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Abstract Background: This literature review analyzes 25 studies on the effects of keyboard instrument-based music
interventions on cognitive function in older adults. The review shows positive impacts on sensory-motor functions
and cognitive domains such as working capacity, attention, and memory. Objective: The purpose of this study is to
systematically examine the effects of music interventions using keyboard instruments on cognitive function in late
adulthood and evaluate their effectiveness. Method: The studies were analyzed based on participants, methods, tools,
interventions, and outcomes, selecting relevant articles published between 2000 and 2023 according to PRISMA
guidelines. Results: The analysis showed that keyboard music interventions significantly enhanced cognitive function,
particularly in areas such as auditory abilities, attention, and working memory. Pre- and post-intervention tests
demonstrated that piano playing significantly improved auditory abilities, attention, working memory, hand function,
and brain plasticity. Conclusion: Keyboard instrument interventions positively impact cognitive function in older adults,
suggesting their potential for preventing cognitive decline and promoting brain health. This study can guide future
studies on the long-term effects and development of optimal strategies.
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Results from the English Language
Database Search- Pub med. Google Results from the Korean Language
Scholar Databaze Search- KCL RISS, KISS,
MNational Assembly Library
Keywerds: Keyboard instrument, Plane,
MID|, intervention, training, playing,
therapy

(n=1280)

¢ J

Number of Documents Excluding Papers
Unrelated to Cognitive of Cognition

Keywords: Keyboard, Musci Therapy
{n=201)

Number of Documents Excluding Papers
Without Piano, MIDL or Music Intervention

{n=101)
u (n=47)
Number of studies sxcludi 5

*Experimental studies with only
observational and test comparisons,
without keyboard instrument interventions

Number of documents excluding 33
studies that do not include plans or

(n=8), keyboardinstrument interventions
~Survey studies (n = 8),Dissertations (n=7),

«Preliminary studies for web app (n=14)

development (n = 3),

“Studies where the intervention content

does not specifically mention keyboard G

knatramenta {n =) Final literature review papars

(n=57)

Excluded from the analysis were:

& 7 studies not published in KCl-indexed
journals,
Finalliterature review papers 1 study whare the subjects were not late
adults or slderly,

Excluding 4 protocel & pilot studies
Excluding 31 studies not targeting late
adults or the elderly

«| dissertation, | preliminary study
+1 study that did not include keyboard
instrument interventions,

{n=22) (n=3)

L

Total numbaer of documents
for literature analysis:

+22iin English
+3 inKorean

(n=28)

Fig. 1. Selection Process of Music Intervention Studies involving
Keyboard Instruments
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Document | Participants Study. Objec Study Method 2 rumen‘ = erve.n S (.)
tive F T.S intervention | Duration
Marie et al. Cerebellar Gray Matter and RCT
1 T n= . . 1 60 2:1 12M
2023|132 HOAT 4 ditory Working Memory (EG/CG) m
Worschech et | Motor control, cognitive function, RCT )
2| Al 2023|7136 HOA and brain structure (EG/CG) 3 60 m 2 oM
3 | Jnemann et |09 HOA |functional connectivity of the brain| N+ 1 60 m 21 12M
al, 2003 |" ty (EG/CG) :
Worschech et cortical thickness in RCT
4 - , S A 2 60 21 6M
al., 2022 n=134 HOA auditory-related brain regions (EG/CG) o
Bugos & executive function and RCT
5 = . 2 90 .g. 16W
Wang, 2022 n=155 HOA psychosocial outcomes (EG/CPG/CG) o S8
Jinemann et white matter microstructure in the RCT
6 = . 1 60 2:1 6M
al, 2022|121 HOA brains (EG/CG) m
Worschech et white matter microstructure in the RCT
Tl e, 2001|156 HOA bruing (EG/CG) ! 60 m 21 oM
8 Jung & Kang, n=9 SP hand function rehabilitation SG 5 30 m 2:1 6W
2020 (pre/post)
9 | Bugos, 2019 | n=135 HOA cognitive function RCT 1 45 m s 16W
gos, n gn (EG/CPG/CG) €
Fleming et al,| . RCT ) .
10 2019 n=34 HOA speech perception (EG/CPG/CG) 5 30 m | I:1 & sdi 6M
Zendel et al., speech comprehension in noisy RCT .
11 = 2 1:1 M
2019 7=34 HOA environments (EG/CPG/CG) 30 m & sdi 6
Chong et al. . SG
12 ’ = h t fi 2 30 1:1 6
2017 n=17 SP and function and finger (pre/post) m W
West et al., » . RCT ) .
13 2017 n=33 HOA |hippocampal gray matter volume (EG/CPG/CG) 5 30 m | I:1 & sdi 6M
Van Vugt et al., B . RCT
14 2016 n=34 SP motor function recovery (EG/CG) 1 30 m - 3~4W
Kim et al, B . . e SG ca.l~2 )
15 2016 n=12 SP visuospatial abilities (prefpost) (sum 12) 30 m 1:1 2M
Shin & Kang, _ . SG )
16 2016 n=4 SP hand function (pre/post) 3 30 m 1:1 TW
Villeneuve et SG
1 = teri li i 1:1
7 al., 2014 n=13 SP |dexterity and upper limb function (pre/post) 3 60 m 3w
Chong et al., _ . RCPT )
18 2014 n=66 SP hand function (EGICPG/CG) - - 1:1 -
Van Vugt et al., » R RCT ca.2~3 3T: 1:1
19 2014 n=28 SP motor rehabilitation and mood (EG/CG) (sum 10) 30 m 7T 21 3~4W
Villeneuve &
20 | Lamontagne., n=3 SP upper limb function CS-E 3 60 m 1:1 3w
2013
Amengual et . cortical excitability and motor SG .
200, 2013 | POSP function (pre/post) > 30 m kil aw
Seinfeld et al., cognitive function, mood, and RCT
22 = 1 1:1 4M
2013 =41 HOA quality of life (EG/CG) 30 m
Schneider et . RCT
23 al., 2010 n=77 SP motor function recovery (EG/CPGICG) 5 30 m 1:1 3w
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Schneider et RCT
24 = tor skill 5 30 1:1 3
al., 2007 n=40 SP motor skill recovery (EG/CG) m W
Bugos et al., | . . RCT ]
25 2007 n=31 HOA | function and working memory (EGICG) 1 30 m 1:1 6M

HOA:Healthy older adults; SP: Storke patients; RCT: Randomized controlled trial, EG: Experimental group; CG: Control group; CPG:
Comparative group; SG: Single group; RCPT: Randomized comparative trial; CS-E: Case study with an experiment; F: Times per week;

M: Month; T.S.: Time spent per session; m: minute; M: Month; s.g.:
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o] At HHo] gk - NET SESte] Mgy
Rt} <Table 2>

Table 2. Objective of Studies?)

Participant | Intervention Obiective Number
Type(n) Area ! of Study
. visual memory, visual perception 1
Cognition - —
hearing ability 1
- upper limb or hand function
- Improved micro-motor control 7
Stroke - The recovery of one's
. Motor/ .
Patient small-muscle motor skills
Sensory -
- large muscle exercise
(n=12) - motion work 4
- Sensory motor plasticity
Neurological . L
CUTOIOBICAN  rtical motor excitability 1
area
Emotion |mood
hearing
Cognition Cognitive ﬁmctiqn, work 4
memory, processing speed,
Linguistic fluenc 1
Healthy b'lgut trol gm ‘
Adult Behavior | ility to contro © movemen 4
_ such as hand function
(n=13)
. |- cortical thickness and white
Neurological S .
arca matter plasticity in the brain 6
- grey matter in the hippocampus
Emotion |mood and quality of life 1
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Table 3. Classification of Keyboard Intervention Studies

Keyboard Instruments Intervention Method Number of
Study
Single Group 1:1 Individual Intervention 6
1:1 Individual Intervention 1
Control Study of | Group Intervention 1
2 Group 2:1 Intervention 6
1:1 & 2:1 Mixed Intervention 3
1:1 Individual Intervention 2
Control Study of | 1:1 individual intervention & 3
3 Group self-directed intervention

Group Intervention 2
Con;ga;atgreouslzudy Group Intervention 1
Total 25
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ZAk2 AXBICE A, 341 olie] Hol s ko
gt AFolM= IF SA7E ol FolfHh olE &9, Van
Vugt 5(2016)2] AtollA= HHEFoR QIFE AFA] ol
7b Sl WS diides SA 9=w ZE(Normal
feedback group)a} |1 T =r 1%(Jitter feedback group)
o2 o] kS E3e o &F|7) Ui 142 2ol 7t
kol Al viAle G Blaskiick £ ohE dtellA
= Aol Foke AFE SHA sk TAl A5 IE
(Together group)it =AHA 02 AFSIES 3F &2 A5
1% (In-turn group)S H] W3} TH(Van Vugt ef al., 2014).
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e 5 HiolA 11 i SA7E ol Fo A
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Al g ZF AtellAl Blal 25 SA W8 thegst
oh FA Wgolle Hoke &9, AFEHE &8 Hx <l
A £} H| X & 15(Bugos & Wang, 2022), Tolx &
9, Breb7] &4, 2o Ad(Bugos, 2019), 123l & X
=28 Bt goper} Mx; EF A, 7154 5 1
aeEal oA EERA TS B 5 7Fe] A-H(Schneider
et al., 2010)7} E3F=]Qlck

FhH, AUt} A71ElS Synthesia £ZEY ]S 0] 85
o] H]EF 2k (non-standard form of musical notation)2}
88714ke] MIDI #jolesE ARESto] 27| =2 7|¢) A
& 53l ol 4 ok FRAS S 34 15, i)
o A9 F4 2F 22T WEE xPe BA9 )
goto] A7t i A5 ST West er al., 2017;
Fleming et al., 2019; Zendel et al., 2019). T3F =] oI
e HEF A0 A A 94, okad, e
Tkl 1EE WAL, MIDI 7| HES of§3F A5 X
EEES A8RF A 35 v d5-E AARG
(Chong et al., 2014).
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A Rl 25T 9] At R AANkeY] S Ao
APAARS AR AAlsto] vl BAISIGICE o] & ZiRtet
7] A ASTE 2ARE A F 17THoR, HA| A9
oF 68%E AFA[7ITE oF F 8Ho Atolxl= T Mt
A 9] 7Izto] 67Helglen], Y] A5 67,
165+ 1= 123] AlA Sof] AP AR HARE AAISHAT.
AP AR AL AL AR o] BAIEA] ok At
6Holch E3F SA A B 11 o]% 371 =2 670
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ATt ofof= Hut HAKEEG), zrkel 417917 Ak
(Computerized Neuropsychological Test), &L HA}7}
A 7kt AAks Aut 4238 H7HComputerized Keyboard
Performance Test) 5 E&of ufg} thofsl A} =1E0]
AREIIT). BA1E 250] ERolA TEE RE A} =

TES 7t golHa ERslgith<Table 4>

Table 4. Classification of Inspection Tools by Inspection Area

Category Inspection Name and Abbreviation

Cognitive Function |WAIS, MoCA, RAVLT, TMT, DSB,
Test Numeric Symbol Substitution Check

Music-related Test | AMMA, MSA, Synthesia Program

Physical and Motor |PPT, NHPT, MIDI Inertia Measurement,
Performance Tests |BBT, JHFT, ARAT, 3D Motion Analysis

Psychological, Social and | GSE, MPSES, CSRQ, POMS, FSMR,
Physiological Measures | Cortisol and Immunoglobulin Measurement

Neurological and
Neuropsychological |MRI, fMRI, sMRI, EEG, TMS, VBM
Examination

International Matrix Test, SIN, MVPT-3,

Other Inspection VCPT, VLT
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Table 5. Number of Keyboard Intervention Studies with a Task

WAIS(Wechsler Adult Intelligence Scale), MoCA(Montreal Cognitive
Assessment), RAVLT(Rey Auditory Verbal Learmning Test), TMT(Trail
Making Test), DSB(Digit Span Backward Test), DSST(Digit Symbol
Substitution Test), AMMA(Advanced Measures of Music Audition),
MSA(MIDI-Based Scale Analysis), PPT(Purdue Pegboard Test),
NHPT(Nine Hole Peg Test), BBT(Box and Block Test), JHFT(Jebsen
Hand Function Test), ARAT(Action Research Arm Test), GSE(General
Self-Efficacy Scale), MPSES(Music Performance Self-Efficacy Scale),
CSRQ(Cognitive Self-Report Questionnaire for Mood Assessment),
POMS(Profile of Mood States), FSMR(Faces Scale Mood Ratings),
sMRI(structural Magnetic Resonance Imaging), VBM(Voxel-Based
Morphometry), SIN(Speech in Noise), MVPT-3(Motor-Free Visual
Perception Test-Third Edition, VCPT(Visual Continuous Performance
Test), VLT(Visual Learning Test)

Cateeo Number of Ratio

gory Studies (%)

Study with Task 15 60
- At least 3 Hours of Practice per Week 1 4
- 45 Minutes of Practice 1 4
- At least 30 Minutes of Practice 13 52
Study without Task 10 40
Analysis Studies 25 100
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