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Effects of Music Therapy on Cognitive function and Agitation,
Anxiety and Depression in Dementia Elderly: a Systematic Review
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Abstract Objectives: This study aimed to identify the effects of music therapy on cognitive function,
agitation, anxiety and depression in the elderly with dementia. Method: A comprehensive literature
search was performed on PubMed, EMBASE, Cochrane Library, CINAHL, Web of Science, Google scholar
and PsycINFO, for the period 2010 to 2019. In the meta-analysis, the standardized mean difference
(Hedges' g) and 95% confidence interval were calculated as summary measure, and the random effect
model and inverse variance method were applied using the RevMan 5.4 program. A total of 13 studies
were included; all were determined to be acceptable, based on the Cochrane collaboration's tool for
assessing risk of bias. Results: The effect size (Hedges' g) was 0.31 (95% CI: -0.02, 0.65) for cognition and
-0.03 (95% CI: -0.17, 0.11) for agitation behavior as the primary outcomes, and 0.61 (95% CI: -1.17, -0.05)
for anxiety and -0.44(95% CI: -0.88, 0.00) for depression as the secondary outcomes. Subgroup analysis
by type of music intervention revealed that combined music therapy has a significantly increasing
beneficial effect on cognition of dementia patients (g=0.45[95% CI: 0.03, 0.871). Conclusion: Music
therapy was determined to exert beneficial effects in reducing anxiety and depression, and combined
music therapy demonstrated improved cognitive functions in elderly patients with dementia.
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% Records identified through Additional records
H database searching: identified through other
& (n=517)¢ Sources:
H (n=10)
a
i | |
—_ Records after duplicates removed+
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K3
c
a
g
& Records screened+ Records excluded by
(n=352)¢ % title and abstract
J l (n=280)«
Full-text articles Full-text articles
3 .
g assessed for eligibility: [— excluded, with reasons
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2 o
"' l -Not English language
(n=2)«
J Studies included in -Not RCT(n=32)«
qualitative synthesis+ -No mean, SD or
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. -Improper participants
b l (n=2)¢
z . _ -Combined intervention
3 Studies included in (n=7)-
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(meta-analysis)+
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Fig. 1. Flow diagram of study selection process.
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Table 1. Descriptive

summary of included

studies on the Effect of Music therapy.

sample size: I . Putcomes
ntervention ‘instrument
First author Stud Severity randomized L orima
(Year) Y IStage of | (R=E:C)/ primary
design . . outcome
Country dementia | analyzed . Session(s)/
(A=E:C) Music type (Exp) Comparator time 2.secondary
) outcome

Chu mild R=52:52 gﬁ?zd?f;f ut[};eer:tpy: usual care 12 sessions/ 1.depression:

2014 RCT moderate [ 7 o0 acm‘ﬁ ls o rm 2 o wani) 30min*twice a C-CSDD
Taiwan[10] Severe - listeniz,g sing ’ week 2.cognitiion: MMSE
Giovagnoli e Memann?e Zng/day . 48 sessions/ 1.language: SIB-1

R=23:22 and playing instruments, | memantine s o
2018 RCT moderate A=23:22 list dt h 20mg/d: 40min*twice a 2.cognition: MMSE
Ttaly[15] oo istened 1o other MEAAY | week 3.BPSD: NPI
patient's playing.
to cluster R=40:33 music therapy: 16 s'es?or'ls/ I‘BPS,D: NPI .
2018 RCT moderate A=40:33 listenine danci . standard care| 30min*twice a 2.Subjective mood:
Hong Kong[17] =40: istening,dancing,moving week VAMS

Hong mild e . . . . - Lo

2011 RCT moderate R=15:15 employing song writing | usual daily 16sessions/ cognitive function:
Koreal11] A=15:15 activities life 60min*per week | MMSE-K

Lin mild R=52:52 Ipstr.umental. play.mg, no'rmal lZse'ssion's/ agitated behavior:

2011 RCT moderate iy singing, nd listening to| daily 30min*twice a

. A=49:51 . R C-CMAI
Taiwan[24] Severe music activities week

Raglio moderate | R=40:40:40 | instrumental activity, Standard ZOSE.SS,lkOH.S/ 1.agitation: NPI

2015 RCT severe A=31:32:35 singing Care 30min*twice a 2.depression:CSDD

Ttaly[13] T week ) )
1.vocal, instrumental

Ridder RCT R=21:21 . - 12sessions/ N
Denmark[14] | over (7weeks) o & g & week

g/listening
1.passive group ‘music l.emotion: Face
Sakamoto RCT R=13:13:13 hs'temng ' A 10sessions/ Scale A

2013 double | severe A=13:13:13 2.interactive group: usual care 30min*per week 2.BPSD :

Japan[16] blind e clapping/singing/dancin P BEHAVE-AD rating
g scale

Satoh . singing training : 24~25 session/ .

2015 RCT zgje ate R=10:10 familiar song, karaoke, ?ﬁ:ga lhour*per week. é;;gsgtlﬁgl MMSE
Japanl[12] i A=10:10 vocal training Tapy ' )

Tang mild R=38:39 listening, playing regular 3656,5 Sion,s/ 1l.apathy: AES-C

2018 RCT q e ical i 50min*3times a o
Chinal25] moderate A=35:39 musical instruments care (T.V) week 2.cognition: MMSE

Thomas not music & momory regular ili];)teuii\:sé:‘l ABS

2017 RCT d A=6298: program: preferences care 180-days p) d4 i

USAL26] reporte 6278 music ﬁﬁgp;eése mood:
Thornle RCT preferences simple 8sessions/
mey double | moderate R=10:6 music-singing and or 1mp . 60min*twice a 1.BPSD: NPI-C

2016 i S . A occupational oo

Canadal27] blind severe A=10:6 playing simple activities week 2.agitation: CMAI
instruments
. . 90sessions - .

Wang e l.music therapy sing . o 1.cognitive function

2018 |RCT | mild ooy | @lons arus 2  MMSE,

Chinal28] ’ 2.drug therapy 24 month) i 2.BPSD: NPI

ABS: Aggressive Behavior Scale, AES-C:Apathy Evaluation Scale-Clinician, BPSD: Behavioral and Psychological Symptoms of Dementia,
BEHAVE-AD: Behavioral Pathology in Alzheimer’s Disease, CSDD: Cornell Scale for Depression in Dementia, CMAI: Cohen-Mansfield
Agitation Inventory, MMSE: Mini Mental State Examination, NPI: Neuro psychiatric Inventory, PHQ-9®: the nine-item Patient Health
Questionnaire, RCT: Randomised Controlled Trials, SIB-l: Severe Impairment Battery-Language, VAMS: Visual Analog Mood Scale.
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Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random. 95% CI V. 1, 95% Cl ABCDEFSG
1.1.1 sining
Satoh2015 182 BB 10 207 34 10 10.0% -0.44 [-1.33, 0.45] — 7777 @@ 7
Wangz018 2362 1.55 30 23.29 1.53 30 18.9% 0.21 [-0.30,0.72] —— L1 B 1 B
Subtotal {95% CI) 40 40  28.9% -0.01 [-0.61, 0.60] i

Heterogeneity: Tau®=0.08; Chi*=1.56,df=1 {F=0.21); = 36%
Test for overall effect: Z=0.03 (P =0.95)

1.1.2 combind

Chu 2014 1672 B.53 49 1382 436 51 22.7% 0.24 [-0.05, 0.7 4]
GiovagnoliZo1g 1582 B8.04 23 15432 7.8 22 1B.6% 0.05[0.53,0.63]
Hong 2011 18.4 3 15 1413 285 15  11.4% 1.40[0.59, 2.21]
Tang201 s 168,71 5.03 39 15.01 4.52 39 Z0.59% 0.35[0.11,0.81]
Subtotal {(95% Cl) 122 127 71.1% 0.45 [0.03, 0.87]

Heterogeneity: Tau*=010; Chi*= 7.31, df= 3 (F = 0.06), 7= 59%
Test for overall effect: Z= 211 (P =0.03)

Total (95% CI) 162 167 100.0% 0.31 [-0.02, 0.65]
Heterogeneity: Tau== 0.09; Chi*= 10,61, df= § (P = 0.06); F= 53%
Test for overall effect: Z=1.82 (P =0.07)

Testfor subgroup differences: Chi*=1.50,df=1 (P =0.22), IF= 33.2%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C}) Blinding of participants and personnel (perfformance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

B
Favours [experimental] Favours [control]

Fig. 2. The effect of music therapy on cognition by type of music and summary of assessment of risk of bias
within studies.

Note. + = low riski - = high risk; ? = unclear risk.
Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight I, 1. 95% CI v, 1. 95% CI ABCDETFSG

1.2.1 singing

Raglioz015-singing 237 107 3 2B9 133 35 B.E% -0.42 [0.91, 0.07] r aPPee®?
Thornley2016 843 28.7 10 79 341 B 1.8% 0.16 [-0.85,1.18] ?
Wang2018 15.78 1.95 30 15488 1.89 30 6.4% -0.10 [-0.61, 0.40] — = -
Subtotal {95% CIy 71 71 15.0% -0.22 [-0.55, 0.11] —~eai

Heterogeneity: Tau®= 0.00; Chi*=1.41, df=2 (P = 0.49); = 0%
Testfor overall effect Z=1.31 (F=0.13)

1.2.2 listening

Raglin2015-Listening 2491 17 3z 2848 133 35 T1% 0.01 [-0.47, 0.49] [ —
Thomas2017 0.74 172 6293 063 144 6278 51.2% 0.07 [0.03, 0.10] |-
Subtotal (95% CI} 6330 6313 58.3% 0.07 [0.03, 0.10] +

Heterogeneity: Tau®= 0.00; Chi®*= 0.05, df=1 (P =0.82); IF= 0%
Test for oversall effect: Z= 3.88 (P =0.0001)

1.2.3 combind

Giovagnoliz018 21.05 2058 23 1452 168 22 4.9% 0.34 [-0.25, 0.93] —
Hoz01g 1.4 2 40 1.8 2B 33 7% -0.17 [0.63, 0.28] —
Linz2011 35,37 1064 49 3855 1027 51 89.9% -0.21 [-0.60,0.18] E——
Ridderz013 1565 118 20 2081 1432 21 45% -0.38 [-1.00,0.23] ————
Subtotal (95% CI) 132 127 26.7% -0.13[-0.39,0.13] -

Heterogeneity: Tau®= 0.01; Chi®= 3.28, df=3 (P = 0.35); IF= 8%
Testfor overall effect: Z= 0.97 (P =0.33)

Total {85% CI) 6533 6511 100.0% -0.03 [0.17, 0.11] -
Heterogeneity: Tau®=0.01, Chi*=10.08 df=8 (P =0.26),F=21%
Testfor overall effect Z= 043 (F=067)

Testfor subgroup differences: Chi*= 5.05, df= 2 (P = 0.08), F=60.4%

4 0s 0 o5 1
Favours [experimental] Favours [control]

Fig. 3. The effect of music therapy on agitation by type of music and summary of assessment of risk of bias
within studies.

Note. + = low risk; - = high risk; ? = unclear risk.
Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFG
Sakamoto201 3-combind 03 06 13 1.2 1.7 13 49.4% -0.BB [-1.48, 0.11] 7 ?
Sakamoto2013-Listening 05 05 13 12 1.7 13 506% -0.54 [1.33, 0.24] 7?7
Total (95% CI) 26 26 100.0%  -0.61[1.17,-0.05] -

I
Favours lexperimentall Favours [controll

Heterogeneity: Tau®= 0.00; Chi*=0.06, df=1 (FP=0.80); F=0%
Testfor overall effect: 2= 215 (P = 0.03}

Fig. 4. The effect of music therapy on anxiety and summary of assessment of risk of bias within studies.

Note. + = low risk; - = high risk; ? = unclear risk.
Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 1, 95% CI IV, 1, 95% CI A B C
Chu 2014 832 T2 48 1378 958 a1 53.3% -0.65 [-1.05,-0.245] — ®@®
Hozo1g 26.65 11.5 40 20.2 15 33 46TH -0.20[-0.66, 0.26] — 22
Total (95% CI) 89 84 100.0% -0.44 [-0.88, 0.00] i
Heterogeneity: Tau?= 0.05; Chif= 2.08, df=1 (P = 015); F= 52% t t

1 os 0 o5 1

Testfor averall effect 2= 1.85 (F = 0.05) Favours [experimental] Favours [control]

Fig. 5. The effect of music therapy on depression and summary of assessment of risk of bias within studies.
Note. + = low risk; - = high risk; ? = unclear risk.
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