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[Abstract] Objective To investigate the characteristics of temporal lobe epilepsy (TLE) executive
function and its correlation with neuropsychological tests. Methods A total of 25 patients with TLE
[including 8 patients with left TLE (LTLE) and 17 patients with right TLE (RTLE)] and 15 healthy controls
with matched sex, age and education level admitted to Tianjin Medical University General Hospital and
China Resources & WISCO General Hospital from June 2017 to December 2018 were enrolled.
Neuropsychological tests [including Mini - Mental State Examination (MMSE), Hamilton Anxiety Rating
Scale (HAMA), Beck Depression Inventory (BDI)] and executive function tests [including digital working
memory, verbal working memory, Stroop Color-Word Test (SCWT), Trail Making Test-A and B (TMT-A and
TMT - B), and Verbal Fluency Test (VFT)] were performed. Pearson correlation analysis and partial
correlation analysis were used to explore the correlation between executive function and various factors, and
multiple linear stepwise regression analysis was used to verify the linear quantitative relationship between
executive function and various factors. Results MMSE score (P = 0.003), digital working memory score
(P =0.000), verbal working memory score (P = 0.000), color response time (P =0.001), word response time
(P =0.001), color word response time (P =0.001), TMT-A time (P =0.010), TMT-B time (P =0.009) and the
number of VFT (P = 0.000) of LTLE group, RTLE group and control group were significantly different.
MMSE score (P =0.013, 0.029), digital working memory score (P = 0.000, 0.000), verbal working memory
score (P =0.000, 0.000) and the number of VFT (P =0.000, 0.000) in LTLE group and RTLE group were
lower than those in control group. Color response time (P =0.047, 0.000), word response time (P =0.002,
0.006) and color word response time (P =0.024, 0.001) were longer than those in control group, but TMT-A
time (P =0.004) and TMT-B time (P =0.002) in RTLE group were longer than those in control group. There
were no significant differences in executive function scores between LTLE group and RTLE group (P > 0.05,
for all). Correlation analysis showed that digital working memory score, color response time, vocabulary
response time and attention transfer time were positively correlated with MMSE score, HAMA score, BDI
score, age, education level, seizure frequency, type of antiepileptic drugs (P < 0.05 or P <0.01). TMT-A
time and TMT - B time were positively correlated with MMSE score, HAMA score, age, education level,
seizure frequency, type of anti-epileptic drugs (P < 0.05 or P < 0.01). There was a positive correlation
between color word response time and word fluency with HAMA score, age and education level (P <0.05 or
P <0.01). Multiple linear stepwise regression analysis showed that there was a linear regression relationship
between digital working memory score and seizure frequency (standardized partial regression coefficient =
0.998, P =0.001) and type of antiepileptic drugs (standardized partial regression coefficient = - 1.634, P =
0.006). There was a linear regression relationship between verbal working memory score and HAMA score
(standardized partial regression coefficient = - 0.089, P = 0.035), a linear regression relationship between
color response time and education level (standardized partial regression coefficient = - 0.097, P = 0.002), a
linear regression relationship between vocabulary response time (standardized partial regression coefficient =
-0.121, P =0.004), color word response time (standardized partial regression coefficient =-0.243, P =0.002),
TMT-A time (standardized partial regression coefficient = - 5.984, P = 0.002), TMT-B time (standardized
partial regression coefficient = - 17.376, P = 0.000), attention transfer time (standardized partial regression
coefficient = - 12.413, P = 0.000) and MMSE score had linear regression relationship. Vocabulary fluency
and age (standardized partial regression coefficient = 0.327, P = 0.032), education level (standardized partial
regression coefficient = 1.976, P = 0.001), HAMA score (standardized partial regression coefficient = - 0.431,
P = 0.008) had a linear regression relationship. Conclusions Executive function (working memory,
inhibitory control and cognitive flexibility) was impaired in patients with TLE, but there was no significant
difference in executive function between RTLE and LTLE. The older the age and the lower the education
level, the more severe the overall cognitive dysfunction, the more significant decline in executive function.

[Key words] Epilepsy, temporal lobe; Cognition disorders; Neuropsychological tests
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Table 1. Comparison of general data between 3 groups
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Table 2. Comparison of neuropsychological tests and executive function between 3 groups (x +s)
HIESeE| YR (n=15) LTLE#41(n=8) RTLE# (n=17) FAE PiE
MMSE (3:43) 29.87+ 0.52 2771+ 1.60 28.14+ 1.86 6.923 0.003
HAMA(3F43) 8.13+ 3.18 1271+ 6.78 9.04+ 7.85 2.744 0.078
BDI(PFE4Y) 473+ 0.96 6.43+ 2.15 6.13+ 5.72 2.156 0.130
TAEIRC (FE4)
B TAEIEHZ 11.33+ 1.59 8.22+ 1.48 8.07+ 2.76 22.981 0.000
W LIEIE 593+ 2.74 1.67+ 0.87 257+ 1.91 16.807 0.000
SCWT(s)
€5, S N I [ 0.56+ 0.21 0.87+ 0.31 0.86+ 0.33 8.448 0.001
A 5 N B[] 0.44+ 0.07 0.68+ 0.18 0.67+ 0.47 5.395 0.009
e 1) J52 3 Hsf [ 0.96+ 0.25 1.53+ 051 1.34+ 0.70 8.904 0.001
TMT(s)
TMT-A i fii] 31.53+ 7.17 47.67 +19.05 52.79 +22.97 5.292 0.010
TMT-B 8] 50.93 +12.38 85.33 +40.05 94.71 +54.48 5.347 0.009
TR 1 B (] 19.40+ 7.63 37.67 +32.98 41.93 +35.41 3.180 0.053
VFT(4) 2727+ 3.33 1522+ 6.40 1593+ 5.72 41.969 0.000

LTLE, left temporal lobe epilepsy, /& ) ¥ M- 9% i ; RTLE, right temporal lobe epilepsy, A7 ) 5 i ; MMSE, Mini - Mental State
Examination, fi] 2 2 GE AR A6 A it 2 ; HAMA , Hamilton Anxiety Rating Scale, {X 2R AR JE i 5 BDI, Beck Depression Inventory, Beck
AR L ;SCWT, Stroop Color-Word Test, Stroop 4, 38 ) 56 ; TMT, Trail Making Test, LM B s VET, Verbal Fluency Test, 1) 18 Wi W 1k )
Ly

R3 IHRUE MG B DI 9 AN HRAT T RE A T L AR+

Table 3. Pairwise comparison of neuropsychological tests and executive function between 3 groups*

2L IR P L MMSE  $F TAEILI.  HIR LA  BIORNE R DR @R TMT-ARFE TMT-BEF[E VET
XFIRAL : LTLE 4 0.013 0.000 0.000 0.047 0.002 0.024 0.060 0.086 0.000
XTHR4L : RTLE 41 0.029 0.000 0.000 0.000 0.006 0.001 0.004 0.002 0.000
LTLE# : RTLEZ  0.102 0.823 0.079 0.568 0.098 0.145 0.102 0.234 0.205

#*P value, P{H ., LTLE,left temporal lobe epilepsy, 3 i R s RTLE, right temporal lobe epilepsy, A 35 - i s MMSE , Mini-Mental
State Examination, ] 5 & fig R 2546 % & 3% ; TMT, Trail Making Test, 1% £k M 58 ; VFT, Verbal Fluency Test, i) 15 i 1 4 1 45
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Table 4.

Pearson correlation analysis between executive function and various factors in TLE patients
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MMSE, Mini-Mental State Examination, fij 5 2 fig IR 25 K A 42 % ; HAMA , Hamilton Anxiety Rating Scale, 2R £ 8 i 3% BDI, Beck
Depression Inventory, Beck fIfili i ¢ ; TMT, Trail Making Test, i& &l 5 ; VFT, Verbal Fluency Test, i) 15 Jii P % . The same for Table 5

Table 5.

Partial correlation analysis between executive function and various factors in TLE patients
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Table 6. Multiple linear stepwise regression analysis of
factors related to executive function

s Sy IR S R
By TAE UM R AERR 1233 0.146 3.868 0.001 0.998
el PRI iR -1.745  0.168 -3.085 0.006  -1.634
HHOm 8.630 1.178 7.326 0.000
BRI HAMAI S -0.063 0.076 -2.257 0.035  -0.089
s i 25326 6.736 -3.760 0.001
BERE  ZHERE -0.074 0.046 -3.499 0.002  -0.097
i A 1339 0.133 10.035 0.000
LR MMSE VP4 -0.111 0.050 -3.258 0.004  -0.121
o W HOn 2.840 0.893 3.180 0.005
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HAMA T4 -0.242 0.041 -2.935 0.008  -0.431
HHO 15.011 13.638 1.101 0.279
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