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In the past, ADHD is diagnosed by gathering information
about the children’ s symptoms of ADHD and their
performances on neuropsychological tests. There is no so-
called objective biological indicator (biomarker), so many
professionals questioned and worried about the problem of
over-diagnosis of ADHD which resulted in drug abuse
problem. Recent research indicates that Neuropsychiatric
EEG-Based Assessment can improve ADHD diagnosis. Because
Past studies have shown that the theta-beta ratio (TBR) is
higher in children and adolescents with ADHD than in
persons without it. The TBR was approved to be used as a
part of a complete medical and psychological exam by FDA in
2013. However, Taiwan s medical institutions rarely use TBR
to help ADHD diagnosis now, because there is no norm of TBR
for Taiwanese. In addition, Children with ADHD in Asian and
ADHD children in Europe have different genes, although both
conduct similar symptoms, but there may be different at the
physiological level. Thus, the present research collect the
TBR date of Taiwanese children. The results showed that
there was no significant difference in TBR index between
ADHD and normal children. There was no intergroup
difference in low-frequency brain waves, including Delta,
Theta, Alpha, and Low Beta. On the contrary, brain waves at
relatively high frequencies, including beta and Gamma has
differences between groups, but the difference is not
significant. Therefore, it is not recommended to use EEG to
diagnose ADHD children. The results of this study are



consistent with the results of other recent empirical
studies.
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To explore electroencephalography of Attention Deficit Hyperactivity
Disorder in Taiwan

Abstract

In the past, ADHD is diagnosed by gathering information about the children’s
symptoms of ADHD and their performances on neuropsychological tests. There is no
so-called objective biological indicator (biomarker), so many professionals questioned
and worried about the problem of over-diagnosis of ADHD which resulted in drug
abuse problem. Recent research indicates that Neuropsychiatric EEG-Based
Assessment can improve ADHD diagnosis. Because Past studies have shown that the
theta-beta ratio (TBR) is higher in children and adolescents with ADHD than in
persons without it. The TBR was approved to be used as a part of a complete medical
and psychological exam by FDA in 2013. However, Taiwan's medical institutions
rarely use TBR to help ADHD diagnosis now, because there is no norm of TBR for
Taiwanese. In addition, Children with ADHD in Asian and ADHD children in Europe
have different genes, although both conduct similar symptoms, but there may be
different at the physiological level. Thus, the present research collect the TBR date of
Taiwanese children. The results showed that there was no significant difference in
TBR index between ADHD and normal children. There was no intergroup difference
in low-frequency brain waves, including Delta, Theta, Alpha, and Low Beta. On the
contrary, brain waves at relatively high frequencies, including beta and Gamma has
differences between groups, but the difference is not significant. Therefore, it is not
recommended to use EEG to diagnose ADHD children. The results of this study are
consistent with the results of other recent empirical studies.


http://www.webmd.com/add-adhd/guide/adhd-symptoms
http://www.webmd.com/epilepsy/electroencephalogram-eeg-21508
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ok o j_‘_ﬁ 4 7 &K_iF ¥ jr (Attention deficit hyperactivity disorder,
ADHD) en# %7 > - —Q‘«!—\iﬁr} MR BEZE > KR g 24 35‘_:»“”/?156? R FE =
= "E ER A 47'3‘;1 %F'r(blomarker)’ R A B EE AL g L
#5 ADHD 7 i & # %72 4 > 1Elrrl/{7‘r4 %47: = mfk%go
+ & % 1 "% 7 & (Electroencephalography, EEG)Jfﬁ A Kz i
#2 %_1 (Snyder ~ Rugino ~ Hornig & Stein, 2015) » i& @ "% 4 1§
WESE hT G e B3 hF f < 5 % ADHD R &
(7 A A &d ) B PR A E Y o theta )& {- beta & 3t &
(theta/beta ratio, TBR) ¢ # - 4+ &k {7 3 (Monastra et al., 1999)- p = B p
F KA # o {1 % TBR k20t ADHD el 87> 510 7 @ 5 B A 2 ¥ 2
o FAEL R DR F ADHD%M*é 2 aaﬁﬁ‘»’*z
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AR A B P o5 B (Attention deficit hyperactivity disorder, ADHD) 5 F A
Fadp 23 g S8 B A B (neurodevelopmental disorder ) H i & ij_;R N
E o~ iFH 2 e (American Psychiatric Association, 2013 ) - ADHD &g 7 &
3% - 7% ( Kasper, Alderson, & Hudec, 2012 ) - Nigg (2006 ) & % 7 4p ki 7= 7 v’“r?ﬁ?’
Tlenid % > ADHD R 75 5 6.8% 0 H# ¢ ;1§ 4 #K3 (ADHD-PI) it
3.2% g & fird 3] ( ADHD-HI ) i 0.6% /L &, # 4 Kaé & i & fird: 3| ( ADHD-C)
it 2.9% - Ramsay {= Rostain (2008) %73 # 3] ADHD * > i & g}k 5 i@iﬁ/
b el ot 1600 0 4 B gk L .zn‘ * B X ik 20-30% 0 @ R ﬂfr R =
it 50-75% - & 5 4 %p i ADHD g 7 5 & 709%iJ 12.04% > H g iz % » }fz;P
FED > (FILZXE2006)-

% Wenp o 2 401 05 @ (Centers for disease control and prevention, CDC)
47+ 4p J1 - ADHD ehg 7 5 3 4 B 4p § P A7 1997 1 2006 = # & 3% | 7 2003
3 2011 5 & H %5 5% (CDC, 2014) - ADHD rn,T* F % %2007 1 2011 & 4
4v 7 28%(Visser et al., 2014) « ADHD 2_ #7114 § & £ 4R F]F (x5 - H P - B
¥ it e F]E_ADHD e #7 T EJ mﬁ;i #7(Snyder, Rugino, Hornig & Stein,
2015) > 4eis 3 B L H B Do W GEE1 BN T LR 20t BT o

ADHD 7 @ L & # P13

A s T2 R s 1T L ADHD « R B R ¥ SR & ~ 1788 > ADHD 2
3 oP- AR Y2 E 2 3 (7 s (executive function)m w0 4o @ & & Fr ] (response
inhibition) ~ 4% 4 /1 &, 4 (sustain attention) ~ 1 i¥ 2z (working memory) % 3+ % & #
¥ % T ss (Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005) o izt 5 i 7 & _h
R 5 & ADHD 5238 e+ Pofp % 1 42 & # <5 B (Amen, Paldi, & Thisted,
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1993; Amen & Carmichael, 1997; Barkley, Grodzinsky, & DuPaul, 1992; Grodzinsky
& Diamomd, 1992; Kovatchey, et al, 2001 ) -

7 B ADHD & ¥ R A (EEG)F L 4p% 7 > M4 % . ADHD g
B3 F 4 > b4 @ Chabot 4+ Serfontein(1996) & & 407 i ADHD &g % i 7 4
B SR ARSI s AR 4 A KA ADHD AiEE R R S htheta it o
218 *%j%“%ﬁ £ T ﬁ"IFL » ADHD 2% B P ~ B peenik LRk 5 2 8% -
ﬂipuffmf'vﬂé? AL b2 gl RIS P A AE R (4o ! delta s
theta j& ) ~ 2> g 44 (s’zr :beta ~ alpha & ) - iZARAR 5 X MG A HE T K
2_7yp 2.~ (4v @ Clarke et al. 1998; Clarke et al. 2001; Mann & Lubar, 1992;
Monastra, Lubar, & Linden, 2001; Monastra, et al, 1999; Monastra, et al, 2002 ) -
Bresnahan ~ Anderson % Barry(1999):n 2 "i# | 22257 /)i/ #v & beta A T "E G
B > T frds | & Theta-betaratio (TBR)# 4c 5 B » B 51 47 3 3 < §82 TBR 5 ¥
fedd 5 0 3u 2 P L F s A2 & hdp R (Amen & Carmichael, 1997; Amen et al.,
1993) - ADHD 23 ¢ TBR $#&§ - % H § 4% g £ & p/pF (Barry, Clarke, &
Johnstone, 2003; Clarke, Barry, McCarthy, & Selikowitz, 2001; Monastra, et al, 1999;
Monastra, et al, 2001 ) - #* ¢+ » Gonzélez-Castro % (2010)3¥ 3 = % $f & 1 TBR frd¥
& 11 & 4 Rl % (continuous performance tests) ¥ #7 & I ) e F & R4 E
(commission error) &2 & R pE i R« 5 B o ADHD 523 F| 5 #rd| FlEE > i € &
FHMAR A BRI E R DB & R4 3% (Hasson & Fine, 2012) -

ptoh oA i w42 S (Neurofeedback training)#== 3~ % 3% = Cz =% (% "a it
43 (Beta it )2 Frd L (Theta i )i = 2" 8tdp #%0 *% i< TBR(Kropotov
et al, 2005; Lubar et al, 1995; Linden et al, 1996; Lubar, 2003; Thompson et al, 1998;
Vernon, Frick, & Gruzelier, 2004) - # w20k e Sk g + 224 ADHD 223
£ ik 3p 1% (4 © Theta, Beta, TBR %) (Linden, Habib, & Radojevic, 1996; Monastra
etal, 2002) > #{7 5 gk ehecE » 5 = »c (Thompson et al, 1998; Yucha & Gilbert,
2004; Arns, de Ridder, Strehl, Breteler, & Coenen, 2009 ) -

2 > ADHD %jmﬁﬁ,/ﬁ»ﬂ#‘«kiﬁgﬂg%ﬁm;}ﬂﬁl ° |3\-‘]LL ) K%j il j\féi
% maﬂm L2 2 T KA o gEE T & oo Monastra & (1999)F & & {75 M
%'\;F}‘{Zd T‘)J.‘E‘#F]*‘l—aupmgﬁiﬁ—ﬁi ’%ﬁ@l?i&m&W&E I)’ﬁﬁﬂﬁ,i}(J %/\);é}g:],lﬁ(

853 ADHD e =3 5% » T i w ~ 2HiE 0 Behg 4 R R E R I E i (7
fooo B 482 B 6 3 30 )‘%zév’ﬂADHD N 195 4% & i 7 ADHD 2
Bk~ 75 8 & fodF 0 & sp|% (continuous performance tests, CPT) % ~ ADHD
* %174 - ADHD 2 & Alqeir 4l % = = > %% % R Theta-beta ratio(TBR) . 6
U bR EFE éﬁﬁ‘}ﬁ’ri“ai s TBR BB 5 o 8 o P % 4o % 1 B
> TBR T 5% 1.5 B X (4o 1 "L'r—’r) AL $E 5 ADHD > Plagge i
86% > #F & |+ 5 98% o AEREIE MRS 5 99% 0 &7 B 3 1%t ADHD ¢ 4433
%% ADHD: > v & TBR E 3 acp M2 3B &% kiner 2% ADHD -
Monastra 3‘3‘(2001)%’5 # & 45 TBR =i ADHD ¢ 22 » 2% #F %57 4 TBR
i Pl R & 0.96 0 ¥ £ Attention Deficit Disorders Evaluation Scale (S. B.
McCarney, 1995) {= Test of Variables of Attention (L. M. Greenberg, 1994) & 3.3
AP RE > E AT o % &~ ADHD £ — &5 A chgg 4 » (i ag tE 5 90% 4 B 1 94% o



|7 2013 & > £ W & &% 4 ¢ 4] & (Food and Drug Administration, FDA) 4 <
#-TBRAR = & ADHD 2 1 45 1% (biomarker): ¥ ¥ & 2. i3 ADHD 75 875 -
5 zu{ A E A g B A B i er k4 (Neuropsychiatric
EEG-Based Assessment Aid System) o

X > Arns ~ Conners ~ Kraemer(2013) & & ~ 477 i3 - &4 /7 TBR 4p B
7 (% 736 = ADHD) % 3 6-13 &k e9 ADHD 523 @ % > %= ek £ 0.75 >
Yok EdL g FIE S D] 6-18 g0 Rk B G 0620 A BR AR LR (s o A
PR AR R A R Rk D EE#H L 0 ADHD & - i
A TBR ZE g » - A TBREEE SR 4ed F 5 o F]Pt > © L5 &3
9 TBR 7 sv A 5 A5 % & 9 ADHD 2 %7 o ]t » #-TBR AR 5 ADHD sk 7v 3=
¥ (prognostic measure) #z & & % » * AL 52 ADHD % %7:= £ (diagnostic
measure) o

T k=8 3 ¥ ADHD % F3¥

# 17 » Snyder ~ Rugino ~ Hornig ¥ Stein(2015) = 7 #x 3% ADHD 2 %7t i
B #TBR & » ADHD sh§ 3= ¢ o 123 4 ADHD 2 %17 8] E | w2t o
PR RER DB RTR B ASET s B - TRk 1 ITF L ET e » TBR ¥t
- TR FE R A Ko H R E 2751262 18 keniad o ik H
- Rk 1 TR ey Ak s ADHD B s 1512 3 AR Z #1924 - ADHD
l‘%']“i—’ﬁ 'L % TBR g Mm% A~ 5 ADHD s 22 7 1 £ P E & ; ADHD 7 4%
iil“i—*ﬁ v# L TBR g MFHA G ¥ i & ADHD 2 ¥ 5 2 {2 E B E % 0 47
FHEEY 9 SR ETREMGTRA S ADHD e 27 it 3 £ R E 2 o
EEFHR ALY -2k u?—*‘ﬁ;lfr;a ADHD —“Fﬁ% 209 = H ¢ 5 O3 M4k § B F3T
FEERSTRAFERER E R HE - Rk T NBRDENE TS
34%(93/275) e @ ¥ » $iE 93 ¢ 5 5 85 = (91%) A MM TBR 7 L& »
TBR & cnggn] 4 &0 5 & PR M engwy 4 4pg (rdk 297m) o ¥ b LH - 1R
LTRSS A AR ADHD § (36 )7 - H ¥ G 25 Ak § B KR ML
Fie A REERE AL 2D 2 AR EMHTBR ¥ L#H » TBR 12
P 4 2 5 B R B engEn 4 Ap g (o 3 7om) e

pt ek > Snyder % (2015)s7 3 % » F I TBR it T # | E ) g 2 !
FEFRLS 0 PR TBR\EENEEEF Vi e b 6 Ap 0 &5 BEEN D

FEEN o JE_ADHD & 7423 % 3|8 » TBR &1 2 ¥ sc & B ¥ ri e > 1 61%7]
88%- Flpt L EEG 3 A A il (oI 0 i T I R B R PR E
@ :c 4 ADHD e i FE B o

® &4 ADHD &% A FIL 4

% = 12 D4 < %8 (dopamine receptor D4 (DRD4) gene) &_— & G-3-v % 5 < 44>
VA S g AR WL EE R E AN A A Moo ADHD ¥t
BTG F ¥ D4 8 TR % 35 F](7-repeat allele of the dopamine receptor
D4 (DRD4) gene)s fc g &k 4 % o #8@ > DRDATR 4318 L FlehE (7 5 &7 b ch
fEFEF AR £HE LA+ gFw it Leung ~ Lee ~ Hung ~ Ho ~ Tang
% Kwong % 4 (2005) % 7 #& 2% DRD4 7R 4 % & %)= ADHD R B4 §_F 75 230
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# A e ADHD Tkt A ¢ > W & 32 n:z% =S ADHDEi Bx(6 32 15 k) %
Ao PR T o BE PRI *F TR ¥ AT F EE B g
I ERrHe(FEL B ® % %r}% L)t o #rELZ 3] 4 % o ADHD
Tk B & 2R $Hig 2K Flengh 5 5 (33%)&5%?% AR e ¥ e (20%) 0 23T 1.65
rS 1 2R ¥Fi% 75 Fvb 5 4p 173 % c0 ADHD ""’JJ”“’#J B TR g A Flevt oo
¥ & o g 4 ADHD 2R $118 K Fl# g o 7 F & %o ADHD 7R %% 2k F1§ 8

- R 2 Lo EE 2R TR %9 ApR>Y 4R Fv A ik ’S‘J]U;-li.—v/?‘ 24 = Rk
(adenosine triphosphate, ATP) = % i%\»’?;j‘tﬁ H gz (cyclic adenosine monophosphate,
CAMP) } # % 44 i (Asghari et al., 1995) -

=

; £(2005)z% 5 Iy ' ehH 2 A e 2R 8 A FIEE_TR $Hig L F AT
.ti /fr 4 A2 B 4R 62 o #714 » DRD4 1 2R 2 TR $tis A Fl 4 § 548

v L3 & P efpdk Bk o EiG4ci® o DRDA 4 &2 ADHD R 53

Em o0 fefoE A 35 F ¥R JI'J‘Zﬁ g"rJADHD)_?f FXFZH %3 4~ ADHD
iﬂ,:",l;ii??a A SRIZE AR DT LAk o~ iR R B R o BE AR
Leung % (2005) %= 3 $h A ] & F EH A B R R DR AL o e o v g L
ADHD 523 © % % ADHD 23 A %)% 7 Fa;rh—a i BEAR PR T A AR 00 0 fe
,é}iiiii!’_ﬁw%;:’t’?é‘ég”ﬁ"%éf;ﬂ"qL FEef e&E2 24 ADHD
2R R A TR T pee ﬂ“{\p 7 e ADHD 223 "o m A T EE 7
oo BB A BRY BT A B % ADHD 23 -
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Fr&Bap
et pkv v B2 ADHD hg 870 1 & A jEd MR E o R
W gz A ;u RIS KT LT G T R P 4p 1% (biomarker)
MR A %:Mi%*g‘Ja‘%*’%“ﬂ o ADHD PR R MTZ M
®om pT 4 #nyﬂmeio&rﬁﬁ*fpiv fﬁﬁ@hmiﬁ»
(Electroencephalography, EEG)#& & k"% MF & ¥ %7 8 :x & ADHD %70
% kg T_M(Snyder etal., 2015) » & ¥ *# 4 & f» j';_’# AV g e Fl 5 2 T
15/ ADHD R 4§ (% # &= 4 & 24)h TBR § - &t &3
(4= Monastra et al., 1999; Monastra et al., 2001) - & 2% > Arns % (2013):% % &
E#HE CADHD &2 - A chTBR Z & ¢ /] » — A H TBR AL E #4H 4e m ¥
L oo F]p > - TBR AL L ADHD sk v =g 5 5% » 7 B4k 5 ADHD e 47
=% o 2§ > Snyder % (2015) 4 ¥ » EEG enF L+ gt f*’*ﬂ‘— ADHD 3 #74% 2%
E 2 e 3 -2013 # 2 Ma &85 ¢ 4] %(FDA)» EX ¥ TBR 4R 5 4
ADHD 2 $dpth > ¥ ¥ #k 2 s ADHD shZ @feipl > 34 o« 38 4 A
R & A i i etk 2 (Neuropsychiatric EEG-Based Assessment Aid
System) » i H - fE2EiE A NG T ok & BT ,i 20 A4 R
7% TBR: 4% TBR % > Alfe & ADHD i € < - 7 7 @7 Z R DY
%fl LI VHAEEREAL UL F o L ADHD 2% % # ADHD
S2E AT TR R &HMWEE;PFMEW e LA TR R T g G
AR T ARG G Y RIFR S ADHD 228 R A TR Rt P
2> ERP i ADHD 223 "R A FTOREAZT AR o NI RS ERT T AR
v» 2% ADHD 523 -
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AT AR BEFEHEE: ADHD 23 chTBR A o B § 11T B4

- ‘ADHD e TBR L4 r4a B s @ 2 W) ADHD 223 e TBR T35%c 5 @ ?
1.0 BH#® X % ® ? Monastra & 4 (1999) 2 3t TBR L 358115 BiRE £ 5
AT B ARG 86% 0 FR MG 98% 0 ER R S 5 99% - 3w E E o
#e ADHD 23 7 15 BHEEL 2 A %A I T AT PR B PEwF o
o AL AR A #2 ROC W & A 477 2 & B 48 ADHD % v22 ADHD
SDE ST A o R T AR & A ahER 4 o Bt A TR R
£ B ADHD 23 % dpfeft & $6ch- 4323 7 TBR o

- ~ADHD &»TBR #_% £ [ pF2z & ? Gonzalez- Castro E (2010)’;}3;1 TBR {v
A TLRSRY T AR N B RN REF RERRE A G M T ATy
*>§ ADHD # + e TBR P > F FF: =& & i° ,{.#i’v:é? ta‘_,, = F P &
(SART)(Robertson, 1997) } g {4 453827 F RPFR o

= ~ »# ADHD w23 «# TBR #F]@:{;’t 232 W ADHD 23 - 248 7 A
e d - 611 & 422 f H TBR ¥ &2 Monastra & 4 (1999)ch 3 @ chfe
$ AP R 0 e IR E o

(-) 324
% ADHD 523 100 i=#7 — #2523 100 2> » #d# 5 4-5 g (& 50 )% 6-11

pe(d 50 i) et sapp LR W PR B o ADHD 223 dp e d 2@ L2 A ﬁi(ﬂ/
) B FE o g5 DSMS FRIREL L ADHD 2 £ 2 % o - bR 2 5
2 d %Eﬂ?ﬁ ERMEE QDL EFRENTRATH S FIEE L KJ”TFW%'» 2
R R LR £ - s s mEiF,uo 5 dE ok > ADHD E4ef PR* i 5 & %
ek RLEPRRGETEREE PRELL S 12 PFEARITR -
LRI ER-ATN AR ) SRRk B0 EARG RY TRES Y RITR
570z 34 ADHD 23 &1 2% chBE T AR » 91 %88 ﬂ%’m*’*ﬁ«* 52
74 £ &(FwiR? 2 5% WISC-IV ; Wechsler, 1997) Py Jﬁﬁ@éﬁ
- FEBNHFIHFELL - PIRFHANFLIEZE ARG —%i’—‘ﬁmzl.&"
3 B~ iEd S s ;i,q#/;g( s Foy R~ #2275 (Oppositional Defiant.
Dlsorder ODD) 2 i& #.i7 % (conduct disorder, CD) ~ #4 {7 # &t » #c ~ #74 ~ AL § #

;thj; s AR e T AL AT o gt > 5T kAR TBR R B R
A G PR R AT K*}““ BAEFHIARA RIRY AR TS FFRALF R
B .%E(Sustalned attention to response test, #§ #= SART)(Robertson, Manly, Andrade,
Baddeley, & Yiend, 1997) -
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T_“J
\_

¥

() FPL1E

Swanson, Nolan, and Pelham, Version IV (SNAP-IV)& % (® < 5&)-SNAP-IV
ELAE-pd /AN XFER Y AFE R IR 2 A F L ADHD i iE
i p3 o430 VB Rt R 4Rz A R 4 < H R SNAPIV ¢
Lo~ lBHfodf e F s B AR RIS R A S 0725 0.67 4 0.59 o & {7 4Kz
BAEA2 L RIERS(060-084)- ¢ 25 SNAP-IV £ 4 £- BEF 2451 %
RDE L FREPRETFEZELIL A 2 LEF R+ 7 T2 AR FREE
ZH(FIEE R LR -PIER AL - E# - 3 kE > 2006) -



FELLF BRI - ¢ *t Gonzalez-Castro i“ﬁ(ZOlO)’ﬁ I TBR frd w12
BlEEY AR NFERPEFEF BEETRE A M T A Y
M3 & F iR % (SART)(Robertson, 1997) » = & r’LrF S8 hERE TS
PR oSART & %8 K43 F FSfis I enl 3 O ddEF (I 361 4h):
(B G RS (Qo digit) » n BSEIAR 3 D T A B4
F4EBcF (no-godigit) o £ 3 225 B F E > H P 5 200 1 (89%)+4t#icF - 25 B 7
FeitieF od T ».IﬁJmEﬂ?&Pp 1150 2 ) KRB IFERHEFY5 A sao7 L o
SART O ERRREL h o - )’j'*u%-';* AHF LD &S IPL#*P?FH%&?&F &

M A AR 7@;(*’ CPT 4p k) o Flpt » A7 FRAEDFRE HIRPF)T » FL &
FRIEFEEIAR A A g AR B kgt R M o T 0 Qb pF
SART ¢ &g %Mﬁ;—p AR A CPT et & AR G AU R4 4
Fopeoen® #9124 2 & (Robertson, et al,, 1997) - & F]pt » gk M4
Robertson % (1997)cr#= 3 ¥ » i 5 4438 2 345 -
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ER I LA N S Mw«* E](hEOG) £ B 3 R oh iR
(VEOG)R|d = B”\J TR ¥edk o 27 BB LA R %(mastonds) WART
U R S L Rl I = e m}_&_m% FE£R A :t&ﬁ SkQ EEG 2 EOG #8 & @
SYNAMPS 2+ B+ 7 § (Neuroscan Inc.) » FiERd R (ocular
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(artifact rejection; #t Kf g B-T0~T0MV = [l 2 b cvigid ) » ok (filter; 47 7 2%
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SR AR R AT
1. JL i AR R MEL > ARG - B EHT R LR EEA AR
% o & gD %m%%?féo TREZHEF AUV T A Bdesip e
3. Theta % & 5 4-8Hz HEEG 5 Beta it © & 5 13-21 Hz sHhEEG 55 -
4. B ik FjEsieR 4 ‘»‘““*’ﬁ ak ARk AT S EEG TP B E BRARAR 90 ) o
ERFEFARTHRETGT FOTRITE 0 28 EEGO0f) - 5T i
EEG jedfr ' ¥ > RG ok - THY 2 hEEG LT 7 ¥ » 4 sp AL ik
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A ADHD S8 v i3 chE s S T4 SNAP A ot ke 1 ora o
BlchEdiit A8 o R E o A mafi A4 § r LB > ADHD Zehdpd 1430
— il e B ,féié—ﬁSNAP A F LR ADHD P B it 2.4 4 &~ s ifr
FE g FFF AR I A - e kEF

321 A pgerEz #4052 ADHD 1t

ADHD - iR B
(n=32) (n=43)
M SD M SD t
E & 8.16 1.80 8.55 1.82 -0.92
i 98.30 8.64 100.82 10.73 -0.96
AR EH 16.78  5.50 7.32 511 6.17***
e — b 1465  5.85 5.93 4.84 5.08***
e FFiTLH 13.74  6.28 5.75 3.77 4,78***

#SNAP & % ; ***p<.001

AEF A e zjiki’—*ﬁ’ B Cz b2 AR R Rk 5 REE A R B S
hode 24757 o F Ao @ 2 TBR 102 7 <i&p—g;}_§l s MR % 7 ot 0 ¢ 4% Delta
Theta ~ Alpha ~ Low Bet :‘L‘F Ry e LRE k2 o PHFHDHRTHR 7 4
Beta 2 Gamma 4r§ &R £ B o?’ft ADHD %23 »rﬁ*ﬁﬁﬂ”“f‘%?ﬁiﬁ»‘ g SEe
B2 - 2d o ApEE > AMHEareT R Y o 3 € 7 s3] ADHD @
F 8- B2 F A n;, o { FAESE 4 iﬁﬁﬁﬁ’!’?%}?&iﬁ\ﬁ’!@_(ﬁ{pkl = /micro-volt

square) g < > HREZ L g% o F R FEAFTRT A DR R o F AL Bt
FAEfRle Sy ddptk o @ TBR dpdcih » 7 Delta ¢t MAE PR Tk 0 #F 1Y i*u
Firm a5 oo A AR R f,rru}ﬂ%ﬂ oyt ¢h > Beta 2 Gamma st = L &
Ra BB CBEERES AL FP o 2 2EZR S ADHD 23 B 4
¥ o

%2 E’_?}fjﬁ LR S Iﬁ%‘pﬂ"’l‘ 123
ADHD ‘e - g ¥ B
(n=32) (n=43)
M SD M SD F
93.09 49.09 97.37 48.87 0.15

Delta (0-4 Hz)

Theta (4-8 Hz) 27.60 9.33 2790 1150  0.02
Alpha (8-12 Hz) 18.19 9.73 2057 1388  0.72
Low Beta (12-15 Hz) 5.34 2.67 4.97 2.10 0.49
Beta (13-30 Hz) 2.34 1.09 1.89 060  5.50*
Gamma (35-45 Hz) 0.34 0.26 0.22 015  5.75*
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TBR(Theta/ Beta) 13.78 7.02 1565  6.60 1.47
*p <0.05
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The relationship between phonological awareness and the
music perceiving abilities of children with reading disorder

Hom-Yi Lee, Chia-Yu Tsai,
!Department of Psychology, Chung Shan Medical University, Taichung, Taiwan,
R.O.C.
2 Department of Speech Language Pathology and Audiology, Chung Shan Medical
University, Taichung, Taiwan, R.O.C

Abstract: The purpose of this study is to find whether the ability to perceive the
phonemes of children with reading disorder is related to the capacity of music perception.
In this study, Phoneme Blending Test, Onset Deletion Test, Naming Nonword Test,
Nonword Fluency Test, and Tone awareness Test were used to test participants'
phonological awareness abilities. The exam of music perception abilities included Interval
Comparison Task and Rhythm Imitation Task. A total of 48 children with dyslexia
participated in the study, and the partial correlation between their phonological awareness
and musical perceptual ability were analyzed. The results showed that the performance of
children with reading disorder on Onset Deletion Test is related to the rhythm processing,
and the tone perceiving performance in language is related to the pitch processing in music.
It can be seen that different phonological awareness components are related to different
music processing. In Mandarin Chinese the same sounds, pronounced with different tones,
can refer to different things. Tone awareness is emphasized by Mandarin Chinese; it is
related to the perception of pitch in this study. That's the pilot finding. Thus, it could be
possible that children with reading disorder can be trained for musical perception to provide
their phonological awareness abilities. In addition, this study found some positive
associations between phonological awareness and music perceiving abilities, in which there
was a more fundamental auditory information processing deficit existed in them, such as
timing processing difficulties. Children with dyslexia who have phonological awareness
deficits may have fundamental auditory processing deficiencies.

Keywords: phonological awareness, pitch, rapid naming, rhythm, reading ability, tone
awareness
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