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Effects of Alpha music on EEG alpha and cognitive function in patients with cognitive impairment following stroke
Ma Jiang, Huang Jie, Han Zhenping. etal. Department of Rehabilitation Medicine, the First Hospital of Shi-
jiazhuang, Shijiazhuang 050011, China

[ Abstract] Objective: To explore the effects of Alpha music on the power of alpha wave and cognition in patients with
cognitive deficit following stroke in order to predict the existence of cognitive impairment in patients with stroke and
help for future rehabilitation intervention. Method: Sixty patients with cognitive impairment following stroke were di-
vided into experimental group (n=40) and control group (n=20). The experiment group was further sub-divided into
sensitive (n=22) and non-sensitive (n=18) subgroups according to their responses to Alpha wave. All patients re-
ceived routine rehabilitation therapy and nootropic drugs. The patients in experimental group received alpha music
treatment additionally. The data of alpha wave 2 min before and 2 min after the play were collected in all patients. Re-
sults: (1) In the sensitive subgroup, the values of alpha wave 2 min before and 2 min after play were increased remark-
ably corresponding to two periods before intervention after 4-week treatment ( P<<0. 01). After 4-week intervention,
the values of alpha wave increased statistically 2 min after play in non-sensitive subgroup and control group ( P<0. 01
and 0. 05). The values of alpha wave before and 2 min after play in sensitive group were higher than in non-sensitive
group and control group ( P<<0.05). (2) In sensitive group, the MoCA total score, memory, visuospatial ability, at-
tention and calculation ability score were higher than those before the intervention, as well as non-sensitive group and
control group after the intervention ( P<Z0. 05 or 0. 01). In non-sensitive group, the attention and calculation ability
score increased sharply as compared with control group after 4-week treatment ( P<Z0. 05). In non-sensitive group, at-
tention score increased significantly after 4-week intervention ( P<C0. 01). Conclusion: Alpha music is an effective tre-

atment for patients with cognitive deficit after stroke. It
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can improve patients’ value of alpha and cognition, espe-
cially the memory, attention, calculation as well as visu-
ospatial ability.

[Key words] music; alpha; EEG; stroke; MoCA;

cognitive impairment



PEBEE - 20154F 10 B « 45 30 B 5

i A v i et B A DA D) B R A 2 R W A HR AR
1 15 3B 7 B P A2, A B S IR T T — RO R
KR I N R IKAL T o PORAS I fE
I 3 R U, TR BRI L BRI L X — AR A R
O PR SRS R B Y A RSN KR
R AE3 R 3 R PN TR BN o
S AR A 28 3 e A A TS K o iR B R A
Bhep R FA G R R o B SR — R R AR
A TR SC A %I L R HAAE 60~ 70 Z ] 4R
8~14Hz I & R, o P SR v 24 A 2 TR
W2t AR SR iR A S AR AR D RE A
R HEAT o D AR T T, O i 2l 25 I R G G 2
] LUAT RCPE R I o 32 D AL LU R 5 — A ] 1
ST RO IE RS e R R A I BE

1 #BRERE

1.1 —fFH I g 2013 4E 12 H ~2014 4E 12 H
TEFRBHEBE IR T B A7 7 A 2 Bt 35 1) fi 4 o 28 3
60 1], ATEARUE AR HE 1995 4F 4 [ 45 4 J il 1 %5 o
LSBT 2 Widr S Wl 2 CT 3t MRIGIESEH
o 2 v R s i A TR R I O R 14d L D) B A A
TR A8 45~65 2 R T, fFT7E NI D REL &
[ 18 2 ¥ PR B K A 1 2 (Minimum Mental State Ex-
amination, MMSE) P¥4r <26 43 ; 1Z ) 3 fiE F& % %] A
HVVESE B 2R 5 i AN B I s R A B2 AR S
oo KRR B SE IS T 43 S WS4 40 51 Rk AR
41 20 i) K Al 20 28 i H TS0 it 2 5 L b AR A BB
Iy RN a P R EUR 22 B Co PSR B ETH
FIF a 9% 35 AR AU AL 18 1] Ca P T RAEIH B N ) .
OB 5 13 6. 20 9 B 4F I8 (59. 233, 82) % 3 9F
(23,25 £2. 7 d; Wi AEFE 12 B, ik o 10 1
MMSE 43 (22, 65+ 2. 31)4), O ANEEA, B 11
Wi, 2z 7 ) 4E S (55. 23 3. 24) %5 i B (21, 42 &
2.32) d; i A 5E 10 ), i i 8 s MMSE 3 43
(23.43+2.50) %5, QX4 B 12 6. & 8 B ; 4F ik
(57.5444. 21) % ;5 T2 (22. 34+ 2. 53) d; K A FE 11
B, i 1 9 s MMSE W43 (23, 12+3.12) 40, 3 41
— MR E S G E X

1.2 Fik 281G THMEZIRIT RS2,
WELA R BN a P& AR T30, o P8 AR 0 B e
IR B R AR CD — ik (A7 60~70 Z [a], 5
ol 8~14Hz M k. 4L 8 11,2002 4R it KWL T
FAR R . B B B R AR AT 1 PR AR AT
U] PR 2590, I RS AOIR 0 R 4. R B A R A —
AR ROR R AR B AN H G AT BB 5 1]

343

PIEAT 2SR T A A8 2 I S PR IE e B A 003
HRR I o B AR SR e o O O DI B AR A B A
HITE 30~40dB Z2 A7, MUK B N HE AT 03K, 00 3P i 2
PR E AL B MR B8, BT A AR A A 2l 2 i R S0 3K i A
2o A LSRR R L PR BORS IR AS AR TE R T
SR AN Bl 3B L DL A 3k 3l F B AR AL Bl X I LA
PR ) 5 F R D 57 BB 3 G R A5 55 A5 LI e S AU 2E A
HRAE R, PR A L HE AT 10min, A IERE L AT 2min, £
SR o« P AR 6min, FEMEE R )G 2min, o P F KT
TURER 2 W BRI 20min, B 6d. ESE 4 ],

1.3 FmacAkRBE RABESE 24h sh7s e B . i bl %2
R E PR 10/20 2R S8, 35 16 MC g ok ( FP1,
FP2.F3.F4,C3.C4.P3.P4,01,02.F7,.F8,T3. T4,
T5.T6) , IHEIKL S B BN AL+ A2 #4745 B
82 W o B DA 3 5 e s R I AR SO R B 3 O1 +
O2/2) #EAT T RAE TR i reL 48 e 0 3 v — T3
ST 1 PR ESCHE 28 3 TUAL B S BR ORI L IR R o D) R(E B
WA D7 B8 FF 2min 89 o P L RCHE L 10s R 1
B Aoy 12 B AR R ICE I R E, 40 T T
TOUHT S5 X A RO 2min X FE S 2min A
R[] B AT M L o DR AR SR B . MoCA PEE 45 8 4
Jr L3k 30 W, HEFAFER<12 001 4y, R
KZILE 10min M52 .

L4 s%wtzzk SR SPSS 17. 0 81t it
BRI ot sEKoR . K56, P<<0.05 W25 A Fit %

#R

(8]

2.1 3ABRFEFMATGHMEE o Kk F/LE B
JECLH T U I A5 4% BT 2min FUE S 2min A4S I
V) 3% 140 006 P, o 90 ) S50 8 T U 6T I 7 A4 s i) B
FHE (P<T0. 01) 5 A B AT X HE A T J 000 45 48 ik
J& 2min B B B L o 3 ) AR R T T AT DU A5 E
(P<C0.01,0.05) ; 1M #%& B AT 2min B[] B o 9% 20
FES T WRTINAE LR 2E R TG #E L, THE
T i N ) % 75 A AR B 2min B TR] BN L o 3
Th A 2 8 T R SRR A AN 6 IR 4L (P<<0. 05) , AR
AN R ZER LGB L., W1,

£ 1 3HBETHRG WL o« PR o ats

FHiRi FHE

45

AT i dE AT s
HURA 22 2.9640.16  3.1040.19°  3.14+0.15° 3.3040. 18®

AEUZAH 18 3.024:0.17  2.960.18
XA 20 3.0240.17  3.03+0.20

3.044-0. 159 3.094-0. 14
3.0440.169 3.0840. 17

54N B AT L #,2 P<T0. 015 5 T TR X Rz B ) B L AL P P<C
0.01,¢P<C0. 05 ; 5 U4l L # . 4 P<<0. 05




344

2.2 3MAEBHTFIHATE M MoCA #F 45 b4 HUSA
TG MoCA BPE4r diZae J1 L2 [ AT BE ) L1
B TR RE 1 VE A 34 5 T T TR BN U2 R B
(P<<0.01,0. 05); HAth % 31 H P43 22 7 LG 7 2
Mo AU T IS AL R VR A T R (P<S
0.01); MoCA B34 Lh K HAth MoCA £ 5 H ¥4 4%
T I A AN [ R R R v AH 25 R G R N
JRZH T SRR P TR BRZE (P<Z0.05) . X
AL T W5 MoCA BPFE4 LA & MoCA 430 H ¥4 5
THRZES LRIt FE X, Wk 2,

F2 34LEFETHREE M MoCA PP HL AL gy, it
BTES TWiAT 21.64+1.21 21.63+1.21 21.75+1.22
TG 25.2241.420 22.07+1.22° 21.96+1.23¢
icizZeeSs TR 3.0540.65  3.0640.54 2,950, 69
THifF  3.8140.50" 3.11+0.68  3.0+0.65¢
HH s he THRT  2.5240.61  2.4540.45 2,510, 56
FHJE  2.5540.58  2.47+0.43  2.5340.69
WS WPATRE S THIRT  3.4740.64  3.5140.47  3.48+0.57
THE  4.1440.68>  3.54+0.58°  3.50+0. 624
fir A HeS] TG 2.4140.64  2.4540.37 2,500, 58
TG 2.58+50.49  2.48+0.69  2.52740. 64
HEMGTARE S TR 3.2540.62  3.31420.43  3.3540.53
THE  4.8940.56"  3.5940.58 3.38+0. 64%
EilE R THRG  1.5240.66  1.4940.35 1,510, 39
FHiJs  1.63£0.51  1.5140.62  1.5340.54
JE M RETT FHET  5.424£0.55  5.3640.43 5,450, 34
FHE  5.6240.38  5.37£0.54  5.50%+0.56

SN T AT .2 P<<0. 05.PP<C0. 01; 5 8URAH i, P<
0. 05,4P<C0. 01; 5 A US4 L, < P<<0. 05

3 itig

i 25 5 DA 0 B BE it FE (post stroke cognitive
impairment, PSCD i & 42 33K 64 %01, ™ 5 5% 10 25 R
FHWIREMK & . BN AT (mild cognitive impair-
ment, MCD /2 /- T 1E % & 16 R R 2Z 8] (1) — Fiilfs R
RAENY . HETE X MCL B IBIT EE A Y670
HRIT ARG 2GR YT N AR I 2k T AL A B I
Y B RS D R RCR AR S — 2 B AT
Xf i 27 0 2 — 25 A 5 L 3T A Ok B £ 1 L KTT IR
A58 G PN 5 DA 0 R G DX 3R i R 3 B, K T 4R E AT
AT 00 7 00 98 3 2 DX Sekofe i3 AT T RED L o B
SRR R DR ok 8 ~ 14 Hz A4 35 AR I 3h 4l K e
Az AR RO GV R ELRORS R O R P IR S RRE LA
5y 52 AN ST AT Bl AL AE Y R o P SR T
(NN NN R L NS 3 @S & A [ A
5 HG I AE R aHE A — eh i BRPR 25 A B0 A i B
MR T R ORI o DR

Chinese Journal of Rehabilitation,Oct 2015, Vol. 30 No. 5

BT 3 R 2 U0 R O o I HEL O 2 i R PR BIF 5 P A
EHWNTZ — B ANWER ORI ERRA
SR

ABIESE KB A0 B 1 A% v JE RN ) e 0 AR A
55 %0 B HE X o P SR UKL 45 %0 1 BBE T o BT AR
AU A Hr R - 0T B8 5 TS 56 R B A
QW] fig 5 B B A B 22 T B 7 W 0 AR A 4 R
A 2K O 1T RE 5 A LB 3 I 03 49 38 0 A5 56 o P[]
DL 45 5 | A ) A8 B DA 60 Ty B B 9 . 2 T A i Al (]
b R AN TR K P B B L o 38 T B

WFFE NN o P55 A0 B TR A A IR 28 %% )
ARG M HL o 38 D 380 8K 100 )RR 3 U ) AR
O fE T RRGRD AR SY T BURT N SR R T
o P T ARG S RO H BRI L o B DR AE AN R R ST
R, T WU AU B FE o 30 D) 320 (0 384 o i L 49 ik
J& 2min A5 0K o 8 D 2R AE WY v T T T AT D0 A
(P<C0. 01), 33X 78 43 B BH A< ok X o I AR A SRR 1Y A8
B A TR o P R TS T LA B i o
P RERE M ol G S o P& SRR 5340 60 1, 5
N2 Ik 8 R SO (] 058 A5 Bk A X — 5 90 Bl TR
ELATRENS RS EE T, it 4 B o BE
SR, B T AR T X AR AR

XTHRZH T 4 J& 5 A5 F5 55 2min B H o 32
HAE B T T AT I A {E (P<T0. 05), i 4 i HT
2min fili L o % D) SEAH BUBCHT I INE T B 25 R o
Br: O E EZ 7 500 58 % B Ll 2 1 76 2h B 0% 4 5
NN T RE , (] 422 £ w5 106 2h 0 &, PRt mT BB 5 8 LR A2 011
GAG UBENMYIREA . O KR . JE & M
MR JE B0 | JE R I S L SRV 38 A 25 ) AT DL 0 ik
AR e A2 BN ) B BE A AR A A8 D) VI R T L )
F1 BT A8 B A5 T RE AU, p T L 45 T g
5 Rl AR R 250 A O, QX IRZE h A — B 4 i
HFRERT o P SRR TR o B SRR S 2min [N HL
o WHIR(ES BN & . BURA T W5 . FE AT 2min
FE G 2min P A B E) B2 D0 A5 00 L o U D) S B 35
T TR IAE ( P<<0. 01) ; T WS . SR 4H i il )
0 FE, o P T R AH B HCRT 2min A% S 2min B 4S I
[i) B 359 v T AN AL Rt B AL, AR S SRR T &t
4 F o PSR T WU . MBS B RN AAE o P35 AR I%
TS G FEL o U T Al 45 0 S B, T ELAE H O IR
AT A5 A F o 38 D R R A S 3 s R AR AR R T
KM o« WE R TG BEERFEEE D ERTD
SUE MBERRENS SREINGFIRELEE L.
A Ja FATA B A € e 4 S 07 28 v A H R ik
o P AR B PN A I RI BR B B L RS H T ARG



PEBEE - 20154F 10 B « 45 30 B 5

PRIy fE e 05 E 2 0 J A TP R B U . i A
HR G DA S T B A S 1% Ik L PR 5 3 A i e SR A
W0 38 M R I S AN X AR s o BT RT E L5 40/
o B LI R B A RS N . B /NSRRI R e B
TR DA T RE B A AR A0 I PR 9 B A R A
FH AT S i PR 36 97 7 DA 2 RE B A B — T 1k
W98 R s o B AR IR YT T AE % B R R T RO AR A
MINHIEER . 28 EATTE R o P& ARSIV RER
K AR o IR A HR S A B A A A AR T Y AR
FRMAITHARMRE . AP . 20 o PR
TS B #H MoCA B F 7 ic 14 hE J1 ¥ =5 [H] AT fiE
T GERERATERES B F W RE ) Ly 4 RETT IR A
TEAETT A 0] BE ST PP o0 BRI S A7 A [ A E 4 n  JEH
R AL T BARET I PF o3 W2 T 52 B A . A
SRR R H T o PE AR 2 O RS
A5 N A BG5S B2 AR D RE LA i v
H2E G B RS W LR Ik e R 25
Y A G

BB A AR ¢ o B SR TT DA RCHR v Al
A S AR AN D RE A 3 J8 3 I L o ) R AE L B
NI RE U L2 W 0AT 7 e B i ST
Jy. W H IR A

[Z % k]

(1] EHe, Bom . 205, K2 b5 DA %0 2 BE B 65 S 38 97 O BIF Y
HERELT]. v [E He A2 B2 2 4435 . 2008, 23(2) : 182183,

(2] 3Bk, TUE Y. Awi b I 0o FH A8 R 0 2 JRe [ . e /G D i K 2
HRLLHH 4. 2007,24(2) : 122-124.

[3] Francesca I,Cavallaro, Immacolata Cacace, et al. Hypon-
tizability related EEG alpha and theta activities during
visual and some sthetic imageries[ J]. Neuroscience Let-
ters, 2010,470(1):13-18.

[4] Rony-Reuven Nir, Alon Sinal. Einat Raz,et al. Pain as-
sessment by continuous EEG: Association between sub-
jective perception of tonic pain and peak frequency of al-
pha oscillations during stimulation and at rest[]J]. Brain
Research, 2010,1344:77-86.

[5] Benedikt Zoefel, Rene J. Huster, Christoph S. Herrmann.
Neuro feedback training of the upper alpha frequency band
in EEG improves cognitive performance[ J]. Neuroimage,

2011,54(2):1427-1431.

L6]

L7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

345

T RIS KA a W MLT]. Jbr &Sk, 2014,
(2):175-176.

RN LT R EL o L B SR TR A AR T A B B AR
(I, v B0 B T A 2435, 2012, 26 (4) :283-286

S [ 565 D) Ji O A O 2 R 25 B Bl AR o R AR I R A 22 T
RE BB B2 VP40 br il (1995) [T ). rh AR ph 22 R 2 7. 1996
29(6) :381-383.

M, B, A A RN D) 18 B i A 5 ) 25 M vl L 1) A 2 0
BrlT]. A9y B TREESE . 2013,32(3) 1 192-194.
Sachdev PS, Brodaty H, Valenzuela MJ, et al. The neu-
ropsychological profile of vascular cognitive impairment in
stroke and TTA patients[ J]. Neurology, 2004, 62(6):
912-919.

Petersen RC. Mild cognitive impairment; transition be-
tween aging and Alzheimers disease[ ] ]. Neurology, 2000,
15(3):93-101.

K5, R B VL 225 I TR A A R B
4 L PRI 5 2 [ ). O R o B o 4l 2013 (8) 2 739-
742.

Schmidt LA, Traionr L]. Frontal brain electrical activity
(EEG) distinguishes valence and intensity of musical e-
motions[J]. Cogn Emot, 2001,15(4) :487-500.

Binienda K, Beaudoin MA, Thorn BT, et al. Analysis of
electrical brain waves in neurotoxicology[J]. Curr Neuro-
pharmacol,2011,9(1): 236-239.

BRI FE  BRASAE, B 7. i IR o I8 2 3803 40 A e
P E 5 L] BEAC A ) B2 2% 3k B2, 2008, 8 (10) : 1864-
1865.

TR, XA, bR A B R T TN i E D R AR R
S B ot FRE LT, A BTV 27 Be 27 41 . 2014,33(2 )
56-62.

EET. T AR TE AR R i i LT L
FHEE B #2238 2004,19(12) :952-953

MRS BT R, X)L R 2 b S B B A R A Y T
FURE S Tk L) 1. b e e & IG5 92 R 2009, 15 (12)
1107-1110.

R, 2 XIS, i AR AE S A R A5 B PR [T ). 28 = BB
K24k, 2004, 26(16) :1482-1484.

B /N, PN DG, B, AR, o SRR ™ O SN T e IR A AR
FHINDIRER L)), T E R . 2008, 23(4):241-242
PRI, 2 FIF, BRLL. 5. & IR IR T X B /R 3 i B /8 %
I RERZ R [T, 9IRS M I AR 2012, 25(4) 234~
235.



