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[Abstract] Background There are differences in executive function between major depressive episode patients with or
without psychotic symptoms, and childhood trauma may affect the executive function of patients with major depressive episode.
Previous research studies predominantly focused on adult patients with major depressive episode, with a lack of studies specifically
focusing on adolescent patients with major depressive episode. Objective To investigate the differences in executive function among

adolescent patients with major depressive episode, with or without psychotic symptoms and childhood trauma. Methods A total of
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112 hospitalized adolescent patients with major depressive episode who met the criteria of the International Classification of Diseases,
tenth edition (ICD-10) were included in the study. The participants were recruited from the Department of Child and Adolescent
Psychiatry, Shenzhen Kangning Hospital during the period from August 2020 to November 2021. Additionally, 27 healthy controls
were recruited through public advertisements. The Cambridge Neuropsychological Test Automated Battery (CANTAB) was used to
assess executive function through the administration of the Motor Screening Task (MOT) , Spatial Working Memory (SWM) and Rapid
Visual Information Processing (RVP) modules. Childhood Trauma Questionnaire—Short Form (CTQ-SF) was used to assess the
trauma type. Results Compared with healthy controls, adolescent patients with major depressive episode had a longer mean delay
(Z=-3.407, P=0.001) in the MOT task. In the SWM task, the patients had a higher total number of intergroup error responses
(Z=-3.291, P=0.001), a higher total number of intragroup error responses (Z=-3.461, P=0.001), more total number of double
error responses (Z=-3.218, P=0.001), a higher total error responses (Z=-3.312, P=0.001), higher strategy scores (Z=-2.437,
P=0.015) and longer average delay time (Z=-2.055, P=0.040). In the RVP task, the patients had fewer hits (Z=-3.196,
P=0.001), more misses (Z=-3.179, P=0.001), fewer rejections (Z=-2.772, P=0.006), lower hit probability (7=-3.187,
P=0.001) and lower A’ scores (Z=-3.070, P=0.002). Compared with adolescent patients with major depressive episode without
psychotic symptoms, those with psychotic symptoms had a lower total number of double error responses (Z=-2.566, P=0.010) in
SWM task. Compared with adolescent patients with major depressive episode who did not experience emotional neglect, those who
experienced emotional neglect had longer average delay time (Z=-3. 183, P=0.001) in MOT task, fewer total hits (Z=-2. 445,
P=0.014), more total missed reports (Z=-2.467, P=0.014), lower hit probability (Z=-2. 445, P=0. 014) and lower A’scores
(Z=-2.089, P=0.037) in RVP task. Adolescent patients with major depressive episode who had experienced emotional abuse had
longer average delay time in MOT task than those who had not experienced emotional abuse (Z=-2.552, P=0.011).
Conclusion Adolescent patients with major depressive episode exhibit abnormalities in a majority of executive function domains.
Specifically, those without psychotic symptoms and with childhood trauma demonstrate significantly impaired executive function.
[ Funded by Shenzhen Fund for Guangdong Provincial High—level Clinical Key Specialties (number, SZGS013) , Basic and Applied
Basic Research Fund of Guangdong Province (number, 2019A1515110047) , Shenzhen Science and Technology Planning Project
(number, JCYJ20190809155019338) |
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Table 1 Comparison of MOT, SWM and RVP tasks between adolescent patients with major depressive episode and normal controls
MOT SWM
EA I R (o) Zﬁl‘tﬂ%%?% zﬁm%%%% X)@%‘i% %&i%?iﬁj - SFHIER BT
N AR SR A B FAASY ¥ i (ms)
HREIMAR R AR 716.3 36.5 1.0 0.0 36.5 37.0 1 060. 1
(n=112)  (443.2,1317.6) (0.0,95.0) (0.0,12.0)  (0.0,11.0)  (0.0,97.0)  (19.0,46.0) (646.3,7311.8)
fe X HE 4 618.0 21.0 0.0 0.0 22.0 35.0 979.2
(n=27) (404.5,867.2) (1.0,74.0)  (0.0,2.0)  (0.0,2.0)  (1.0,74.0)  (20.0,46.0) (575.1,1798.9)
Z -3. 407 -3.291 -3.461 -3.218 -3.312 -2.437 -2.055
P 0. 001 0. 001 0. 001 0. 001 0. 001 0.015 0. 040
2 5l A
iR Tt AL R AL FIEELYEY i dip R R A’ SPHFER S (ms)
AR AR 11.0 16.0 2.0 235.0 0.4 0.0 0.8 464.9
(n=112) (3.0,26.0)  (1.0,24.0)  (0.0,250.0) (19.0,268.0) (0.1,1.0) (0.0,0.9) (0.6,1.0) (0.8,980.1)
fat T A4 16.0 11.0 1.0 247.0 0.6 0.0 0.9 456.6
(n=27) (6.0,24.0)  (3.0,21.0)  (0.0,20.0) (221.0,266.0) (0.2,0.9) (0.0,0.1) (0.8,1.0)  (303.2,824.7)
Z -3.196 -3.179 -0.222 -2.772 -3.187 -0. 487 -3.070 -1.219
P 0. 001 0. 001 0. 824 0. 006 0. 001 0. 626 0. 002 0.223

H:MOT, B g HlE 55 s SWM, 25 (0] TARICIZ s RVP, Ps 52 15 S8 Ak 2
R2 HEFEBHFEEERNEENBLZESVEEREMOT.SWM B RVPES L[ R Ardl (&/IME, R AE) ]

Table 2 Comparison of MOT, SWM and RVP tasks between adolescent patients with and without psychotic symptoms

MOT SWM
A & SEIIFEIR B (ms ) ﬁrﬂ%k?% éﬂl"]?ﬁh% XXE%T% ?*ﬁi%?ﬁj Fem S FEIR A (ms )
RSB RSB VR B84
GRIEUETSIEITEIN 748.8 34.0 1.0 0.0 35.0 37.0 1083.3
(n=59) (484.4,1317.3) (0.0,84.0) (0.0,10.0) (0.0,8.0) (0.0,85.0) (19.0,46.0) (646.3,7311.8)
N2 TR ERNIN 693.0 42.0 1.0 1.0 42.0 37.0 1051.1
(n=53) (443.2,1317.6) (0.0,95.0) (0.0,12.0) (0.0,11.0) (0.0,97.0) (25.0,46.0) (667.8,7005.6)
Z -0. 414 -1.003 -1.618 -2.566 -0.994 -0.705 -1.052
P 0. 679 0.316 0. 106 0.010 0.320 0. 481 0.293
H Ry
i R IR RIREAL IE4EA PR RWER A SFHIFER I (ms)
FERG AR PERE IR 11.0 16.0 2.0 234.0 0.4 0.0 0.8 466. 4
(n=59) (3.0,26.0)  (1.0,24.0) (0.0,250.0) (19.0,258.0) (0.1,1.0) (0.0,0.9) (0.6,0.9) (291.3,980.1)
ARG B HERE AR 11.0 16.0 1.0 238.0 0.4 0.0 0.9 457.4
(n=53) (4.0,26.0)  (1.0,23.0) (0.0,60.0) (186.0,268.0) (0.1,1.0) (0.0,0.2) (0.7,1.0) (0.8,927.1)
7 -0.923 -0.943 -1.939 -1.388 -0.926 -1.619 ~1.459 -0.784
P 0. 356 0.345 0. 052 0. 165 0. 355 0. 105 0. 144 0.433
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Table 3 Comparison of MOT, SWM and RVP tasks between major depressive disorder patients with and without emotional neglect

MOT SWM
EAEsY i N EEL A=Y B
TeN IR 631. 1 34.0 1.0 0.0 34.5 36.0 1060. 1
(n=34) (443.2,1188.8) (0.0,95.0) (0.0,12.0)  (0.0,11.0)  (0.0,97.0) (19.0,44.0) (663.7,7005.6)
IR 762.75 4.5 1.0 0.0 43.0 37.0 1067.2
(n=78)  (484.4,1317.6) (0.0,84.0) (0.0,10.0)  (0.0,8.0)  (0.0,85.0) (25.0,46.0) (646.3,7311.9)
Z -3.183 -0. 858 -0. 180 -0.210 -0. 858 -0. 632 -0.057
P 0. 001 0.391 0. 857 0. 834 0.391 0. 527 0.955
a RVP
AL HEE(T 3584 AR SRR E(EELYEY 1 iR HEH A A S FERF (ms)
TCNH IR 2 AN 14.0 13.0 2.0 237.5 0.5 0.0 0.9 477.0
(n=34) (4.0,23.0) (4.0,23.0)  (0.0,57.0) (186.0,265.0) (0.2,0.9)  (0.0,0.2) (0.7,1.0) (0.8,721.9)
IR 2 10.5 16.5 1.5 235.0 0.4 0.0 0.8 449.3
(n=78) (3.0,26.0) (1.0,24.0) (0.0,250.0) (19.0,268.0) (0.1,1.0) (0.0,0.9) (0.6,1.0) (291.3,980. 1)
Z -2. 445 -2.467 -0.381 -1.741 -2.445 -0.702 -2.089 -0.019
P 0.014 0.014 0.704 0. 082 0.014 0. 483 0. 037 0.985

HMOT, 38 i HT45 s SWM, 25 (0] TAEICIZ s RVP, Bes #1758 Ak B

R4 BERHERESNEEMELESESE MOT.SWM R RVPESLILR[ HAH (&/MVE, & XAE)]

Table 4 Comparison of MOT, SWM and RVP tasks between major depressive disorder patients with and without emotional abuse

MOT SWM
a Al TRPER (me) 2ﬂ|‘lﬂ%§%ﬂ< zﬂm%&%ﬂ: XXE%F% ’f%u”e}inv e AR (me)
RS RS EAAsY 3 PE84
A I IE TR 653 34.0 1.0 0.0 35.0 37.0 1039.6
(n=53)  (443.2,1233.2) (0.0,95.0) (0.0,12.0)  (0.0,11.0)  (0.0,97.0) (19.0,46.0) (663.7,7311.8)
A IERIETE 765.5 43.0 L0 0.0 43.0 37.0 1170. 1
(n=59)  (484.4,1317.6) (0.0,84.0) (0.0,10.0)  (0.0,8.0)  (0.0,85.0) (25.0,46.0) (646.3,4985.6)
Z -2.552 -0. 898 -1.495 -0. 567 -0.953 -0. 802 -0.323
P 0.011 0.369 0.135 0. 570 0.341 0.423 0. 746
a4l m
GILANES 4 UEET SRS S QU £ 9EN g S PR AR A’ IEIR I (ms)
TN R e 11.0 16.0 2.0 237.0 0.4 0.0 0.9 466. 5
(n=53) (3.0,25.0)  (2.0,24.0) (0.0,29.0) (202.0,268.0) (0.1,0.9) (0.0,0.12)  (0.7,1.0) (0.8,927.1)
A TR ER 11.0 16.0 2.0 235.0 0.4 0.0 0.8 441.3
(n=59) (3.0,26.0)  (1.0,24.0) (0.0,250.0) (19.0,265.0)  (0.1,1.0) (0.0,0.9) (0.6,1.0) (291.3,980. 1)
z -0. 824 -0. 841 -0.389 -1.067 -0. 824 -0. 454 -0. 846 -0.277
P 0.410 0. 400 0. 697 0. 286 0.410 0. 650 0. 397 0.782

T :MOT, 18 S HIE 55 SWM, 25 1] TAEIZIZ s RVP, AL s fi5 BAL B
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