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Abstract: Dolirium i 3 ¥ 7 by anacute in atsention,
awareness and cognition, highly provalant in alder, and critically i1l patients, and assactatad with poor
rusteomes. This nview symehosized endsting evidence an the effectivenoss of mustc interventons on
delirium tn adults, and music mterventions (MIs). psychometric assessments and outcome measures
used. We searched MEDLINE. PsychINFO, SCOPUS, Clinical Trials and CENTRAL for quantitative
designs comparing any Mis 10 standard care or anothar ntervention. From 1150 studies 12 mot the
Inclusice criterla, and 6 were Included in the meta-analysis. Narrative synthesls showed that maost
studies focused on prevention, few assessed delirlum severity, with the majority of stadies reporting
heneficial effects. The summary relative risk foe fncident delicum comparing music vs. no musle
in postsurgical and critically il older patients was (.52 (%6% confidential interval (Cl): 020135,
P =m1%, heterogeneity <0.0001) for the random effects model and 047 (95% CE 0.34-0.66) using the
fined effects model. Music listenlng interventions were more comminly applied than musk: therapy

delivered by credentialed music th and deliiuam methods were heterogenans,

including both sandardized tocls and = Jeervations. Better designed studies are needsd

addressing effectiveness of Mls in specific patient subgrougs, exploring the correletions betwen
ion-types/d d delirium symp!
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—> Outcomes

Abstract: Delirium ssaTetropsychiatric syndrome represented by an acute dlsturbance in attention, .
awareness and cognition, highly prevalent in older, anc critically ill patients, Po pu lation
outcomes. This review synthesized existing evidence on the ettectiveness of music interventions on

delirium in adults, anc music interventions (Mls), psychometric assessments and outcome measures .
used. We searched MEDLINE, PsychINFU, SCOPUS, Clinical Trials and CENTRAL for quantitative —> Intervention
designs comparing any MIs to standard care or another intervention. From 1150 studies 12 met the

inclusion criteria, and 6 were included in the meta-analysis. Narrative synthesis showed that most

studies focused on prevention, few assessed delirium severity, with the majority of studies reporting / Com pa rison
beneficial effects. The summary relative risk for incident delirium comparing music vs. no music

in postsurgical and critically ill older patients was 0.52 (95% confidential interval (Cl): 0.20-1.35,

12 = 79.1%, heterogeneity <0.0001) for the random effects model and 0.47 (95% CI: 0.34-0.66) using the

fixed effects model. Music listening interventions were more commonly applied than music therapy

delivered by credentialed music therapists, and delirium assessments methods were heterogeneous,

including both standardized tools and systematic observations. Better designed studies are needed

addressing effectiveness of Mls in specific patient subgroups, exploring the correlations between

intervention-types/dosages and delirium symptoms.

Population  Intervention Comparison Outcomes

Critically I Music No Music Delirium
Patients Interventions Therapy Incidence
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2.1. Data Sources and Eligibility Criteria

We searched MEDLINE, PsychINFO, SCOPUS IClinicalTrials. 8OV and Cochrane Cen{
|tral Register of Controlled Trials. |Primary search terms were music and delirium in com-

bination. Other terms commonly used to describe delirium symptoms and to describe
music were also searched. We includedlfree terms and MeSH terms, |0r the database’s own
controlled vocabulary /thesaurus. Truncations and expanded functions were used where
available (Supplementary Method S1).

No filters or limitations in the search engjnﬂ of the databases were used. Search dates

were for available quantitative studies from 1946 to present. The studies were uploaded
to the online software Rayyan (https://rayyan.ai/cite) [23] for screening and selection
and duplicates were identified and removed. Supplementary Method S2 illustrates our

eligibility criteria.
(TITLE-ABS-KEY (delir*) OR TITLE (confus*) OR TITLE-ABS-KEY
("acute confusional state® OR “toxic confus*’ OR “altered mental
status” OR “acute psychosis” OR “acute psychotic” OR “icu psychosis”
OR (“intensive care unit*” AND psychosis) OR “clouded state” OR
“clouding of consciousness” OR “toxic confus®™ OR “exogenous
psycho* OR “toxic psycho*” OR “acute encephalopathy” OR “acute
brain failure” OR “acute organic psychosyndrome”)) AND (TITLE-
ABS-KEY (music* OR song* OR sing OR sings OR sing-ing* OR singer*
OR chant* OR melod® OR "acoustic stimulation®™ OR “auditory
stimula-tion*” OR “rhythmic vocalization®” OR piano OR guitar* OR
violin®) OR TITLE (vocal® OR sound” OR auditory OR whistl* OR
rhythm*))
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INCLUSION EXCLUSION
Adults (218) with or at risk of developing delirium, across medical

Younger adults (=1B)

Music pre-recnrded music, music making, singing, playving, improvising, intervention, and the impact of
intervention music and movement, music and dance, relaxation to music, music music is not reported
therapy etc.) separately
Music interventions delivered and administered by either the The effects on the outcome
medical staff, trained music therapists, musicians, or others. measures for delirium cannot
be clearly attributed to the
music interventions.

No limitations on the type of comparators, expected to find the
Comparator studies in which the comparator is mainlv “the usual care” or

improvements in general well-being related to delirium.
Delirium data is reported, regardless of whether the aim of the Delirium or acute confusion not
study was to investigate prevention or treating, and regardless of explicitly mentioned;
whether delirium was the main focus of the study.

Outcome
measures

Studies with mixed diagnoses where outcomes were reported

Methodolog Randomized controlled trials, controlled trials, and gquasi-

descriptions. survevs,
A experimental studies, as well as observational studies; P - 2

systematic reviews or editorials

published research, studies that
were informally reported
and/or unpublished, bock
chapters and books where data
was not reported.

Full papers in peer-reviewed journal, those published as reports,
Publications higher degree theses and dissertations;

Bosnian), Spanish and Itahan
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Records identified through
database searching
(n=1150)

Additional records identified
through other sources
(n=1)

3. Results
3.1. Study Selection

Searches performed on the 16 October 2020, and updated on the 5 October 2021,

Records after duplicates removed

(n=847)

Records screened

yielded a total of 1150 studies. One additional study was identified during manual ref-

erence checking and citation tracking. After the duplicates were removed, 847 studies
remained and after the first screening of the titles and abstracts, 128 studies were selected
for the full-text review. After the full text review by 2 reviewers, a further 14 studies
required a third reviewer. Our final selection consisted of 12 studies [31-42], with the
publication years ranging from 2004 to 2020, and six of the studies were included in the
meta-analysis [31,33,34,36,38,42] (Figure 1).

v

(n= 847)

y

Full-text articles assessed

Records excluded
(n=719)

for eligibility
{n=128)

A 4

Studies included in
narrative synthesis
(n=12)

r

Studies included in
prevention meta-analysis
(n=6)

Full-text articles excluded,
with reasons
(n =116)
>  (n=72) Wrong
design/publication type
»  (n=29) Not delirium
related
»  (n=2)Intervantion not
music
»  (n=2) Music part of
multicomponent
interventions
> (n=3) Wrong language
»  (n=1) The dissertation
version of 2 study omitted
since the published article
wi3s available.
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Setting and

Study T and Design| Participants

Table 1. Characteristics of the included trials.

Number of

Enrolment Criteria
Participants

(Delirium-Related)
Delirium risk

ean Age (=SD) 2

n =56

Medical and surgics
ICU (mechanically
ventilated patients

Khan et al., 2020 [31
RCT (3 gr)

Ghot dispnssad bt Enrolled:
e Data analyzed: 52

Total: 57.4 (+=14.2)
enrolment)

LTC facilities or
outpatient hospital
moderate Alzheime

patients)

Giovagnoli et al., 201
[32]
RCT (2 gr.)

Probable dementia,
elirium symptom o
dvancing dementia

Enrolled: n =45

~AMT: 74.3 (5.7
Data analyzed: 43

M:72.0 (£7.3)

Postoperative
orthopedic unit
(hip /knee patients

MecCaffrey and Locsi
2006 [36]
RCT (2 gr.)

Delirium risk
(not diagnosed at
enrolment)

Enrolled: n = 126
Data analyzed: 124

Total: 75.7 (£6.1)
EG:76.8 (£5.1)
CG:77.3 (£5.4)

Postoperative
orthopedic unit
(hip/knee patients)

McCaffrey 2009 [35]
RCT (2 gr.)

Delirium risk
(not diagnosed at
enrolment)

Enrolled: n = 22

EG:74.5 (+4.8)
Data analyzed: 22

CG:75.9 (=1.2)

Postoperative ICU

EKim et al., 2020 [33]
ostsurgical patient:

RCT (3 gr.)

Delirium risk
(not diagnosed at
enrolment)

Enrolled: 147

IMT:74.6 (L£5.2)
Data analyzed: 133

PML.:72.3 (+4.7)
CG:74.1 (+6.7)

HERIEZIRFA

Drelirium risk

TICU and TOU

Johnson et al., 2018 [2
postsurgical patienty

RCT (2 gr.)

Enrolled: n = 40
Data analyzed: 40

W A E"J Eﬂ; %M =

(not diagnosed at

Total: 71.8 (9.2}
enrolment)

Browmning et al., 2020
[42]
Prospective cohort
study (2 gr.)

Medical ICLI
(mechanically
wventilated patients)

Enrolled: # — & 'I ‘ ﬁ n *ﬁ

Data analy=zed: 6

Delirium risk
(not diagnosed at
enrolment)

MLG: 64 (£12.96)
CG:71 (+£4.51)

LTC institutions
(patients with
dementia /probable
dementia)

Correa et al., 2020 [39
Quasi-experimental
study (2 gr.)

Probable dementia;
Helirium symptom o
dvancing dementia)

Enrolied: n = 33

IGPM: 85.1 (=8.7)
Data analyzed: 33

GCM: 853 (£7.6)
=\ =+
A nﬁ :ﬁun

Postoperative
orthopedic unit
(hip /knee patents)

MeCaffrey and Locsi
2004 [37]
RCT (2 gr.)

Delirium risk
(not diagnosed at
enrolment)

Enrolled: n = 66
Data analyzed: 66

Total: 73.3 (+4.8)

Enrolled: n = 25

Cheong et al., 2016 [4(
OUne-sample,
within-subject

ACL] (patients with)|
lirium and dementid

Dementia wirh or
without delirium

_FAEES

Data analyzed: 25

(5.7}
(8 had delirium)

Total: 86.5

POSH clinic
(postsurgical
inpatients)

Sharda et al., 2019 [358
Pre-experimental
(2 static gr.)

Drelirium risk
(not diagnosed at
enrolment)

Enrolled: n = 109
Data analyzed: 45

POSH: 75.0
CAILM:74.6
(5D not reported)

D*‘EE**

nrolled: n =9, (2 had

Helmes and Wiancko
2006 [41]
One-sample,
within-subject
(multiple case study)

BIbTHhI A5 R
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2.2. Study Selection

Titles and abstracts were assessed for inclusion by at least two masked reviewers.
Where the abstract and the title did not provide sufficient information to confirm inclu-
sion/exclusion, the studies were included in the full text review. The decisions were made
by at least two reviewers, with a third reviewer recruited to resolve disagreements. All
decisions regarding the study selection and the reasons for exclusion were recorded in
Rayyan software.

2.3. Data Extraction

One reviewer extracted the data using a tailored data extraction form which was in-
formed by our review questions (Supplementary Method S3). Two reviewers independently
checked the data for accuracy, and any discrepancies and disagreements were discussed
and resolved between the reviewers.

’
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1. eligibility criteria were specified nod yes d

2. subjects were randomly allocated to groups (in a crossover study, subjects

were randomly allocated an order in which treatments were received) nod yes d
ES|Z aze AN . 3. allocation was concealed nod yes U
=] ==Jl s
4. the groups were similar at baseline regarding the most important prognostic
indicators nod yes U
"' P I D ro 5. there was blinding of all subjects nod yes d
Physiotherapy Evidence Database 5% S i e
y Py e 6. there was blinding of all therapists who administered the therapy nod yes d
7. there was blinding of all assessors who measured at least one key outcome nod yes U

8. measures of at least one key outcome were obtained from more than 85%
of the subjects initially allocated to groups nod yes d

9. all subjects for whom outcome measures were available received the
treatment or control condition as allocated or. where this was not the case,

17 A . 2 ’ %
ar EE an % : data for at least one key outcome was analysed by “intention to treat nod yes U
. 10. the results of between-group statistical comparisons are reported for at least one
= IFEFAR

. = 1B E key outcome nod yes O
= 11. the study provides both point measures and measures of variability for at

et EL - 3 5

B EAARLRE AP least one key outcome nod yes U
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3.2.1. Research Designs

Two studies in our selection had a within-subject design [40,41], whereas 10 involved
between-group comparisons. Seven studies were randomized controlled trials (RCTs),
one an observational, prospective cohort study [42] and two non-randomized studies
comparing an experimental group with a historical control group [38,39]. Five RCTs had
a two-arm design involving one experimental condition [32,34-37] and two were three-
armed trials comparing two experimental interventions with a control group [31,33]. All
the included trials were feasibility studies (Table 1).

MARXERL2RE - prospective cohort study -
non-randomized studie K shistorical control group&—&
i fewithin-subject design - £&RCTs
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2.4. Quality Assessment (Risk of Bias)

Each article meeting the inclusion criteria was subjected to a quality appraisal using the
11-item PEDro scale [24,25]. Points were awarded for items 2-11 if the criteria were clearly

and undoubtedly satisfied, and no points were awarded to item 1 (Supplementary Table S1).
Supplementary table S1. Risk of bias assessment and PEDro-scale criteria

PEDro item number®* ' X

—_
=

Reference Total (/12)
Khan et al., 2020
Giovagnoli et al. 2018
McCaffrey & Locsin 2006
McCaffrey 2009
Kim et al., 2020
Johnson et al., 2018
Browning et al., 2020
Correaetal, 2020
McCaffrey & Locsin, 2004
Cheong et al,, 2016
Sharda et al. 2019

Helmet & Wiancko 2006

FlR (W W ROy |~ [00] D

Y CS NN CN P EN RN P23 C ER A [
XX XN XININSNSNISNSNA N
B A R o o o D R L RS N 7%
XXX XXX KNINSNINISNISN»
HIX (XXX X | XX |X[X|X|x|un
L R e P R R e S Y S RN -
Y I S e R Y N N I E N N N
I NN S LN LN LN S EN LN (-
TSNS IXINISNININISNISISNIAN|e
PR ISPRISIS SIS IS SIS S

{#EFIPEDro scores R i3 IS 5 B AU 27
BERAIILSRMARENTELER - =
BEIbH A5 Rk
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Author, year [ref.]

RR (95% CI)

LIFHME (forest plot)
Eiﬁﬁﬁ%mﬂ

Browning, 2020 [ 0.50(0.08,2.99) H ﬁﬂ: ZMD=0.52
= 1.39(0.78, 2. 0
Khan, 2020 5 1.39 (0.78, 2.48) 95 /OCI 0.20 to 1.35
Kim, 2020 —"— 0.77 (0.13, 4.43) p < O'OOO 1
Sharda, 2019 "" 0.60 (0.37, 0.98)
Johnson, 2018 ——+— 1.00 (0.07, 14.90) ML s Ty o s metex e ook )
McCaffrey & Locsin, 2006 —— 0.06 (0.01, 0.22) i & |
Overall (I-squared = 79.1%, p<0.0001) <>> 0.52 (0.20, 1.35) Khan, 2020 J !
Kim, 2020
NOTE: Weights are from random effects analysis . ' ’ '
T T 3,
0.01 0105125 R e =4 i o |
Johnson, 2018 | o
=\ === 4+ R = =E
El! EE nE % o . E G /ﬁ ** McCaffrey & Locsin, 2006 R - R |
01222 053 124 191

Bt A5 B
BEMEAAELREABHE.
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Only six studies were included in our meta-analysis, with allocation concealment and

masking lacking in the majority of them, and with one study also lacking randomization;

thus, indicating relatively high risk of bias. Given that the power in a meta-analysis depends
both on the effect size, variance, heterogeneity, number of studies and sample size in the

studies, our meta-analysis may be considered powered to detect a summary effect size.

Conducting both the Chi-squared test and the I-squared test to detect heterogeneity and
inconsistencies across the studies is a strength, given that the Chi? is less powered when
few studies with small samples are included, whereas the I? test gives an estimate that

is less dependent on the number of inclyded st and more fo d on the impact of
the he*temgenﬂt}r on the meta-analvsm The 1 result of 79.1% shows that the varml:uhty
in observed effects can be attrlhuted to (= » " e included

studies, and that the result of our meta-analysis is thus not robust and should be considered
as only explorative, warranting more and better designed research.

In conclusion, this review presents the evidence on Mls potentially being effective in
prevention of postoperative delirium in older adults, based on the meta-analysis of the data

from six clinical studies, with substantial heterogeneity, small samples and high risk of bias.

More high-quality studies with larger homogenous samples are necessary to substantiate
the inferences about the application and effectiveness of Mls in treatment /prevention of
delirium in specific patient groups, as well as about correlations between different types
and dosages of Mls, and particular delirium symptoms.
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Funnel piot with pseudo 85% confidence limits
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Egger’s thst, p-value=0.51
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4. Discussion

Our meta-analysis indicated an approximately 50% reduction in risk of delirium
after exposure to music compared to non-exposure in postsurgical and critically ill ICU
patients. Although the results were statistically significant only in the secondary, sensitivity
analysis using a fixed effects model, and not in the primary random effects analysis,
the summary estimate was similar for the two models. Our narrative synthesis showed
that most studies reported some beneficial effects of MIs on direct or indirect delirium
outcomes, although the results were not always statistically significant. The majority of the
studies involved receptive, ML interventions, while few examined the effects of expressive,
improvisational MT.

MR : ERIEMTRALE - BEICU BHEHTYE
REEEMERIEET 4 50%
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