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Relationship between Laterality of Auditory Brainstem Response and Speech
Comprehension in Children with Autism Spectrum Disorders: A Preliminary
Retrospective Controlled Study
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Abstract: [Objective] To explore the relationship between laterality of auditory brainstem response and speech com-
prehension in children with autism spectrum disorders preliminarily. [ Method] Review hearing diagnosis data in clinical
audiology center from September 2013 to August 2015. We compare auditory brainstem responses in children with autism
spectrum disorders (ASD group) and with other disorders (control group) , and we further divide children with autism
spectrum disorders into two groups (high ability group and low ability group) in terms of their speech comprehension and
compare their auditory brainstem responses. [Result] The latencies of waves Il and V, and interpeak latencies I to III
and [ to V of the ASD were significantly prolonged than the control group. And the laterality of waves Il and V, and inter-
peak latencies | to Il and I to V present in the ASD group, but not in the control group. Meanwhile, the laterality of
waves Il and V, and interpeak latencies I to Il and I to V present in the high ability group, but not in the low ability
group. [ Conclusion] Laterality was not a common phenomenon in auditory brainstem response , and it may be associated
with the development of speech comprehension in children with autism spectrum disorders.
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Table 1 Group difference in latencies and interpeak intervals

Group Right ear
I 11} \% [-1n m-v I-V
ASD 1.68 £ 0.12 3.99 + 0.16 5.87 £0.21 2.30 £ 0.14 1.88 £ 0.14 4.19 £ 0.20
Control 1.63 £ 0.09 3.77 £ 0.14 5.55+0.17 2.14 £ 0.15 1.78 £ 0.12 391 £0.18
t -1.94 -6.26 -7.20 =5.21 -3.52 -6.30
P 0.06 0.00 0.00 0.00 0.01 0.00
Left ear
Group I i v -1 M-V -V
ASD 1.70 £ 0.13 4.05 +£0.18 5.92 + 0.23 2.35+0.16 1.87 £ 0.13 422 +0.22
Control 1.65 = 0.09 3.81 £0.16 5.57 £ 0.20 2.16 £ 0.17 1.77 £ 0.13 3.92 + 0.21
3 -1.60 -6.13 -7.01 -5.38 -3.65 -6.26
P 0.11 0.00 0.00 0.00 0.00 0.00
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Table 2 Laterality in ASD group and control group

Control group

Side

I I \ - m-v -V
Right 1.63 3.77 5.55 2.14 1.78 391
Left 1.65 3.80 5.57 2.16 1.77 3.92
i -1.69 -1.48 -0.92 -0.74 0.40 -0.27
P 0.10 0.15 0.37 0.47 0.69 0.79
ASD group
I I \ [-1n m-v -V
Right 1.68 3.99 5.87 2.30 1.88 4.19
Left 1.70 4.05 5.92 2.35 1.87 4.22
t -1.551 -4.92 -3.15 -3.79 1.04 -2.42
P 0.13 0.00 0.00 0.00 0.30 0.02
®3 AEZEENDANBMRSE
Table 3 Laterality in high ability group and low ability group
) Low ability group
Side
I I \i I - m-v -V
Right 1.68 3.99 5.89 2.30 1.91 4.21
Left 1.68 4.02 5.88 2.34 1.86 4.20
t 0.03 -1.66 0.45 -1.40 1.59 0.31
P 0.98 0.11 0.66 0.17 0.12 0.76
High ability group
I ] \% [-11 m-v I-v
Right 1.67 4.00 5.87 2.33 1.87 4.20
Left 1.67 4.06 5.93 2.39 1.87 4.26
t -0.44 -3.46 -2.51 -2.62 0.22 -2.22
P 0.67 0.00 0.02 0.02 0.83 0.04

T N R G P SRS T AR Z S
THFo BRAEWEIE N, MR O 0 A 35 % R R 7
JEIL 12 B E TP T, ZE M 2 BR S K
ZROE HAMRTE S I TR S5k ™ fE E AT
FONTAE S50, 2245 T [l a1 nl 2k f 2
WS Y o TTAE SN W R 2R R G, A IR 0
PRI K0 8] 399t 78 8 A= JL Y Click—ABR B 5% H
RIR ASNEIWT E A 8 2R G A AN A
ZRG KRB R A AR, DO F T
AR TR A TS A 35 WA

LN SN O E R o N R A L]
AL, B2 1E 5 AR 1 ABR i 0 35 23 bifi 45
APy O BGHTT IBRTH O% , 5 FRATT R B 5 TR A —
. Sininger 5 B FE $ 7% B Az L i 0 415 B ]

FE 50U F1 PN AN RO — B 2R B8 T 47 IR 45 AS - Ay
A, RIS A7 T 25 5y 32 B0 KO0 A 5
Y PR 2 RGEAE AR RSk 2 A IE A TR
KA B, #2022 0] R 25 S Wik 22 ) 4510
IRe , 45 T AT I V) e o bl 2 A W oe 3
L FRATTIN A X R 2L 00 12 5 P 905 2 I 3% A2 P X it
LRGN R T A T AT 7 S
117 ASD £ i T P iX 4o 28 R S 0 % B B0 a1 45 O
MRS G Ak LA AE . SR, T AT UAE 1Y
s 19 5 4 e = ek EBOLIS AT IR T RE R, B
PEIZ BATY 75 2 I SR 5% 1) SC A 5 30 E o

BE S8 ABR 1% i ) 00 A AE 7E T ASD 41, I
ASD FBULIE T B9 5 18 BRAR BE 1 J2 75 5 HAH 56w 2
T4 B R < B iE S B RE 10 ASD BULIEE



S R, A TR SO i U DA B T IO 1 AR A L U B BE 0 DT A A [l U X B A 431

P R 2, iR o 5 PR AR A 119 ASD B LA 23
U P I B4 A, 4 7 O A0 10 34 5 5 1 2L
[) %7 % AETE SR 46 CHE , ABR B4 68 FH T ASD £ L
R RE T 0 E LA

SEATN T ORI R B, AT K IE
AR R A E T A 28 2R G 1 D 0 I B
A REAE o fE I 2R Bh AN S O B A RE 1)
KIE AT 10~13 4 H 224 LIRS 5 B
Bf. fEULKY BL, B4 LA iR 24 2 HE AR L A
A7 SRS N 2SO B S Y 5 B 3
Bilf 2o T A e 2 o] FRA T AR REE ) K
Ho WA LA A Z 0200, I R
AR Z MR (S i), (HiX S 2T 5
fiph 28 328 R AR BT T B, IR e U 4w
) A4 PR T 28 T R 2 ik 23 AR 41 R FE I RE , A28
% B il BB 1 2T S R s ik, X — i
FERR M BY 48 2R 0 3k 2% il A B {145
28 T0 2 18] 14 38 I X 4 B0 58 5, Al B AT D) R
TOMA R . T, 5 E TR R Y EUR JE B X
Qb 22N R A - BR PR AN JE W5 0 28 R SRR A
AR 35 07 B8 ) i B0 TP AR B R 2ot e
EFRFREE I AR

£ % Sk

[1] AP Association. Diagnostic and statistical manual of
mental disorders, Sth ed (DSM-V) [M]. Washing-
ton, DC: American Psychiatric Association, 2013.

[2] HusV, Pickles A, Cook Jr EH, et al. Using the au-
tism diagnostic interview—revised to increase pheno-
typic homogeneity in genetic studies of autism [J].
Biol Psychiatry, 2007, 61(4): 438-448.

[3] Lindell AK, Hudry K. Atypicalities in cortical struc-
ture, handedness, and functional lateralization for
language in autism spectrum disorders [J]. Neuro-
psychol Rev, 2013, 23(3): 257-270.

[4] Boddaert N, Belin P, Chabane N, et al. Perception
of complex sounds: Abnormal pattern of cortical ac-
tivation in autism [J]. Am J Psychiatry,, 2003, 160
(11): 2057-2060.

[5] Boddaert N, Chabane N, Belin P, et al. Perception
of complex sounds in autism: Abnormal auditory
cortical processing in children [J]. Am J Psychia-
try, 2004, 161(11): 2117-2120.

SR, BT ASD B LAAAE 2200 R I > 3K 119 &
R T, n] BESEAS A1 JE T E 2 R SE A A
AR AR R AT b A2 T IR PR AR ) I R R
ULB, SN B2 R G A M S B FRR A2 1, T R
G b BT 0 B T A PR, A M AR
AR PR AE S, IARBFIE A ASD 5 5 R
PRARE 12 5 A, 5 AR R4 2R Gk T XU AR 3
A Wz AME T BRI 2K, AnAS BF 5 ) ASD ik
SIEHAE S, $E5 ASD BB LTE & T B AT
R o pMEE IR S B A AR & 1 B B

S5 TR BEE I 2 RGN R B B E A
JEIT B A 22 R G I I DLk B T R . FERE
1359 , AN JE T 58 i 22 2R G I IR AR 3 R 5 T
T, LR F MMM EE  MEREE
B, 6 F ASD BL, RS2 0 0O B0k #2515
TR R R, 3 e R LI IR RE ) . SR, AR
fF 5T HUR— A RE ST, 99 A O REAS 145 BR (ASD
BIL84 & IEH XT A 27 44 ), it HLAF S 5 i 5 K]
RE IR AT 5 B m R 2 . ik, ¢
KA BIWEFE R, FRA TR R A 5%, X112 ASD
BLTE S E VIS B9 ABR 28 (b 4110 3%, i —
AR AR 5T 0 & B

[6] Flagg EJ, Cardy JE. Roberts W, et al. Language lat-
eralization development in children with autism: In-
sights from the late field magnetoencephalogram
[J]. Neurosci Lett, 2005, 386(2): 82-87.

[7] Redcay E, Courchesne E. Deviant functional mag-
netic resonance imaging patterns of brain activity to
speech in 2—3—year—old children with autism spec-
trum disorder [J]. Biol Psychiaty, 2008, 64 (7).
589-598.

[8] Kwon S, Kim J, Choe BH, et al. Electrophysiolog-
ic assessment of central auditory processing by audi-
tory brainstem responses in children with autism
spectrum disorders [J]. J Korean Med Sci, 2007,
22(4): 656-659.

[9] Magliaro FC, Scheuer CI, Assumpgio Janior FB,
et al. Study of auditory evoked potentials in autism
[J]. Pro Fono, 2010, 22(1): 31-36.

[10] Roth DA, Muchnik C, Shabtai E, et al. Evidence
for atypical auditory brainstem responses in young

children with suspected autism spectrum disorders

[J]. Dev Med Child Neurol, 2012, 54(2): 23-29.



432

SIS

2 (BE24hi0) 5394

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Killstrand J, Olsson O, Nehlstedt SF', et al. Abnor-
mal auditory for forward masking pattern in the
brainstem response of individuals with asperger syn-
drome [J]. Neuropsychiatr Dis Treat, 2010, 6
(1): 289-296.

Miron O, Ari—Even Roth D, Gabis LV, et al. Pro-
longed auditory brainstem responses in infants with
autism [J]. Autism Res, 2016, 9(6) : 689-695.
Santos M, Marques C, Nobrega Pinto A, et al. Au-
tism spectrum disorders and the amplitude of audito-
ry brainstem response wave I [J]. Autism Res,
2017, 10(7): 1300-1305.

Miron O, Beam AL, Kohane IS. Auditory brain-
stem response in infants and children with autism
spectrum disorder: A meta—analysis of wave V [J ].
Autism Res, 2017, doi: 10.1002/aur.1886.
Eldredge L, Salamy A. Functional auditory develop-
ment in preterm and full term infants [1]. Early
Hum Dev, 1996, 45(3): 215-228.

Sininger YS, Cone— Wesson B, Abdala C. Gender
distinctions and lateral asymmetry in the low—level
auditory brainstem response of the human neonate
[J]. Hear Res, 1998, 126(1-2): 58-66.

Sininger YS, Cone— Wesson B. Lateral asymmetry
in the ABR of neonates: Evidence and mechanisms
[J]. Hear Res, 2006, 212(1-2) : 203-211.
TR, PNEEL, B E3e. PEP & R 1Y & M HE
TEHE BT R [J]. hERKEFE , 2013,
11(7): 28-34.

Yu SM, Sun DK, Yang XL. A review of the devel-
opments of psycho—educational profile and its revi-
sion and application in China [J]. Chin J Spec
Edu, 2013, 11(7): 28-34.

McCartney G, Hopper P. Development of lateral-

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

ized behaviour in the human fetus from 12 to 27
weeks’ gestation [J]. Dev Med Child Neurol,
1999, 41(2): 83-86.
Pujol J, Deus J, Losilla JM, et al. Cerebral lateral-
ization of language in normal left—handed people
studied by functional MRI [1l. Neurology, 1999,
52(5): 1038-1043.
Pulvermiiller F, Kiff J, Shtyrov Y. Can language—
action links explain language laterality? An ERP
study of perceptual and articulatory learning of nov-
el pseudo words [J]. Cortex, 2012, 48(7): 871-
881.
Eldredge L., Salamy A. Functional auditory develop-
ment in preterm and full term infants [1l. Early
Hum Dev, 1996, 45(3): 215-228.
Sininger YS, Cone—Wesson B, Abdala C. Gender
distinctions and lateral asymmetry in auditory brain-
stem response threshold of the human neonate [1].
Hear Res, 1998, 126(1-2): 58-66.
Sininger YS, Cone— Wesson B. Lateral asymmetry
in the ABR of neonates: Evidence and mechanisms
[J]. Hear Res, 2006, 212(1/2): 203-211.
Feldman RS. Development across the life span
[M]. 7th ed. Edinburgh Gate, Harlow: Pearson Ed-
ucation Limited, 2013.
Shaffer DR, Kipp K. Developmental psychology :
Childhood and adolescence [M]. 9th ed. Delmont,
CA: Cengage Learning, 2013.
Mimura K, Kimoto T, Okada M. Synapse efficiency
diverges due to synaptic pruning following over-
growth [1]. Phys Rev E Stat Nonlin Soft Matter
Phys, 2003, 68(3 Pt 1): 031910.

(%h#E  xE%)



