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The Availability of Amplitude, Asymmetry and Mean Frequency of
Alpha Intrinsic Rhythm in Old Age as Brain Health Indicators

Jun-Young Shim

Department of Brain Education, University of brain Education
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FoHIW SAHRNH AEHA AYE} #94 ABFEE RoPAOH, Alpha BEFEWS HAE dopch. Eat
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oHI% Alpha AE7 JA1H FAEHA AR BolAT 244 $52 Eolgch. o4 Zo] 44t} vt AREL
A= 7k Beigo] 1, BeHA oul7} glo] wyly] WA AU wreishe A EAARAC) THs S BelFg

Abstract This study examines the clinical availability of alpha amplitude, asymmetry and mean frequency
in old age as EEG indexes reflecting brain health condition. The EEGs of prefrontal lobes in eye closure
state were measured for 4 minutes with 72 male and female elderly people aged 73. Subjects were
divided into higher and lower groups based on average values of alpha amplitude, asymmetry and mean
frequency. The results of correlations and t-test among EEG indexes were as follows. First, the higher
Alpha altitude was, the higher physical and mental stress resistance and left-to-right brain
communication were, and the lower mean Alpha mean frequency location was. The higher Alpha
asymmetry was, the lower left-to-right communication level was. Second, as Alpha power of right brain
was higher than that of left brain, Alpha amplitude and mental stress resistance and left-to-right brain
communication level were higher. Third, as Alpha mean frequency location was higher, Alpha amplitude
and mental anti-stress level were lowered and arousal level was enhanced. These high correlations and
complementary meaning among quantitative EEG indicators demonstrated the possibility of biomarkers

reflecting brain health state in old age.
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Il AeiAl Alphast oA F2 YEhER Alpha
2 Eol2 ). o] 3t Alpha 1{E52
T olghE HHd o =2 HFoE SR, gAY
E¥ A9 Alpha 78815 13(peak)?} AZE(amplitude)

A

=

A O] -
Bt

= O 1_0 7].0
v =

1:0

125

T =4 UeuA "ot 1457 dE Ay At
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HhA1 9] A A A E]HAKneuropsychological test)ol] &Jgt
X715 £ A4 X715 450l 100
oA 002 RoldaE IRYETHI Fog YT
10HzolA 6Hz H=7kA] wrolFtHO]

Alpha 25 el XEE % Alpha/Delta 2
Alpha/High-Beta H]&2 W - 914 &748Rlo2 QIgt
SAA, ZAH AEH A gt AFJEE FHdsk= AE
2 AEEI QoH10]l. ES Alpha HIHAL -7
HAElA Hwd deE diso] HuseHlll &
5] =919 AL, QX750 #24E F2HET R
[12], -&5<Fo] =oHAH QIA7|5 Ast= oJojzitt.

oldat o] 7159 YA EAZHbiomarker)EH
Eut S0l BaE JIA|TE ofHbE SRof|A =137
9] Ha7% AHE Brlek] 9t Wt dte 5T A

=

hui]

olLE Aot wut 2| H] A= L84S A3 ©f
off thet thzaiel A7e] Ba/do] itk w=IEA 9 o

WA ESHoA HA7 A e Hu HARE B9
271971 S¥ehe A2 =59 AFAEHT HEe
Fog AYst= &£ U A7) B4 Brt
Ao g 45 BAT 4= 9l Ao]

kg dAoks tefet 7IHE 7Rt A7 7
e AHEY BAojgtal & 4= 9tk o]t &
9 EATRE olgstol AphalE BRI it
o] FAGE vlwIEY, d7] HA7 1;1‘ “gete]
AZA e GAE ool T
o]

E}E}/ﬂ 2 AL wdr] YA
L yu} A #EEH Alpha 31%4
FurE 7180 ERS 4 J
molsiE 1, A BReAS I
o] gic}. ol=gt A+
ot 2

A WA, Alpha A%
ZF4o= 3w} Z]E {Oﬂ%
71?7 & 94, Alpha A .

2 EE3 Jde Hﬂr X]E e
7F d=7R

1__

mlm

=
==

1o

2 4>
o

o-{>

01_

&2 N

[m
T

[o

PAES:

on i

i

o =2 XA 0]

=T

ox

o

)

%S
&

i o

flo
ot
Ru)

Iz

rr ]I;i Mo 4 %O

23g 245

I
="

N
r2
0
I3



&3 =EA A218 A2%, 2020

2.1 AT Ched

£ 7ol gAHE GRO SRASEARE ol
She 65-8341 Alole] Wl ol BhoR A% o
683} SIS Dol T A A )
270] Mgk ot 80S mASh AEAAL U]
S B4 Az, NG 2 A9, He B2
g ol Egugc 48 AL A7l o
A3 24, 8, oY, AT BT, 91 i%Oﬂ
ool FEI AEe AT F A42A Ao ot &

ol FAXAE ke, AR A IRB(mstItutlonal
review board) 41912 421 W9l AAHE A= T
BH o= ojF oitaEol 7hsstal AAH R EE
Sl AAo] Y L5 4B HEE 22 7he A}
ol A HelsHA 1’4”4’ 5740l 7Fs% @Y ZRlEolqiH

2T EAWIAE QL oM 289] 2R le g

3k Q-2 E(artifacts)o] @o] =a+E gt Hu} 231d
S718 T A5 FS 53459 mtg 9 JE9)
11'017} A YR AY A Bt -8 At

EPY]

= T BARA=E skl 727800 Higt vl
lg‘u?_"‘-"} FEEHARE 73.11£4.9419
o] 22 Alpha Afe5e] 1, B
&—?ﬂ—?ﬂ] iRt ZH4e] 4k e 712 E Al
E5ote] B, BASSI w5 ‘ﬂ“ﬂ% ZF AH
= %Ie =2 WOl 22 3t =AM FE
H7HA] 36782 =& A, 37~7287HA] 3
go® SRS
Aol E4& Yotir] 3] Alpha AEE 7]
R Aol dis] Wil o't ZlolAlE
I}, Table 13+ Zo] A9, o2, B4 A7/JH,
AV B ATt Ft FHARE % 2E 299
o] OSP-_E} A e o] o] Jd
7F QE2 QulstEg AAE ‘3‘3 8908 =
Aoz 7158 &= ek &3 Alpha BIHiA 3} Alpha
l‘*-?—rlﬂf—r 7€ 2 R Jdd EAME &S
71E R AT 4% FASH UERR T

Tél

rﬁL’ ox,
> o
> i

R 4

Ql

=

A
7t

L

.

-
o)

¢

OPﬂ
i)
&

22 5% =7 9 BN wy
wot 27 AL DY AL 24 LT

QEEG-64FX(Laxtha Inc., Korea)gs ARg3lct. ¥t
5792 1918 Ag/Agel A=(2237/3M) Adsto] A
8% % U= 2T ACIRE 0l83lo] F-9 AU
F(Fpl, Fp2) 244y & &

o
o=

F=7](mastoid)ol] &F

Table 1. Group characteristics classified by Alpha
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amplitude
High group Low group Pearson
. (n=36) (n=36) chi-square
Variables
Frequency Frequency B
®) ® L’
Male 8(22.2) 6(27.3) e
Gender Female 28778 30633 02 1
Ignorance 12(33.3) 9(25)
Elementary 5(13.9) 6(16.7)
) school
efjivce;ﬁf; Middle school  11(30.5)  10(27.8) 8623 .196
High school 4(11.1) 4(11.1)
More than =47 4y 519
junior college
Very bad 1(2.8) 1(2.8)
Normal Bad side 5(13.9) 7(19.4)
health Normal 19(52.7) 17(47.2) 4411 492
condition  Good side 11(30.6) 1027.8)
Very good — 1(2.8)
Very bad 2(5.6) -
Current ™54 side 12.8) 4(11.1)
m‘gg da“d Normal 21(83)  22(61.1) 8629 .125
condition __Good side _12633) ___925.0)
Very good — 12.8)
Average 3"‘6 hours 10(278) 14(389)
sleep for ~ 6~9 hours 24(66.6) 21(58.3) 1.564 .668
a week  9~12 hours 2(5.6) 1(2.8)
H(reference electrode), & HIFEE| HA|H=

(ground electrode)s H-&sto] ©=-H-E(monopolar

derivation) #4102 H<t A] HutE 487 SA5I5iH

0 ¥2] HuAlSE 250Hz IEAET Sk, 0.5
~50Hz9] St Fuk, 24bits SIEOlA HlolE
£ "dAEs} sttt 7159 Hut YA AE(raw date)
AAZE Hlole 3 9 AIAE A (time series
analysis) T2 1?1 HLaxtha)Ate] TeleScan(Ver.
3.28)& o]&sto] EA5kgirt.

Hup B4 7R
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B Foke 92 25~4Hz9 Deltatt, 4~8Hz9
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Frequency(Hz)

Fig. 1. Power spectrum analysis graph
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AAstlon, Huh AEE HE 7t XjolE Uofi7]
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3.1 Lo X|&E 72t

A fAdR; 72780 gt Huk X E 7 A=
Table 29} Zt}t. Alpha AZ2 Alpha 53k
(r=-0.472, p<.001), SEF 90%(:=-0.315, p<.01)} ¥

o] gl Ao Uehdth W] Alpha AL

Ll

Alpha/Delta(:=0.711, p<001), Alpha/H-Beta(:=0.708,
p<.001) &3} 738t H4 Aol = A= Yehyt
Alpha BH#F3<E= Alpha/Delta(:=-0.337, p{.01),

Alpha/H-Beta(=-0.519, p{.001)2} F& Ao] Q=
Aog Yesith. ¥ Alpha B#5mie= SEF
90%(r=0.358, p<.01)°t HA Ao] Qe AoE et

127



9]
pil

Asl7| &8s =24 #2138 A%, 2020

Table 2. Correlation for Alpha intrinsic rhythm quantification indicators (n=72)

Variables Alpha Alpha mean Alpha Alpha/Delta  Alpha/H-Beta Alpha SEF
Amplitude frequency asymmetry ratio ratio Coherence 90%

Alpha Amplitude ; 1

Alpha mean frequency ; 7(:?0702 3 1

Alpha asymmetry ; ;ig _3112 50 1

Alpha/Delta ratio ; (7)(1)(1) _3347 ;(7); 1

A T -

woha Coherence TGRS

C oW w m e

Note) 7= Correlation coefficient, p= p-value

@tk Alpha Coherence= Alpha FZ(;=0.455, p<.001),
Alpha/Delta(:=0.325, pX01), Alpha/H-Beta(:=0.372,
pLO0DSE HA Aol Sl AoE Ueytt BHHI
Alpha Coherence® Alpha B]t&(:=-0.233, p{.05)
= R B o] e 2R YEhth

HgeEE WHYsk= SEF 90%=  Alpha/Delta
(=-0.258, p<.05), Alpha/H-Beta(:=-0.720, p<{.001),
Alpha Coherence(:=-0.264, p<.05)2} 2 Aol 1
© Ao® Ueth 53], 44 $5& WYgske SEF
90%+= Alpha/H-Beta®} 75t & AH=-0.720,
pC001)0] Q= Ao e

32 TE J|Eze= EFst HH

Table 32 Alpha AZ9] HH#kS 7|&F0=2 FZo]
£ Adky e Adog FLHI}F 7 A HEQ HF v
W& Alpha FEL =2 IH2.862)0] 2 HH0.354)l
Hsl |of3k 2po]& =4 Yehds BoFa it

Alpha B#Fulgo|AlE Alpha ZAZo] =2 ot
(9.117)°] 22 HH9.741)) vl BFgtel F-stA
(=-4.698, p¢.001) A LFERITH

SAH FAEHAE dtgst= Alpha/Delta HlE°]
A= Alpha ZZo] =2 FAH7.461)0] 2>
(2.374)°ll ®1s] Batgrol FsHAl(=4.711, p<.001) &
A veioh B FAE FAEHAE RIS
Alpha/H-Beta H[&olAX Alpha ZZo] =2 o
(7.461)0] 2 HTH3.266)° Hls| Bgtol F-lsHA
(=4.427, p<.001) A Lersict.
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Table 3. Difference between groups classified by

alpha amplitude

High L
igh group Low group ~test

Variables (n=36) (n=36)
Mean(SD)  Mean(SD) t D
Alpha Amplitude  2.862(1.87) 0.354(0.22) 8.000 .000
Alpha mean g 1770 47) 0741054 -4698 000
frequency

Alpha asymmetry -0.015(0.07) 0.016(0.9)  0.026 .980
Alpha/Delta ratio  7.461(6.30) 2.374(1.52) 4.711 .000
Alpha/H-Beta ratio 8.551(6.85) 3.266(2.09) 4.427 .000
Alpha Coherence  0.969(0.02) 0.917(0.06) 4.810 .000
SEF 90% 21.491(5.04) 24.811(4.97) -2.816 .006

(0.969)°]

Alpha Coherence®llAl= Alpha Z&o] &2 It
w2 HH0.917)°0 HIsh Fatgtol FolsH

1=

(=4.810, p<.001) =A YePslth. E3F Wute] 24
< §tgsl= SEF 90%°Al= Alpha %1Zo] &2 o
(21.491)0] W2 FH(24.811)°] ) Batgrel folst
A(=2.816, p<.01) A Yepgel
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o] =2 iy} Lro X
H W2 Alpha H[HHL =2
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p<0D) =4 ettt Z4AH FAEHAE bhdsh=
Alpha/H-Beta H|&°Al= Alpha H[Hi¥o] =2 A
(7.335)0] 2 HTH4.482)°) Hls| BHFgtel F-stA
(=2.183, p<05) =A UEhgrh 18] Alpha
Coherence°|A %= Alpha B]tj&o] =2 FH0.956)°]
22 JA0.931)0 ®ls Bakel FelskA(=2.045,
p<05) =A UErtth

Table 4. Difference between groups classified by alpha

asymmetry
High group Low group B
Variables (n=36) (n=36) rtest
Mean(SD) Mean(SD) t p
Alpha asymmetry  0.031(0.04) -0.062(0.08) 7.789 .000
Alpha Amplitude 2.343(2.64) 1.049(1.18) 2.683 .009
Aipha MO 9458(0.62) 9.4600054) -0.015 .98
requency
Alpha/Delta ratio  5.696(5.03) 4.140(5.36) 1.270 208
Alpha/H-Beta ratio  7.335(7.37) 4.482(2.68) 2.183 .032
Alpha Coherence  0.956(0.04) 0.931(0.06)  2.045 .045
SEF 90% 22.563(6.13) 23.738(4.18) -0.950 345
3.4 BodxOle 7|22 EFet HE Xi0]
Table 5+ Alpha B¥5ok B4 7|£0=2 H
Fort o A R Ao TEI 7 AE
=9 Wa HAE Alpha BaFuerh w2 A9

(9.899)°] w2 HeH9.018)] B3] F25HAI(=9.965,
pC001) A HeEbdS HolFal QlH.

Table 5. Difference between groups classified by
alpha mean frequency

High L
igh group Low group ~test

Variables (n=36) (n=36)
Mean(SD)  Mean(SD) t p
Alpha MEAn 0 800(0.44) 9.018029) 9965 000
requency
Alpha Amplitude  0.931(1.21) 2.285(2.09) -3.363  .001
Alpha asymmetry -0.019(0.08) 0.012(0.08) -0.368 .714
Alpha/Delta ratio  4.167(5.60) 5.669(4.77) -1.225 225
Alpha/H-Beta ratio 3.655(2.81) 8.162(6.88) -3.640  .001
Alpha Coherence  0.932(0.05) 0.954(0.05) -1.813 .074
SEF 90% 24.804(4.68) 21.498(5.31) 2.802 .007
Alpha ZZ|AE Alpha BHFFOE7 =& Ao

(0.931)0] W& YeH(2.285)0l Bls) HFgkol GofshA
(=-3.363, p(.001) BHA] Vrebeeh. 3k A1 PaE

)

|AZS WkdsH= Alpha/H-Beta H]&olA % Alpha ¥
TFFTETE 22 JH(3.655)0] W2 HTHB.162)°] H]
o Hatgtol FstAl(=-3.640, p<.001) RA UErs:
. §hHol| SEF 90%°ll41= Alpha BdFu7t w2
FH24.804)0] W2 H21.498)°l vl3] Bgkol &
95t AI(=2.802, p<.01) =A HERST

»

o
[ —

AA| Aol gt it A E 7F AJEEAE WA A
HHEH, Alpha ZZo] Z7I5ld Alpha BoFak4¢t
SEF 90%+= aoles £4 43 B9t Alpha I
5L [0HzE FAog ZHAo] HIgko 2 o]=sl U
< XE g wE o e §4] 9 e iRke s
o]t Sk g% ol +8E2 /A
ajA Alpha 25| B}l
10HzOA B 0.5Hz o4& HojuA] OP‘EHN] -
1 (frequency)= & B2 F(neuron)©] A &
St 27t HESE o"E"(HZ)E HAHE 29 ’5_ 5
7} o). whdel AF(amplitude)> &A1l &

St w7 7t ”}*ﬁi Hlo| A2 EE(W)E E*]QL
A7 (R F)o] F7Iettt.

o|2fet Fuppot NEO| EFo R E o, oY Het
Al Alpha ZlZ0] $7}84E Alpha BHFu7} 2ot
A= AL 059 g JA7 =1 g5 o2 W
heleles 4”] St} B3 2] 5Z §FEske SEF 90%
9] A8}t Bl Eo] Alpha HdFuk= Alpha XE3=
/\-1§ /K(;-Ell-‘ﬁ_ J;="_/\(')]O] o]o o ES oh:].

HhHo]  Alpha AZo] &ofx|H  Alpha/Delta,
Alpha/H-Beta H[&E =ol= AF g Eqch
APAo| Al Alpha/Delta®} Alpha/H-Beta H]E-2
W-24 3 8Rl0 = QIFt SAA-HAA AEH Ao ¢
3 APEE FG[10] Sth= SHlA Alpha X1Eo] =
=55 24 44 9 AEF A0 it AFEE =of
A $ U Uit

183 Alpha Ba50571 =oFAH, Alpha/Delta
9} Alpha/H-Beta Hl&2 Holl= F4 4 H
L, SEF 90%9h= 44 A& B9 ol Alpha ¥+t
Sk A7 HIE 2l £O07 EofXH S|4 414
2EHA AP oA, ZH] 52 EolxlE o]
=g

Alpha Coherence

=0 =X o

T w1y —

gt o] A2 A

50| F716HH Alpha AZX
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Alpha/Delta, Alpha/H-Beta H&% Z7}5l= A& A

TS B} Coherence: ¥ 7159 &4 &
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