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Event-related potential study on the effect of young smokers on false response

CUI Yongting, DONG Fang, CHENG Yongxin, TIAN Shiyu, LI Xiaojian, YU Dahua

College of Information Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China

Abstract: Objective To investigate whether the adolescent smokers' ability of cognitive controlis normal through the
combination of event-related potential (ERP) technology and Eriksen Flanker task. Methods The samples included 19
smokers (n=19), and 19 healthy non-smokers (n=19) well matched the former in age, gender and education years. The
error-related component, error positivity (Pe) and behavioral task performance of the two groups were compared. Results
Compared with the healthy non-smokers, the number of errors inthe smoking group increased significantly (F=5.133,
P=0.030). At the same time, the Pe amplitude of adolescent smokers was significantly reduced (P<0.001). Conclusion

Adolescent smokers have defects in error processing, and their reduction of error processing ability may be related to

smoking.
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P12 W 5 gt it F W) % 5 B (The Diagnostic and
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Tab.1 Demographic data of adolescent subjects (Mean+SD)

I RBE A EARAL (n=19) WAL (n=19) (fH  PfH
A% 20.58+1.17 20.89+1.20 -0.822  0.416
THURWE A % 15.63+2.60
W4T R/ AT 4.60+2.22
JE Tt T O s £ 5.42+1.17
{4 (pack-year) 3.60+2.88
H MR % (CPD) 15.00+4.80
— LB /ppm 1.74+0.80 7.58£1.87  -12.533  0.000
ZHEFIRAE 14.37+0.83 14.1140.57 1.140  0.262

1.2 #ERE

JIT A ik 5 AR 1 R B T A i FRL S e R AT
o SO TORPRER LR OGN IR SORE
U, A B3 T DAAE — A7 3 1 145 T 4 Ml R AR 4L
P, AR Z AN AT, o] DU B A5 21 5 AR A 52 56 4
P o 526 i A 75 [E] % #5 BrainAmp MR plus (Brain
Products GmbH. Munich. Germany) > ££ Jiii H5, .
i | E-prime2.0 (Psychology Tools, Pittsburgh, PA,
USA) i 52 3 S 34T 55 0F W AT e it o R

S 55 I S5 A G I R e AT I AR ES 0 L B R
ARBEAR I GETt . AL REE Flanker {155 T H /4E
W2 IR e AR A O IR 5 P i L 30 580 284 A 1 A 08
RN, RAET P E RS 5 H X0 GE k0 5K
M sh It R R 1.
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P80 R FAF Y, — B AL A — B th 3 IR B
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1 Flanker {£ 551312/ £ ORI 4 FRR IR0 75 28
Fig.1 Four different strings that will flash during the Flanker task
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Recorder £ 1 64 5 3 1 M FH A W 4E i e %k
$& . 8 i Brain Vision Analyzer 2 (Brain Products
GmbH) A7 il FL BCH e Ab 2, ELARGE R AN R < i S
SRR P AN, 15 R FE R (Sample rate) 1 000 Hz;
JE A HL A 5 B BT iR B S % i (Reference) : TP,
TP10; JEJ% (Filter) : 0.15~30.00 Hz; 2tk (Raw Data
Inspection) , T #E1: H 3 KB, hilh B4 5 T 20% 1Y
Z: 55 5% ML 85 7 B (ICA) , DEBR AR Hy LA
T HL AN D EE 5 A 520 5 53 BE (segmentation ) « Jill 3
FF 46 11 200 ms 2 ] 3 J5 800 ms; I £ 1F « Hll T
200 ms. Anic ERP 873 JF 5 AR |, Pe s fi iR A A=
J&i 19 200~400 ms #Y IE % o A WF5E R H Fz, Cz. Pz
FLAR o
1.4 St

AT R H SPSS 20.0 4144 %) ERP Fl14T 1y 2 %L
AT 0T Bt or B 5 248 F 2 R ANOVAS
(AT g R FAEJE — LUAE , L0355 25 FZd -1
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L4, 2H (R 00 2 AR AR ) VR S 2R ] PR 3R, — Sk
Congruency ( — Fik 5 f1 A — 8l 56 ) | 1E 8 1%
Correctness ( 1E fiff i 45 F1 #8502 X 55 ) L e by 28 A

response type ( 2 W 1F i A1 52 W 5815 ) | BB A region
(Fz.Cz. POVERHNH R . 17 WA ERPEREH] 2x2
ANOVA : GroupxCongruency, 17 & & Jz [ i [a]
H P 4~ 2x2 ANOVA: GroupxCorrectness, Groupx
Congruency. 45 i 1E I Pe fifi /il 2x2x3 ANOVA:
Groupxresponse typexregion 73T, fifi H Bonferroni £
H WM IE . Pearson M 5C 3 #r Iy i R SE 1 ERP
B 547 Ny 2 BE 2 18] Rk A AR R 2 ) R A G
PEo TH SR B B A o 25 310K R FIREAS 1 i
%o P<0.05 0225 A Gt 3

2.1 ITAZHE

7 2 JE7E Flanker {1 55 H W 41 (0 55 1 5. 2022 )
F 0N B2 B [ F(1, 36)=5.133, P=0.030] , I %A
R RECE I B (B 2) . ZEAIZEER, 0
LR Y —Bobk , RS —Bal A T, 7EAA — 3
RGP SAAEE Z R F(1, 36)=59.073, P<0.001].
GroupxCongruency fF-7E38 HA #aF F(1, 36)=3.670,
P=0.063]. %3 J& Flanker {T- 55 7 1% 41 52 7 Bisf ] (1) 25
B 76 B R] b, 21 22 [] 9 32 8500 H AN A7 78 BH
)2 5[ F(1,36)=1.433, P=0.239] . W55 H i3 i) —
FHIELF(1, 36)=114.917, P<0.001 | , & H7EA—FER 56
WA PR T Z AT TE] . E BN A | SR 2 B Y
F RN [F(1, 36)=137.399, P<0.001], 3¢ B 7F 1F i )2
I B 25 A6 B T 22 Y [A]

%<2 Flanker ESHERE (X + 5)
Tab.2 Number of errors for the Flanker task (Mean+SD)

AR AR W AR 2

25 t{H P
(n=19) (n=19)

—HOA TR AL 6.95+7.34  13.95+12.57 -2.096  0.043

AR EL  13.6849.94  25.16+19.31 -2.303  0.027

2.2 Pe il 1IE

XF T Pe 47, TELH Z [ ANFAAE W i 9 SE 2500
(B2, B B A F2380% A E region F(2, 72)=16.577, P<0.001]
response type[ F(1, 36)=35.990, P<0.001 ] 4 W55 .
FEE Y, W 522 B AR H] Groupxresponse type UL
ZZF[ F(1, 36)=15.569, P<0.001 ], KW SR M EAH L,
WA 2 1 B U P ) Pe A I AORR A . DILIE] 3.
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Fig.2 The number of errors and the concentration of CO in smokers were significantly higher than
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that in healthy nonsmokers (*P<0.05, ***P<0.001)

%% 3 Flanker (SR R ATE (ms, X + s)
Tab.3 Response time of Flanker task (ms, Mean+SD)

eSSl AL (n=19) WAL (n=19) tfH P{H
— B I [ 427.55+31.44  409.55+46.23 1.403 0.169
AN—FUZ L] 443.54+3338  430.69+46.72  0.976 0.336
NI 43538+32.16  419.67+46.24 1.125 0.223
F R SURE I [ 390.27+33.22  367.44+49.54 1.669 0.104
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EVUR BB N TR R A SIHLE S R A
JRIREAT F BTS2 2 W], SR 38 2 X IR T A 7S
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Fig.3 Mean wave amplitude of Pe of adolescent smokers (blue) and

healthy non—-smokers (red) in Fz, Cz and Pz
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