sufi makam music therapy on
state anxiety. This suggests that Sufi music therapy with makams might be most useful
in reducing anxiety in specific situations like a surgical or medical procedure. However,
in recent decades, several studies have illustrated the beneficial effect of music
listening on preoperative and postoperative anxiety, irrespective of the type of music

(Bradt, Dileo and Shim, 2013; Hole et al., 2015; Graff et al., 2019). This indicates that

20



the beneficial effect of listening to music during the perioperative period, may not be
specific to Sufi music but rather to music in general. Therefore, there is a need for
comparative trials to evaluate the specific effects of Sufi makam music compared with
other types of music on state anxiety, alongside a need for further evaluation of the

effects of Sufi makam music in other situations.

Our results suggest that while Sufi makam music may reduce depression, anxiety and
the stress of haemodialysis, it has no benefit in reducing anger and positive symptoms
of schizophrenia. However, the overall quality of the studies, their small sample sizes
that were likely to be under-powered and the high levels of heterogeneity between
study results mean that their findings should be interpreted with considerable caution

and further evaluation is needed.

5.2.Delivery of the music, outcomes and generalisability

All the participants passively listened to recorded music preselected by the researcher,
except in one study (Cigerci and Ozbayir, 2016), where participants indicated their
preference for music. Because of this lack of focus on participants' preferences or their
musical backgrounds, the effects of individualised interventions were not examined.
Music was delivered either by headphones or stereo music players (Aktas and
Karabulut, 2019; Cantekin and Tan, 2013; Cigerci and Ozbayir, 2016; Cinar et al.,
2016; Diri, Cetinkaya and Gul, 2019; Dogan and Senturan, 2012; Ergin and Yucel,
2019; Ergin, Midilli, and Baysal, 2018; Inangil et al., 2020; Kocabas and Khorshid,
2012; Ovayolu et al., 2006; Ozdemir et al., 2019; Parlar Kilic et al., 2015; Pinar and
Tel, 2019; Surucu et al., 2018; Toker and Komurcu, 2017; Ugras et al., 2018; Zengin
et al., 2013) or collectively in a group (Bekiroglu et al., 2013; Sezer, 2012, Ugur et al.,

2016).
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The most common outcome measure in the studies included in this review was anxiety
measured using the STAI, which is a valid and reliable scale. One study (Bekiroglu et
al., 2013) used the HAM-A scale, which also has good psychometric properties
(Thompson, 2015), and one study (Ergin and Yucel, 2019) used the BAI scale, which
is a reliable and valid measure (Julian, 2011). Therefore, general reliability and validity

of the studies' measurements give credence to the evidence evaluated.

The results of our review have limited generalisability as all the studies took place in
Turkey, and most of the studies included speaking and understanding the Turkish
language as an inclusion criterion. Thus, our results cannot be generalised to other

cultures, populations or age groups due to insufficient evidence.

5.3.Quality of the studies and evidence derived

Only two of the studies (Aktas and Karabulut, 2019; Diri, Cetinkaya and Gul, 2019)
were rated as high quality. For this reason, extracting data from the papers was at
times problematic, for example, some papers' results contained unusually narrow
confidence intervals (Bekiroglu et al., 2013; Dogan and Senturan, 2012; Ovayolu et
al., 2006) or unclear study methods and designs. To clarify missing or unusual data,
and to check unclear information about studies, authors (Bekiroglu, T.; Ergun, G.;
Gulsen, M.; Ovayolu, N.; Senturan, L.) were contacted via email. All responded,

confirming that the published data were correct.

Although our results indicated there was considerable heterogeneity in the results,
subgroup analyses did not explain clearly where this lay. Possible explanations were
small sample sizes, low-quality, varied makam types used in the interventions and the

varied designs of the studies.

5.4.Strengths and Limitations of the review

22



To our knowledge, this is the first systematic review and meta-analysis of the impact
of Sufi music therapy with makams on mental health outcomes. A rigorous method
and comprehensive search strategy were implemented, which included both Turkish
and English language publications. Studies mainly centred on anxiety; thus, meta-

analyses of the studies were performed for these common outcomes.

A possible limitation of this review might be that studies published in other languages
could not be included. In the funnel plot, asymmetry revealed possible publication bias,
as probably because positive results were more likely than negative to be published,
which might be another limitation of this review. Further research might focus on the
adaptation of Sufi makam music to other cultures. Another potential limitation was the
inclusion of studies of low methodological quality, which may have had an impact on

the overall effect found in the meta-analyses and our conclusions.

6. Conclusion

Sufi Makam music may be a vehicle to reduce state anxiety of patients undergoing an
operation or treatments like chemotherapy or haemodialysis. However, due to
methodological limitations in the studies, such as variation in mental health problems,
outcome measures, the timing of the interventions, and makams used in the
interventions across the studies, we advise caution in concluding that Sufi makam
music is effective in reducing anxiety or other forms of mental distress. Further, well
designed, fully powered studies are needed comparing Sufi makam music with other
types of music therapies, as well as research investigating its effects when adapted to
other cultures. More research is also required to identify which specific makams are

more effective than other forms of music in reducing anxiety and whether participants
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need to have a connection or belief in Sufism in order to benefit from this type of

therapy.
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Table 1; Study Characteristics

Study Subjects Intervention Outcome
Author Year Country Design Sample Age Gender Diagnosis Music type Sessions Instrument Rater Results
Size n

Aktas and Karabulut, 2019 2019  Turkey Randomised 120 18+  Mixed Anxiety and  Turkish Sufi 30 min. during The visual analogue Self-report No differer
controlled F=29 pain of the music with  CTR scale (VAS) - pain, independent; between
trial M=91 patients ney- and the State-Trait single-blind groups in p:

undergoing unspecified Anxiety  Inventory scores E
the chest tube makam (STAI-S and STAI-T) anxiety
removal (CTR)

procedure

Bekiroglu et al., 2013 2013 Turkey  Randomised 60 60-  Mixed Hyper-tension  Turkish 25 min A Independent; Reduced
controlled 89 F=26 and anxiety classical music everyday (28 sphygmomanometer ynblinded Blood
trial yrs M= 34 (Nihavend and days) for blood pressure, pressure a

Buselik and anxiety
makam) Hamilton anxiety

scale

(HAM-A) for anxiety

Cantekin and Tan, 2011 2011  Turkey Randomised 100 18+  Mixed Haemodialysis  Turkish music 3 timesaweek Haemodialysis Self-report Decreased
controlled F= 47 Stress, and therapy (Rast during Stressor Scale (HSS), independent; haemodialy
trial M= 53 anxiety and Usak haemodialysis and State-Trait  single-blind stress 3

makam) sessions (4 Anxiety Inventory anxiety
week) (STAI Form TX)

Cigerci and Ozbayir, 2011 2011  Turkey Randomised 68 28- Mixed Anxiety of the Turkish One hour 30 The visual analogue Independent No differer
controlled 75 F= 16 patients classical and minutes scale (VAS) - pain, in anxi
trial yrs M=52  undergoing folk music  before and the State-Trait Self report; level,

coronary (makam is operation, Anxiety  Inventory
unblinded reduced p
artery surgery  unknown) once for 30 (STAI-S and STAI-T) p
min in  the perception
Intensive Care and t
Unit, 30 min amount
every day in analgesics

the ward
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Cinar et al., 2016

Diri, Cetinkaya and Gul, 2019

Dogan and Senturan, 2012

Ergin and Yucel, 2019

2013

2019

2012

2019

Turkey

Turkey

Turkey

Turkey

Randomised 60
controlled
trial

Randomised 70
controlled
trial

Randomised 200

controlled
trial

Randomised 56
controlled
trial

30-
75+
yrs

18+

18+

60+

Mixed
F=20
M=40

Mixed
F=40
M=30

Mixed
F=60
M=140

Mixed

Anxiety of the
patients
undergoing
intracoronary
stenting

Anxiety of
Patients
undergoing
urodynamic
tests

intraoperative
anxiety of the
patients
undergoing
coronary
angiograph

Anxiety of
older people
living in a
nursing home

Turkish
classical music
(Usak makam)

Sufi music
(instrumental
ney music)-
Huseyni
makam

Turkish  music
therapy
(Huseyni
makam)

Classical
Turkish music-
Nihavend
makam

During the
coronary
angiography

Started 10 min
before the
procedure and
continue
during the
procedure.

During the
coronary
angiography

30 min a day
for 21 Days

State-Trait  Anxiety
Inventory,

Visual Analogue
Scale

Anxiety -STAI
Pain -VAS
Satisfaction - VAS

Willingness to repeat
the test - VAS

State-Trait  Anxiety
Inventory

48 Item General
Comfort
Questionnaire

Beck Anxiety
Inventory (BAI)

Mini-Mental  State
Examination (MMSE)

Self-report
Independent

unblinded

Self-report
independent

unblinded

Self-report

unblinded

Self-report

Unblinded

Reduced
anxiety le
and
perception
pain

No effect
pain E
anxiety lev
of  patie
during UDS

Significantly
decreased
the aver:
scores of 1
state anxief

Improved
comfort,

Reduced
anxiety
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Ergin, Midilli, and Baysal, 2018

Inangil, Vural, Dogan and Korpe

Kocabas and Khorshid, 2011

Ovayolu et al., 2006

2018

2020

2009

2005-
2006

Turkey Randomised
controlled

trial

Turkey Randomised
controlled

trial

Turkey Randomised
controlled

trial

Turkey Randomised
controlled

trial

60 18+

90 18-
22

yrs

90 15-
49

yrs

60 18-
75
yrs

Mixed

F=36
M=24

Mixed

F=74

M= 16

Female

Mixed
F= 32
M= 28

Pain, anxiety,
and  patient
satisfaction of
patients with
dyspnoea in
Chest Diseases
Service of a
public hospital

nursing
student's test
anxiety

anxiety
related to
gynaecological
examination

anxiety, pain,
dissatisfaction
during the
colonoscopy

Music therapy-
huseyni
makam

Turkish
classical music-
in Mahur
makam

Turkish  music
(Nihavend
makam) and a
special
gynaecological
garment's
effect

Turkish Music
(ney- reed
flute) makam
unknown

One session of

30 min

15 min. before
an OSCE exam

During
gynaecological
examination

Before and
during the
procedure
(apx. 30 min)

Anxiety -STAI

Dyspnea severity -
VAS

20 item
Situational
Anxiety Scale -
nursing student's
test anxiety

State-Trait
Anxiety Inventory
Form

(STAI)

The State Trait
Anxiety  Inventory
(STAI), and

Visual Analog Scale
(VAS)

Self-report
Independent

Unblinded

Self-report

Unblinded

Self-  report
Not blind

Self- report,
blinding
unknown

Decreased
anxiety a
severity
dyspnea
Reduced t
pre-test
anxiety
examinatio
garment
reduces ©
source
distress w
pelvic
examinatiol
but mu
does 1
produce a
positive
effect
decreased 1
dose
sedative a
analgesic
medication
required
patients,
decreased
anxiety lev
and p:
scores
significantly
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Ozdemir, Tasci, Yildizhan, Aslan and Eser, 2019

Parlar Kilic et al., 2012

Pinar and Tel, 2019

Randomised
controlled
trial

Randomised
controlled
trial

Randomised
controlled
trial

18+

18+

20-
58
yrs

Mixed
F=9
M=21

Mixed
F= 94
M=106

Mixed
gender

Pain and
anxiety in
patients who
undergoing
bone marrow
aspiration and
biopsy in an
oncology
hospital

Pain, anxiety,
and  patient
satisfaction in
patients who
present to the
emergency

Schizophrenic
patients who
hospitalised in
the psychiatry
department of
hospitals

Turkish
classical
music-
Acemasiran
Makam

Turkish
classical
music
(Acemasiran
makam)

Music — Rast
makam

During
procedure

During the
appearance at
emergency
services

15 min
whenever
auditory
hallucinations
appeared

during  their

The State Anxiety Self-report

Inventory (STAI-  independent
State part), and

Visual Analog Scale ynblinded

(VAS)

The State—Trait Independent
Anxiety Inventory- single-blind
State Anxiety Scale

(STAI-S) and Visual

Analog Scale- level of

pain (VASP)

Assessment of Self-report

positive symptoms

of schizophrenia-  Unblinded

SAPS

7 items scale for the
assessment of

increased
satisfaction
scores @
patients'
comfort 3
tolerance

increased
anxiety lev
of  patie
undergoing
bone marr
aspiration
and bioj
but decreas
pain and
systolic 3
diastolic
blood
pressure,
therefore
increasing
tolerance
to 1
procedure
decreased
pain and
anxiety scc
and increas
satisfaction
score

Positive
effects on 1
positive
symptoms
and quality
life of
patients
having
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stay in auditory auditory
hospital hallucinations hallucinatic
26 item Quality of
life- WHOQAL-BREF
Sezer, 2012 2012 Turkey Randomised 14 18- Mixed Anger and Turkish Sufi 40-45 min  Brief Symptom  Self- report Reduced
controlled 23 F=8 psychological ~ Music (ney- twice a week Inventory, and State single- blind ~ anger
trial yrs  M=6 symptoms reed flute) (7 weeks) Trait Anger Scale and
psychologic
symptoms
Surucu, et al., 2018 2018  Turkey Randomised 50 16- Female Anxiety and Turkish 3 hours (20 Pain-VAS Independent  Significantl
controlled 28 pain of Classical min listening- Self-report reduced
trial yrs pregnant music- 10 min Anxiety -STAI anxiety le
women when Acemasiran resting) during Unblinded and r.educ
. . . the pain lev
in active phase makam the active
of labour phase of
labour
Toker and Komurcu, 2017 2012- Turkey Randomised 70 18+ Female anxiety and Turkish 30 min a day State trait anxiety Independent Increased
2014 controlled satisfaction in classical for seven days  inventory (STAITX-l),  plinding satisfaction
trial pregnant music Th? ) Newcas.tle unknown decreased
women with therapy satlsfactlon with blood
. . nursing scale pressure, t
preeclampsia  (Nihavend (NNCS), and Non- positive eff
and  Buselik stress test (NST) on fa
makams) movement
counts, a
minimalisin
effect on fa
heart ra
but no eff
on anxie
level
Ugras et al., 2018 2018  Turkey Randomised 180 18- Mixed Preoperative Turkish For at least 30  State- Trait Anxiety Independent Reduced
controlled 65 anxiety instrumental  min before the Inventory (STAI-  self-report preoperatiy
trial yrs F=53 music with State anxiety part) anxiety
Systolic blood
pressure (SBP),
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Ugur et al., 2015

Zengin et al., 2013

2015

2012

Turkey

Turkey

Randomised
controlled
trial

Randomised
controlled
trial

64

100

76+-

18-
75
yrs

M=127

Mixed
F= 22
M= 42

Mixed
F= 48
M= 52

Depression in
elderly people
and  systolic
blood

pressure (SBP)

pain and
anxiety in
patients
undergoing
port catheter
placement
procedure

ney- Huseyni
makam

Natural
sounds

Classical
western
music- Four
seasons from
Vivaldi

Turkish
Traditional
Music and
Turkish Sufi
Music

Turkish
classical music
(Acemasiran
makam)

procedure in
waiting room

20 min 3 times
a week (8
weeks)

Before, during
and after the
procedure

diastolic blood
pressure (DBP),
heart rate (HR) and
cortisol levels

Geriatric Depression
Scale (GDS) and
Elderly Information
Form

The state-trait
anxiety inventory
(STAI), and Visual
Analogue Scale (VAS)

blinding
unknown

Self-report
single-blind

independent
Not blind

Decreased
depression
level and SE

Reduced
anxiety, pa
Blood
Pressure,
Heart Ra
and
Respiratory
Rate befo
during,
after invas
procedures
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Table 2; Assessment of risk of bias

Aktas and Karabulut, + + - + + N/A +
2019

Bekiroglu et al., 2013 ? ? - - + N/A +
Cantekin and Tan, 2011 + - - ? + + -
Cigerci and Ozbayir, 2015 + - - ? + N/A -
Cinar et al., 2016 ? ? - ? + N/A +
Diri, Cetinkaya and Gul, + + - + + N/A +
2019

Dogan and Senturan, + - - ? + N/A -
2012

Ergin and Yucel, 2019 - - - ? + N/A +
Ergin, Midilli, and Baysal, + + - ? + N/A +
2018

Inangil et al., 2020 + + - ? + N/A +
Kocabas and Khorshid, - - - - + N/A -
2011

Ovayolu et al., 2006 + ? - ? ? N/A ?
Ozdemir et al., 2019 + + - ? + N/A +
Parlar Kilic et al., 2015 + - - ? + N/A ?
Pinar and Tel, 2019 ? ? - ? + + -
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Sezer, 2012 ? ? - ? + + ?
Surucu et al., 2018 + + - ? + N/A +
Toker and Komurcu, + + - ? + N/A +
2017
Ugras et al., 2018 + + - ? + N/A +
Ugur et al., 2016 + + - - + + +
Zengin et al., 2013 + + - ? + N/A -
Table 3; Interventions
Authors Number Intervention Control Intervention Music Social Primary aim  Primary Time- Time-point
included, type selection context of study outcome (p) period
gender and and
mean age of secondary
participants outcome (s)
Aktas and | 120 -Turkish  Sufi | Treatment as | Passive Preselected Individual Pain and | Pain- Visual | 30 min. | Before and
Karabulut, music  with | ysual (TAU) listening music anxiety Analog Scale | during CTR | immediately
2019 Mixed gender ney- following CTR | (VAS) (p) after CTR and
91 males, 29 | unspecified 20 minute
among
females makam . . B after CTR
patients  with | Anxiety- State
Mean ages; -Cold therapy cardiac Trait  Anxiety
Cold therapy: surgery Inventory
62.60+12.11 -Lidocaine (STAI) (s)
Music therapy: | spray
64.13+9.59
Lidocaine  spray:
64.80+7.07
Control group:
65.80+7.23
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Bekiroglu et | 60 Turkish music | Bed rest + no | Passive Preselected group Blood Blood 25min every | Before and
al., 2013 _ therapy music listening music by the pressure  of | pressure (p) day for 28 | after
Mixed gender; (Nlha\_/end and | intervention researcher hypertension days |ntervent|0n
34 male, 26 female | Buselik patients Hamilton (exact _time
makams) . not specified)
Mean age: anxiety scale
between 60-89 yrs scores (s)
Cantekin and | 100 Turkish music | TAU Passive Preselected individual Treatment- Haemodialysis | 3 times a | Before and
Tan, 2011 _ therapy listening music by the related stress | Stressor Scale | week during | after
Mixed gender; 53 | (Rast and researcher and anxiety of | (HSS) (p) _haemodl_alys |ntervent|0n
male, 47 female Usak makam) haemodialvsi is sessions | (exact time
ysis e
. . for 4 weeks not specified)
Mean age: patients Stat'e—Tralt
between 19- 40+ Anxiety
Inventory
(STAI  Form
TX) (s)
Cigerci and | 68 Turkish TAU + No | Passive patient's individual Anxiety in the | State-Trait One hour 30 | The day
Ozbayir, 2011 classical and | music listening preference patients Anxiety minutes before
mixed gender; 52 | folk music Intervention undergoing Inventory (p) before intervention
males. 16 females coronary operation, and within 24
' artery surgery | Visual once for 30 | hours  after
(makam Analogue min in the | intervention
mean age; | unknown) Scale (s) Intensive
61.6+10.7 years; Care  Unit,
30 min every
day in the
ward
Cinar et al., | 60 Turkish TAU + No | Passive Preselected individual Anxiety of the | State-Trait During the | Before and
2016 classical music listening music by the patients Anxiety coronary after
Mixed gender; 40 | music (Usak Intervention researcher _undergoing Inventory (p) angiography intervention
males, 20 females | makam) Intracoronary ) (exact _tme
stenting Visual not specified)
Analogue
Mean age; Scale (s)
between 30 - 75+
Diri, Cetinkaya | 70 Sufi music | TAU Passive Preselected Individual Anxiety, pain, | Anxiety -STAI | Started 10 | 15 min before
and Gul, 2019 (instrumental listening music by the and  stress [(9)) min before | the procedure
Mixed gender; 30 | ney  music)- researcher level  during the and 10 min
males, 40 females | Huseyni ubs Pain, procedure after UDS
makam Satisfaction, and
Willingness to | continue
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Mean age; repeat the test | during the
—VAS (p) procedure.
Music therapy
group: 58+10.9 Mean arterial
pressure and
Control group: heart rates (s)
59+12.4
Dogan and | 200 Turkish music | TAU + no | Passive Preselected Individual Intraoperative | State-Trait During the | 10  minutes
Senturan, therapy music listening music by the anxiety in | Anxiety coronary before  the
2012 Mixed gender; 140 intervention researcher coronary Inventory (p) angiography | Procedure
male, 60 female (Huseyni angiography f"":d i after
makam) patients I(gxe;éte : Ic;ir:ne
Mean age; not specified)
between 18- 60+
Ergin and | 56 Classical No music | Passive Preselected Individual Comfort and | 48 Item | 30 min in a | Before and
Yucel, 2019 Turkish music- | intervention listening music by the anxiety in | General day for 21 | the following
Nihavend researcher older adults | Comfort Days day . of
makam living in | Questionnaire intervention
Mixed gender nursing homes [(9) ended
21 item Beck
Anxiety
Mean age: 60+ |n\/ent0ry
(BAI) (p)
Mini-Mental
State
Examination
(MMSE) (s)
Ergin, Midilli, | 60 Music therapy- | TAU+ Bed rest | Passive Preselected Individual The severity of | gDyspnea One session | Before  and
and  Baysal, huseyni + no music | listening music by the dyspnea, severity — VAS | of 30 min after
2018 Mixed gender; 36 | makam intervention researcher anxiety, ) intervention
males, 24 females (exact _tme
blood Anxiety- STAI not specified)
pressure, )

breathing rate,
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Mean
61.21+1.13

age;

pulse rate, and
blood

oxygen levels
in patients with
dyspnea

respiratory
rate (RR),
heart rate
(HR), systolic
blood
pressure
(SBP),
diastolic blood
pressure
(DBP), and O2
saturation
(S0O2) (s)

Patient
satisfaction (s)

Inangil, Vural,
Dogan and
Korpe, 2020

90

Mixed gender; 16
males, 74 females

Mean age; 19.27

-Turkish
classical
music- in
Mahur makam

- Emotional
Freedom
Techniques-
EFT

no music
intervention

Passive
listening

Preselected
music by the
researcher

Individual
listening in a
group setting

Nursing
student's test
anxiety

20 item
Situational
Anxiety Scale
- nursing
student's test
anxiety (p)

Blood
pressure,
pulse, 02
saturation (s)

15 min.
before an
OSCE exam

Before and
after
intervention
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Kocabas and | 90 Turkish music | Group  one; | Passive Preselected individual anxiety related | State-Trait During Before and
Khorshid, therapy TAU with a | listening music by the to Anxiety gynaecologi | after
2011 Female (Nihavend traditional researcher gynaecologica | Inventory (p) cal intervention
maka}m) * one-piece | examination examination | (exact time
Mean age; for special . d ified
9e gynaecologica | draré not specified)
control group 31.8 I garment
+8.7 Group two;
TAU+ special
For garment group gynaecologica
34.7+8.9 | garment
For garment and
intervention group
34.8+9.8
Ovayolu et al., | 60 Turkish Music | TAU + No | Passive Preselected Individual Patient's State-Trait Before and | not specified
2006 music listening music by the anxiety, pain | Anxiety during the
Mixed gender; 28 | (ney- reed | intervention researcher and Inventory (p) procedure
male, 32 female flute) makam dissatisfaction (apx. 30
unknown feelings during | Visual min)
Mean age; colonoscopy | Analogue
between 18-75 yrs Scale (s)
Ozdemir etal., | 30 Instrumental TAU + No | Passive Preselected Individual Patient's pain | Pain-VAS (p) During the | VAS- only
2019 Turkish music listening music by the and  anxiety procedure after the
Mixed gender; 21 | classical intervention researcher levels during | 20 Item State | (aprox. 30 | intervention
males, 9 females music- bone marrow | Anxiety min)
Acemasiran aspiration and | Inventory Rest of the
Makam biopsy (State part of outcomes
procedures STAI) (p) measured
Mean ages; before  and
blood after
18+ pressure, intervention
pulse rates, (exact time
and not specified)
respiration
rates; serum

cortisol, ACTH
(s)
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Parlar Kilic et | 200 Turkish TAU + No | Passive Preselected Individual pain, anxiety, | State-Trait During the | After
al., 2012 classical music listening music by the and Anxiety appearance | intervention
Mixed gender; 106 | Music intervention researcher satisfaction in | Inventory (p) at
male, 94 female (Acemasiran patients who emergency
makam) ) services
present to the | Visual
Mean age; for emergency Analogue
music therapy department Scale (s)
group 30.15 + 13
For control group
3471+ 14.14
Pinar and Tel, | 28 Turkish Music | TAU + No | Passive Preselected Individual auditory Scale for | 15 min | The first day
2019 — Rast makam | music listening music by the hallucination assessment of | whenever of
Mixed gender intervention researcher and quality of | positive auditory hospitalisatio
life in | symptoms  of hallucination n and after
. . . . s appeared | discharge
schizophrenic | schizophrenia during their
patients SAPS (p) stay in
Mean ages; for hospital
music therapy 7 items scale
group 37.0 £ 10.65 for the
assessment of
For control group auditory
32.78+7.90 hallucinations
(P
26 item
Quality of life-
WHOQAL-
BREF (p)
Sezer, 2012 14 Turkish ~ Sufi | No music | Passive Preselected group Undergraduat | Brief Symptom | Twice a | Before and
Music intervention listening music by the e students' | Inventory (p) week for 7 | after
Mixed gender; 6 | (ney- reed researcher anger and weeks (40- | intervention
Male, 8 Female flute) psychological | State  Trait | 45 ™Min) (exact _ time
not specified)
symptoms Anger Scale

Mean age; 20.7 *
1.48

(3
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Surucu et al., | 50 Turkish TAU + No | Passive Preselected Individual Pain and | Pain-VAS (p) | 3 hours (20 | VAS- every
2018 Classical music listening music by the anxiety of min hour '
Female music- intervention researcher women during | State-Trait listening- 10 | STAI- 30 min
Acemasiran labour on their | Anxiety min resting) gfter_ music
Mean age; for the makam first Inventory- during the | listening
experimenéal pregnancy STAI () active phase
Group: 22.08 + 2.32 ' of labour
for the control
group: 21.04 + 3.06
Toker and | 70 Turkish TAU+ Bedrest | Passive Preselected Individual Anxiety in | State-Trait 30minaday | Before and
Komurcu, classical + no music | listening music by the pregnant Anxiety for  seven | after
2017 female music therapy | intervention researcher women  with | Inventory days intervention
(oo and preccianpsa | (STAITX) ) e ime
Mean age; 30.64 *
makams)
5.81, Newcastle
satisfaction
with  nursing
scale (NNCS)
(s)
Ugras et al., | 180 -Turkish TAU + No | Passive Preselected Individual Preoperative State-  Trait | For at least | Before and
2018 instrumental music listening music by the anxiety Anxiety 30 min | after the
Mixed gender; 127 | music With | intervention researcher Inventory before the | music
males, 53 females | M€Y Huseyni (STAI-State pro_c_edure in | intervention
makam . waiting room
anxiety part)
Mean age; 35.7 = | _Natural (P
1.2 sounds
systolic blood
-Classical pressure
WeSt-el'n (SBP),
TN~ pour diastolic blood
seasons from
Vivaldi pressure
(DBP), heart
rate (HR) and
cortisol levels
(s)
Ugur et al., | 64 Turkish No music | Passive Preselected group Depression in | Geriatric 3 times a | Before and
2015 Traditional intervention listening music by the elderly people | Depression week for 8 | after
Mixed gender; 42 ¥uii_ch gn? researcher Scale scores Wt_ee)ks (20 i(nterventiqn
urkis ufi min exact time
males, 22 females Music (GDS) (p) not specified)
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Mean age; 75.00 =

Physiological

8.19 parameters
via recorded in
Elderly
Information
Form (s)
Zengin et al., | 100 Turkish TAU + surgery | Passive Preselected individual Patients' State-Trait Before, Before  and
2013 classical Intervention + | listening music by the stress Anxiety during and | after
Mixed gender; 52 | music No music researcher hormones, Inventory (p) after the | intervention
male, 48 females Intervention physiologic procedure (exact time
(Acemasiran parameters, | Visual not specified)
Mean age; for | makam) pain, and | Analogue
intervention group anxiety state | Scale (p)
49 + 15.58 during port
catheter Physiological
For control group placement parameters (s)
50.74 £ 14.01 procedures
(PCPPs)
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Figure 1; Search and selection of studies for systematic review according to PRISMA

—
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Figure 2; The forest plot and results of meta-analysis of music therapy with makams' effects on anxiety against treatment as usual
(TAU)
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Music therapy

Treatment as usual

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean  SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aktas and Karabulut, 2019 351 283 30 3873 222 30 56% -0.63 [1.15,-0.11] -
Bekiroglu et al,, 2013 11.93 1.14 30 1523 8N 30 56% -0.56 [-1.08,-0.05] -
Cantekin and Tan, 2011 502 6.1 50 524 37 50 58% -0.43[-0.83,-0.04] =
Cigerci and Ozbayir, 2015 381 &1 34 402 6.5 34 5T% -0.36[-0.83,0.12] =
Cinaretal, 2016 332 585 30 3657 615 30 56% -0.55 [-1.07,-0.04] -
Diti, Cetinkaya and Gul, 2019 464 BS 35 4ATTOTTS 35 5T% -0.18 [-0.65, 0.29] -r
Diogan and Senturan, 2012 31.07 098 100 356 142 100 57% -3 70 [4.16,-3.24] -

Ergin and Yucel, 2019 357 459 28 1132 813 28 56% -6 [1.73,-0.59] -
Ergin, Midilli, and Baysal, 2018 31.73 9.28 30 3816 9.54 30 56% -0.67 [-1.20,-0.15] ==
Inangil etal., 2020 445 725 30 56 145 30 56% -0.99 [-1.53,-0.45] y—
Kocabas and Khaorshid, 2011 3233 636 30 387E 987 30 56% -0.76 [-1.29,-0.24] —
Owayolu etal, 2006 367 22 30 51 1.9 0 41% -6.87 [-8.23,-5.50) ——

Ozdemiretal, 2019 4428 575 14 4375 765 16 53% 0.08 [F0.64, 0.79] -
Parlar Kilic et al., 2012 3896 37 100 433 57 100 59% -0.90 [-1.19,-0.61] -
Surucu etal, 2018 432 691 25 EB648 7.1 25 51% =311 [-3.95,-2.26] an

Toker and Kormurcu, 2017 4386 469 35 4234 755 35 5T% 0.24 -0.23,0.71] T
Ugras etal, 2018 3544 TEG 45 4408 64T 45 57% -1.21 [-1.66,-0.76] -
Zengin etal, 2012 3874 894 50 4326 692 50 58% -0.56 [-0.96,-0.16] -
Total {95% Cl) 726 728 100.0% -1.15 [-1.64, -0.65] L 2
Heterogeneity: Tau®=1.05; Chi*= 301.94, df=17 (P = 0.00001); "= 94% 54 52 b é jl

Testfar overall effect: £= 456 (P = 0.00001)

Favours [experimental]

Favours [control]

Figure 3; The funnel plot for music therapy with makams’ effects on anxiety against treatment as usual (TAU)
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Figure 4; GRADE table for music therapy with makams’ effect on anxiety against treatment as usual (TAU)
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strong association (1.64 lower to | VERY LOW
0.65 lower)
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Cl: Confidence interval; SMD: Standardised mean difference; MD: Mean difference

Figure 5; The forest plot for sensitivity analysis in anxiety including only studies with low risk of bias

Music therapy Treatment as usual

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean  SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aktas and Karabulut, 2019 351 283 30 3873 222 30 11.3% -0.63 [1.15,-0.11] v

Diti, Cetinkaya and Gul, 2019 464 BS 35 4ATTOTTS 35 11.6% -0.18 [-0.65, 0.29] -

Ergin, Midilli, and Baysal, 2018 31.73 9.28 30 3816 9.54 30 11.3% -0.67 [-1.20,-0.15] -

Inangil etal., 2020 445 725 30 56 145 30 11.2% -0.99 [-1.53,-0.45] N
Ozdemiretal, 2019 4428 575 14 4375 765 16 101% 0.08 [F0.64, 0.79] —
Surucu etal, 2018 432 691 25 EB648 7.1 25 93% =311 [-3.95,-2.26] -

Toker and Kormurcu, 2017 4386 469 35 4234 755 35 11.6% 0.24 -0.23,0.71] T
Ugras etal, 2018 3544 TEG 45 4408 64T 45 11.7% -1.21 [-1.66,-0.76] —

Zengin etal, 2012 3874 894 50 4326 692 500 11.9% -0.56 [-0.96,-0.16] —_

Total (95% CI) 294 296 100.0% 0.74 [1.22, -0.26] -
Heterogeneity: Tau®= 0.47; Chi*= §1.78, df= 8 (P = 0.00001); F=87% 54 52 b t

Testfor averall effect: 2= 3.01 (P =0.003)

Favours [experimental]

Figure 6; The forest plot and results of subgroup analyses in terms of measured anxiety type
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Music therapy

Treatment as usual

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean  SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 State anxiety

Aktas and Karabulut, 2019 351 283 30 3873 222 30 56% -0.63 [1.15,-0.11] I
Cantekin and Tan, 2011 502 6.1 50 524 37 50 58% -0.43[-0.83,-0.04] -
Cigerci and Ozbayir, 2015 381 &1 34 402 6.5 34 5T% -0.36[-0.83,0.12] T
Cinaretal, 2016 332 585 30 3657 615 30 56% -0.55 [-1.07,-0.04] —
Diti, Cetinkaya and Gul, 2019 464 BS 35 4ATTOTTS 35 5T% -0.18 [-0.65, 0.29] - T
Diogan and Senturan, 2012 31.07 098 100 356 142 100 57% -3 70 [4.16,-3.24] —_

Ergin, Midilli, and Baysal, 2018 31.73 9.28 30 3816 9.54 30 56% -0.67 [-1.20,-0.15] —_—
Inangil etal., 2020 445 725 30 56 145 30 56% -0.99 [-1.53,-0.45] —2
Kocabas and Khaorshid, 2011 3233 636 30 3876 987 30 56% -0.76 [-1.29,-0.24] v
Ozdemiretal, 2019 4428 575 14 4375 765 16 53% 0.08 [F0.64, 0.79] -
Parlar Kilic et al., 2012 3896 37 100 433 57 100 59% -0.90 [-1.19,-0.61] )~
Surucu etal, 2018 432 691 25 EB648 7.1 25 51% =311 [-3.95,-2.26] —_—

Toker and Kormurcu, 2017 4386 469 35 4234 755 35 5T% 0.24 -0.23,0.71] T
Ugras etal, 2018 3544 TEG 45 4408 64T 45 57% -1.21 [-1.66,-0.76] -
Zengin etal, 2012 3874 894 50 4326 692 50 58% -0.56 [-0.96,-0.16] —
Subtotal (95% CI) 638 640 B84.7% -0.90 [-1.40, -0.41] <
Heterogeneity: Tau®= 0.87; Chi®= 225.90, df= 14 (P = 0.00001); "= 94%

Testfar averall effect: Z= 3.61 (P =0.0003)

1.1.2 State-trait anxiety

Bekiroglu et al,, 2013 11.93 1.14 30 1523 8N 30 56% -0.56 [-1.08,-0.05] —
Ergin and Yucel, 2019 357 459 28 1132 813 28 56% S16 [1.73,-0.59] i
Owayolu etal, 2006 367 22 30 51 1.9 0 41% -B.AT[8.23,-5800 4

Subtotal (95% CI) 88 88 15.3% 275[517,0.32] ———
Heterogeneity: Tau®= 4.39; Chi*=71.64, df= 2 (P = 0.00001); F=97%

Testfor overall effect: Z= 222 (P =0.03)
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Figure 7; The forest plot and results of subgroup analyses in terms of repetition of music therapy intervention
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Figure 8; Risk of bias graph: risk of bias percentages across all included studies
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Random seguence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias) shortterm 1day - 6 weeks

Incomplete outcome data (attrition bias): long term =6 weeks

Selective reporting (reporting bias)
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Figure 9; Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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