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Objective: The purpose of this study is to develop new method for detecting feigned
memory impairment using theta oscillation of electroencephalogram (EEG).

Background: It is estimated that many people claim feigned memory impairment
after an accident for financial gain. Although recognition memory tests was used to
detect feigned memory impairment, it has been shown that examinees can easily
manipulate the test results. There are new studies to suggest new methods using
event-related potential (ERP) to detect feigned memory impairment. However, the
discrimination accuracy of these methods was not sufficient.

Method: Thirty participants took a recognition memory test during both malingering
and amnesia model condition while their EEGs were recoding. EEGs were recorded
from F3, Fz, F4, Cz, P3, Pz and P4 sites. Event-related potential (ERP) old/new effects
were calculated from the difference between ERPs for old and new words. Theta
wave was extracted from EEG using 4~8Hz band-pass filter, and event-related (ER)
theta old/new effects were calculated from theta wave.

Results: The big difference between two conditions was observed in ERP old/new
effects and ER theta old/new effects measured at Cz and P3 site. The correlation
between ERP old/new effect and ER theta old/new effect was as low as .22. The
detection accuracy of feigned memory impairment was 74.4% when using only ERP
old/new effect, and was 72.1% when using only ER theta old/new effect. When both
were used, the accuracy increased to 83.7%.

Conclusion: ERP old/new effect and ER theta old/new effect reflect different aspects
of recognition memory. Therefore, using both effects will increase the accuracy of
the detection of feigned memory impairment.

Application: The results of the study will help to develop standardized tests for
detecting feigned memory impairment.

Keywords: Theta oscillation, Event-related potential, Feigned memory impairment,
Recognition memory
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1. Introduction
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1= UCHFeldman et al, 2002). 22 O AF0M AGst AXNYE o7t gle 427t IRE0|CE gLt 2o mEtMe A9l
71 2 2HoZ ANYS St 427t ULL 0|2 42 T o 7Hl= weSAl 2 ot @XS50| BYF0|L X|HF &
= SYOR ROl BMS IBIHL 592 S42 THE0L= AOICH SAS MBI Sle B82S Ue AN dsste A
£ 0 = AlH(malingering)O|2t $HCh

HAAFS S HYSO[LL X[AS0| 2AE 40| 1l
Rogers et al, 2011; Young, 2015). &4 XIS
SASHK(Tayler et al, 2003). O[O [H2tA {92
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t2 QUCHMittenberg et al, 2002;
l= MEEE 7|99 XN3tE F2
O 7H&&[0f 2t} CHEE2
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XA Q1 H AKBinder,
= =2l 7“:._*3FE|' 0| 7|c—’|‘7|:1)\f':% 202 He= 75[? OF /M HHZE 7|
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OCL 7|AZAAOM T B2 QS 81X Lt QMO 2R 3iQ7|YeMS EX|SE 50| 2H LA HSoliman and Berry,
2011). O|2{st 2XES 22t5t7| I5t0] L|mto| AR Q| (event-related potential: ERP)S 0| 8310] &{9|7|d& A EXS ALE
O] RACHElwanger et al, 1996; Tardif et al, 2002; Vagnini et al, 2008).
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2. Method
2.1 Participants
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2.5 Data analysis
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Table 1. ERP old/new effects (uV)

Site Mal t Amn t Mal-Amn t
F3 0.44 (0.69) 2483 0.10 (0.56) 0.813 034 1.794
Fz 0.72 (1.20) 2.704° 0.00 (0.57) 0.017 0.72 2.580"
F4 0.70 (1.07) 2936 0.04 (0.79) 0.221 0.66 2.338
Cz 111 (1.12) 4.400™ 0.16 (0.65) 1.149 0.95 3437
P3 1.20 (0.83) 6.464™ 0.38 (0.58) 3157 0.81 3.778™
Pz 1.35 (1.37) 4419™ 0.58 (0.79) 3.540" 0.76 2295
P4 1.01 (1.16) 3.907™ 0.50 (0.60) 3.933™ 0.52 1.865

Note. Mal=malingering condition; Amn=Amnesia model condition. Standard deviations are in parentheses.
*p<05, **p<.01, **p<.001

3.3 ER Theta old/new effects

Figure 20fl ER Theta?t FIA|Z|0f QUC &7 24 29| 200~700ms TZHOIM old THO{O CHEE FQI7F new THO{Of Cifsh T Q|ECt
=2 LIEfLHE HBHH, T dmd ZH0M e SR w2t £ T S 7o 2 X0|7H S new SO0 CHeE T LT o
ofof CHet MUECHH =2 BB ARALE Table 20 ZH AHZZO| ER Theta old/new Z1t7F HAIZ[0] QACH 3{9(7|AL4 EHOAM
= F3, F4, Cz, P3, W PzOJA Z7d3t ER Theta old/new BVt EAHXLZ FOISIACHZ S p<.05). £3| Cz0A St ER Theta old/
new 27t 2 HOE LIEFGICHE=2.945, p<.01). 7|AEMTH ZHOA= T ER Theta old/new EtE SHXOZ FOISHK| AR

CHR2 S p>.05).

T MHEZEA 7tof ER Theta old/new &1t7F CHEX| HBSH 21, PAE M[QISH F3, Fz F4, Cz, P3, U Pz GHOM SHEHCE {25}
A CH2 HOR LEIICHEE p<.05). 58], Cz YA P3 YN S AHEZ 7t ER Theta old/new ZIP7} 71 A RICHZ2
t=3.045, p=.004; t=2.841, p=.007). [2tA] ER Theta old/new &1}, £3| Czo P30|Al Z7d3t ER Theta old/new E1ME 0| 8510] &<
J|oese BXE & Ug Holch
A. Malingering group B. Amnesia model group
F3 Fz F4 , F3 Fz F4
Cz
P3 Pz _ P4

Figure 2. Event-related Theta powers
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Table 2. Event-related Theta old/new effects (z score)

Site Mal t Amn t Mal-Amn t

F3 0.28 (0.45) 2.810° -0.08 (0.41) -0.933 0.36 2.773"
Fz 0.19 (0.48) 1.829 -0.11 (0.36) -1.427 0.30 2362
F4 0.27 (0.51) 2.388" -0.08 (0.35) -1.048 0.35 2.644"
Cz 0.28 (0.42) 2.945" -0.13 (0.45) -1.367 040 3.045"
P3 0.22 (042) 2316 -0.13 (0.38) -1.628 0.35 2.841"
Pz 0.28 (0.55) 2.264" -0.02 (0.34) -0.219 030 2133
P4 0.15 (0.48) 1.358 -0.02 (0.31) -0.250 0.16 1.330

Note. Mal=malingering condition; Amn=Amnesia model condition. Standard deviations are in parentheses.
*p<05, **p<.01, **p<.001

3.4 Correlation between ERP and ER Theta old/new effects

Table 30f ERP old/new 212} ER Theta old/new &1t 7+o| MAH=E K A[SHRALE ERP old/new 212 ER Theta old/new &1t
HEb 28 XO|7F 7HE 2 22 P3 YoM Fet 2T MA|ISHRICE ERP old/new Z1tQt ER Theta old/new &b Zto] HwZX T
A2Hr=.00~.36)2 20|10 ULt Cz2} P3OA Z’ETH ERP old/new &1} 7Ho| A2 =782 HES| EUSH, Cz2F P30|AM FHTH ER
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