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Correlation analysis of detection of event related potential
and evaluation of cognitive function*

Yong Liu, Xiang-hong Zhan, Jun-lin Hou, Guo-li Yan, Pan-pan Wu,
Qian-ming Sun, Xu-tao Guan, Ying Ding
(School of Basic Medicine, Henan University of Chinese Medicine,
Zhengzhou, Henan 450046, China)

Abstract: Objective To investigate the correlation between the event related potentials (ERPs) and
evaluation of Montreal Cognitive Assessment (MoCA). Methods The cognitive function of aged people was
evaluated by MoCA. Then ERPs data revelant to audio oddball paradigm in participants were recorded and
analyzed. The regression analysis was applied to investigate the relationships of the MoCA score with latency
and amplitudes of ERPs components. Results The MMN and P3a components of ERPs were recorded in all
the participants. No correlation was found between MMN and the score of MoCA (P> 0.05). There was a
negative correlation between P3a latency and MoCA (P = 0.000). A negative correlation between P3a amplitude
and MoCA was found (P = 0.009). Conclusions The P3a component of ERPs can be used as an objective
index to examine the cognitive function of aged people.

Keywords: cognitive function; Montreal Cognitive Assessment; event related potential; correlation analysis

g g e RN — FRREE RIS, A, 25 MG IR 2 g iR, AR
RIGE S S FITIRE B R R et THARETEIR bRk, BIVAT 1 5% b 428 B2 A 60 2 g B
RI— e L LRI = RN RERR DS AN REIE - (mild cognitive impairment, MCI) #: 28 i ¢ , Fr 4 1]
SEHEERE . NRAPNTIIIREREE IR AL PRI iR S5 A R MR AR sl 2 D) R
AMEAEAL, AR TN D RERE G AR WS A I g e MIAETRA, SRR AE N HIIRER i R,

Wik H 19 : 2016-08-11
# FEGIH - [ AR 4 (No: 811731485 No: 81473556 ) ; {1 i 45 4 )T R A L AURHIF I H (No - 15A310018 ) 5 ] 1 45 KM T 35 i o
Yot H (No: 20150306 )

[E{EVEH] Fm4L, E-mail :2xh371@163.com; Tel : 0371-65962406
. 54 -



mailto:zxh371@163.com

17

XK, G5 - FFAR O LA AN S RIS REPEOT RO AR S A

X MCI ISR A 7 S s T F A E 2 A S 0

P2 U A i RGN — B2 W D) ae i i
(1 F2 258, BARIE o i RV RE S T 2 i A MCI
FIR BB, (HZ 7 B i il A RE R Bk 55
150, 2 % B W R A2 A E 22 Win e ot
ABAAGIPT 3R S PP oy bR, FECEPRN 4 &K
FRIEA—  MELIAS A RS 18 o I AR M AR R
W et mE L 9E % (functional magnetic resonance
imaging, fMRI) . 54 4H 5 HL. {37 (event-related poten-
tials, ERPs) 5% AT S TC A S5 AT X 44K i 1 A 235 4
1) 2 U AR FN D RE e AL, S N ZEBIFFE A A D) fig S L
PRI AL ZE A H R T B 45 31 6 L R,
N A SAG 2 E AR B PN N AITIRE, ik
1o B R AR N B 2 WAt T S il B
febn , HAEZE L,

AP g rh 2 AE NNFI T fiE ERPs P 5
DIPTSR, DAUNFREIA R D ae i 47 i 45
B, 2 MCI R 2 W7 FLA T AN 484 2 O 4
b ISR LR -

1 #ZMEFRE
1.1 WHRITH

WEFERT Gk AT R s 2 B 26— B I B e (ARG
BHAKE A DL, PUSE W52 B 08 Tl 2 S0 2R, T BT
B M DB

TENSESS: IR BT RO — g
PR LD T R A3 — G 0L, WAL FE AR
I SCAEARBE B 5 45 o R SRR R N HIPEAS 2 3%
(montreal cognitive assessment, MoCA )JIWrAfF5E A
AN DI RE, RO R MoCA ARk A F
JEEAT , PR i A s ] 5 A T 45 8 T I B fig it
FFITT

PRATT X IR A A T BFST A R A T
Frim il ek, RS — 1R A& R AR eI B
it AF5E L) FHIECONATER , MR RS S
K BATRIE R SRR, U5 B 8 A Xt 42 1 45 18 [
B, IR R R B o — B R Be e ot
e, IS5 RS 25 T 4 — o 1 2838 SR T M
12 U#5EE

K H E-prime 2.0(3E[E PST 28 &) ) fl 2 P &
27 5L PRIVT 5 0354, NeuroScan 2 4% : il 5 NuAmps 40
FHCRAR, Scan 4.5 REHTRGE (WKFE Com-
pumedics A /] ), iC s F A BT HL A5 5

1.3 RKEHE
ERPs SZH%H =il oddball 7=, £4% 1000 Hz
PR 1 120 4~ CEJY 80% ) .1 050 Hz fhi 2 il
140 1~ (109% ) FHT S 4l 140 1~ (10% , £ F5 S Y |
By S A 28 i R, T SE R R A <5 1),
P 60 dB(/IMEEARIT J7 4% ), I 1P 1 000 ms. il
W PABENLHES ], PR 5 e S B 2L 20 AHnifE
SRR, SR i E A o SR 35 ) Bt AL 2 0l 2 SR S5 3 5
S, DR UEAE B0 et 2 i i K S T == /0
2R A A B, e ORI A PR 22 I [R] 100 ms.
S R EOR B ALE B A o AT e T R
B L Atk 15 2 e A0 -5 4 22 B2 S 0 2 i R S G =
AT

K NuAmps 40 5 24500 -, gtvek It
T IR Ag/AQCH FABIE o LA IS5 Fal )
A2k 10 ~ 20 4 R AL R GE , [ e ST IR FE
T EHRAL Sk BT <5k Q0 s5%7E DC 200 Hz, Kk
#1000 Hz, FH Scan 4.5 #c4- i B e kA 1 Bk
G3HT o FHOCT BRI F o W34 2 0% i i 5 o B, 43
BRIy - HIVCAT 100 ms 2 305 600 ms.  H i
100 ms V-3 ] IR A IE . FEZRA IE 5 i e
1 (£100) wv H MR AE S Nk A S5k . XF
R AT 43 2 B in , 45 B A5 v R O 25 0
FUHE SR 3 2% ERPs %diE . X453 21 ERPs 47
30 Hz(24 dB/oct ) JoAH AL (KM BT U8 I
1.4 SitFEFE

HRAE SCHR AR , AT P = (AR G RS 2B ol
AREEE A, FH T S 44 B ERPs B ik 25 A v il 84
) ERPs A% 4>, 75 21 2 UC Fit f71 3% (mismatch negative,
MMN) FE1 5 P300( LA T &k P3a) 74811431,
L3 RS 150 ~ 250 ms B[] 7 R Bk Ik e
KGR B] S MMIN i {8 R v £R 8 . 250 ~ 500 ms
i ) B PN e R L 0 W %t BT[] Ry P3a () LN
WK, BT R SPSS 22.0 G Akt iHE Y
BELAIE £ bRiE2E (X + 5) 7R, 20 #EF T MMN f i
R AR AR 2 P3a I VAR -5 MoCA 15431
Pearson #4041, P<0.05 Sh 2= A Giit2 5 .

2 R

— R 1ER
LI TR AN R 68 . o, Bk 25 ], £
P 43 ] AR5 (52.66 + 6.02 % ) ; KELL 11 4], 47
35 i, /N O 22 il

2.1

. B5 .



T E A A

521 %

2.2 ERPst&il|ZE R
& B S AEWT i ERPs 1925 St 2k (UL
BT U35 & MMN R P3a B3 .
2.3 MoCA 84y 5 ERPs &@ 4 B9t X 447
MMN 7k 315 MoCA JeAH XM (r=0.097, P =

600.0 ms

0.432),MMN 155 MoCA JeAH Xtk (r=-0.121, P =
0.325),P3a (k15 MoCA A (r=-0.427, P=
0.000),P3a J¥ -5 MoCA R AHX:(r=-0.314,P =
0.009).

o
uv-100.0 Q.
2.5

5.6

CPZ

258

et
uv-1000 Q.0 100.0 200.0\300.0 400.0 500.0 600.0MS

25

5.6

FfE  AT5E ERPs 21

u\/-1l[IJVU.0 q.o o 260.0 I 4(|]0.0 ! 6[%0.0 ms
25
56
3 it
ICIZIIRE P REIA T 4F (40 ~ 50 %), 315 HoAth

INAITNREZ AL R BUAH BB e, (HINHIThRER) T
PEREAE AR R A EN 58 4 AN TR) , Bl AR I8 A3, A
INHIBE )2 BRI 218 1 T B (R S 24
(AN RE 102 PR Bk B 2ok P i Bk 4 B A 0 1y
A P fie o 8 g S o i DA RN DI RE T e e
N X S B e TR Ay i 3 — [ A ) S B 22—
APPSR A TAERER 2 |, e aad A
BER R A DG HL A B AR SR T BE I T B
AR A DL IINERT MCI R R 10 T,
BT R K AR B LR

AHIFFE R FH =RV oddball FE38, LI EEA
SR TS B BT 3 S R ) o 55 R e T B BBk
FRE AN T, R BB F AT iz 8 A
2 FARGHE A4 : MMN F P3a, MMN Sz Bt {5 8 1 [
BN T AIIHEX 4302, P3a U 52 B 138 S )38 s B
(R T8 T3 1) B, SRR AT E R A R B =
Gopp 220 B AR ) S 29 MoCA #5435 ERPs A%
A3 BYAH 0T BR , MMN 43 19 3 I 5 15 AR 5
MoCA 15435 T P3a VAR Fil P3a i i 5 MoCA
135r B IC, P3a IR ARI ALK IR AR, T MoCA
4TI . FERRI ZE09 fifF o $) 38 , BAE ) P E 55

NEERC A HFFE B, MMN F1 P3a 758K AT LLFH A%
MR A D) BE , A2 B A R R e R R Y 52
M, JSEARAFINAITE I HE bR . 285 X ERPs 25541
MoCA ()43 th iR il LU A ERPs Y P3a Jili
e S i S AA RN T g L VR MCLIA N D fig ks
E RISVt T

ARSI Z AT T ARRBEFRAET TSR
BER IR, A AT — 2 R B, 3O e R
A ABFAEIS % MoCA 13434315 Mg 241 . 7
JE SEFFE R B D BRI S, A
FI 41 & A4

& £ X #:

[1] KONAR A, SINGH P, THAKUR M K. Age-associated cognitive
decline: Insights into mMolecular switches and recovery avenues[J].
Aging Dis, 2016, 7(2): 121-129.

[2] APOSTOLO J, HOLLAND C, O'CONNELL M D, et al. Mild
cognitive decline. A position statement of the cognitive decline
group of the European innovation partnership for active and
healthy ageing (EIPAHA)[J]. Maturitas, 2016, 83: 83-93.

[3] TSI, HIEAN, SR, 45, B B IR SR B AR I I R A Y
IR FE ). R AREAE R 475, 2004, 23(2): 87-89.

[4] BLENNOW K, DE LEON M J, ZETTERBERG H. Alzheimer's
disease[J]. Lancet, 2006, 368(9533): 387-403.

[5] TSAI JC, CHEN CW, CHU H, et al. Comparing the sensitivity,



17

XK, G - FFAR SR B AN S DI RE PO AR S 20 A

[7

8

[9

[6

—_

—

—_

—

specificity, and predictive values of the montreal cognitive as-
sessment and mini-mental state examination when screening peo-
ple for mild cognitive impairment and dementia in Chinese pop-
ulation[J]. Arch Psychiatr Nurs, 2016, 30(4): 486-491.
FARRAS-PERMANYER L, GUARDIA-OLMOS J, PER(O-CE-
BOLLERO M, et al. Mild cognitive impairment and fMRI studies
of brain functional connectivity: the state of the art[J]. Front
Psychol, 2015, 4(6): 1095.

HOWE A S. Meta-analysis of the endogenous N200 latency
event-related potential subcomponent in patients with Alzheimer's
disease and mild cognitive
2014, 125(6): 1145-1151.
WETZEL N, SCHROGER E. On the development of auditory
distraction: A review[J]. Psych J, 2014, 3(1): 72-91.
SALTHOUSE T A. Influence of age on practice effects in longi-

impairment [J]. Clin Neurophysiol,

tudinal neurocognitive change [J]. Neuropsychology, 2010, 24 (5):
563-572.

57

(10]

(11]

(12]

(13]

(14]

(15]

SWERDLOW R H. Brain aging, Alzheimer's disease, mitochon-
dria[J]. Biochim Biophys Acta, 2011, 1812(12): 1630-1639.
HAYDEN K M, REED B R, MANLY JJ, et al. Cognitive de-
cline in the elderly: an analysis of population heterogeneity[J].
Age Ageing, 2011, 40(6): 684-689.

FISHMAN Y I. The mechanisms and meaning of the mismatch
negativity[J]. Brain Topogr, 2014, 27(4): 500-526.

POLICH J. Updating P300: an integrative theory of P3a and
P3b[J]. Clin Neurophysiol, 2007, 118(10): 2128-2148.
FRIEDMAN D, CYCOWICZ Y M, GAETA H. The novelty P3:
an event-related brain potential (ERP) sign of the brain's eval-
uation of novelty[J]. Neurosci Biobehav Rev, 2001, 25(4): 355-
373.

FERRI R, ELIA M, AGARWAL N, et al. The mismatch nega-
tivity and the P3a components of the auditory event-related po-
tentials in autistic low-functioning subjects[J]. Clin Neurophysiol,
2003, 114(9): 1671-1680.

(R} 4ifd)



