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Effect of childhood maltreatment on whole—brain gray matter volume
in adolescents with major depressive disorder:a study

of voxel-based morphometry
Li Xue',Deng Fei' ,Ma Lingli’, Dai Linxi’,Yu Rengiang®, Wang Xingyu’, Hong Su’,Zheng Anhai’,Kuang Li’
(1. Department of Psychiatry , University—Town Hospital of Chongqing Medical University ;
2. Department of Psychiatry/Department of Radiology , The First Affiliated Hospital of Chongqing Medical University )
[ Abstract] Objective : To investigate whether childhood maltreatment (CM) can increase the risk of major depressive disorder (MDD)
in adolescents and the regulatory role of gray matter volume (GMV) change in the association between CM and MDD in adolescents,
and to identify possible neuroimaging indicators for MDD in adolescents to assist in early diagnosis. Methods : A total of 47 adolescents
with MDD, aged 12-17 years, who attended The First Affiliated Hospital of Chongqing Medical University from October 2021 to July
2022 were enrolled as MDD group, and 28 healthy controls,

matched for age, sex, and years of education, were enrolled as con-
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trol group. All subjects underwent three—dimensional T1-weighted

magnelic resonance imaging(MRI) scans,and the voxel-based mor-
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and 17-item Hamilton Depression Rating Scale (HAMD-17) score with Childhood Trauma Questionnaire—Short Form (CTQ-SF)
score. A mediating effect model was established to investigate the regulating effect of GMV of different brain regions in the association
between CM and depression, and the Bootstrap method was used for testing. The receiver operating characteristic (ROC) curve was
used to investigate the value of GMV of different brain regions in the diagnosis of MDD. Results : Compared with the control group, the
MDD group had significantly higher total score of CTQ—SF and scores of each dimension (P<0.05). Compared with the control group,
the MDD group had significant reductions in the GMV of the left calcarine cortex (1=-5.61) , the right middle temporal gyrus (1=
-4.95) , the left dorsolateral superior frontal gyrus(1=—4.59) , and the right paracentral lobe (1=—4.27) , with a P value of <0.05 based on
voxel—-based FDR correction and a voxel threshold of 1000. The reduction in the GMV of the left calcarine cortex had a certain accu-
racy in the diagnosis of MDD, with an area under the ROC curve of 0.843 and a Yoden index of 0.587. The GMV of the above four brain
regions was negatively correlated with the total score of CTQ-SF, emotional abuse (EA) score, physical neglect (PN) score, and emo-
tional neglect(EN) score(P<0.05) ,and the correlation between PN score and GMV of the left calcarine cortex was corrected by Bonfer-
roni multiple comparisons (P<0.002). The total score of CTQ-SF (r=0.611, P=0.000) , EA score (r=0.617, P=0.000) , EN score (r=
0.604, P=0.000) , and PN score (r=0.523, P=0.000) were significantly positively correlated with HAMD—17 score, which were all cor-
rected by Bonferroni multiple comparisons (P<0.008). The mediation analysis showed that GMV of the left calcarine cortex, the right
middle temporal gyrus, the left dorsolateral superior frontal gyrus, and the right paracentral lobe showed an indirect effect on the asso-
ciation between CM and depression; GMV of the left calcarine cortex showed an indirect effect on the association between EN and de-
pression; GMV of the left calcarine cortex and the right middle temporal gyrus showed an indirect effect on the association between PN
and depression. Conclusion : Adolescents with MDD suffer more from all dimensions of CM than healthy individuals. Reductions in
GMYV of the left calcarine cortex, the right middle temporal gyrus, the left dorsolateral superior frontal gyrus, and the right paracentral
lobe play a crucial regulatory role in the association between CM experience and depression in adolescents, and different types of CM
can affect the risk of depression through changes in GMV of different brain regions.
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Gt sy Bt A INAEES PR N PR S AR S AT IR
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SERL T BRI R 2 AL AT IS HE N BRI gz (P<O.05 ZRFDRARIE IRRBIE N 1000). T4 MDD &
SIGFE S 241 BN G2 R ARG L2 1 0 (R B A B, R WL GMV 350 9 iR X (P>0.05, 48
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PEIER} 5.00(5.00,5.00)° 5.00(5.00,5.00) 7=-1.993,P=0.046
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A RE 1 AUC K /N4 51124 0.797,0.785,0.808 F11 0.843 , 24 %
FRECH 0.587 , %F By 14 45 55 5 ol 82.1% , FHURE % N 76.6% . 1l

&2 7. 0.003) , A3 3§ 1 8l (r=—0.311, P=0.009) , /il #5 41 il £ 1-

Ml (r=-0.271, P=0.024) , 45 M v ok 5 /N 0 (r=—0.258, P=

100~ W 0.033)GMV I 3 Al 5 . A IR E RS 435 A M FEIR 24

JA Bz 2 (r=-0.307, P=0.01) , 7 il ¥ &b % & 8 (r=

- -0.249,P=0.039) GMV 2 HL . 3 (ARG . ENAS 315 26 (il B

R B R (r=-0.353, P=0.003) , 45 0 & [\ (r=

-0.310, P=0.009) , 7= 75 SMill & L 91 (r =-0.289, p=0.016) ,

i 60 A g 32 NI (r==0.267, P=0.027) GMV 5 31 B 2% 17 A

g 3o MRIR A5 5 22 U BRI )22 (r=-0.380, =

40+ e 0.001) , A7 5 v [1] (r=—0.334, P=0.005) , 2 M #5 4 45 1-

I S j}ﬂi‘gﬁ: ’Z Wﬁ*ﬁg/j ] (r=-0.315, P=0.008) GMV ' Bl 1 % fi M1 , W% 4,

ol | "~ wrsssst  omss b, 7 BB 24 22 GMY 15 PN 0 4H 3 3 i Bonfor-
— JEMESSMUE FE 0.808 roni 2 H [LECE, P<0.002.

o Lf = E]{mwﬁﬂkg\%lﬁl@ﬁ% 0.843 | CTQ-SF &4 (r=0.611, P=0.000) , ¥ &% & 7 15 43 (r=

0 20 40 60 80 100 0.617,P=0.000) , EN 343 (r=0.604 , P=0.000) FI §i 1A 2t 15

14552

2 ERMXEGMViZH MDD H ik & TIEFFIE i 2

73 (r=0.523,P=0.000)3 5 HAMD-17 PF-r 2 8B 5 IEAHE,
¥J3# 37 Bonferroni £ & [LHAL 1F , P<0.008, L3 5.

x4 BFOEZHECMEEZERRMEX GMVEXEDHT

% S X CM 4 1 E R IR E R HER 2 YRR 2
e BEAR BEJH Bl B2 )2 r, -0.347° -0.307 0.000 -0.212 -0.353° -0.380"
P 0.003 0.010 0.998 0.081 0.003 0.001
A5 DR [l r, -0.311° -0.199 -0.090 -0.143 -0.310° -0.334*
P 0.009 0.101 0.464 0.240 0.009 0.005
eSS 1 r, -0.271° -0.249" -0.014 -0.084 -0.289° -0.315
P 0.024 0.039 0.910 0.491 0.016 0.008
A b ge 55 /N r -0.258" -0.196 -0.011 -0.220 -0.267° -0.234
P 0.033 0.106 0.927 0.069 0.027 0.052
¥ :a,P<0.05;h,P<0.01
£5 BLEFIRECMEHAMD-17 S HEXHSH
TiH CM &4 5 E R YRR FEFF PHERE 1% 2 YR A 2
HAMD R 0.611° 0.617° 0.196 0.163 0.604° 0.523°
P 0.000 0.000 0.107 0.181 0.000 0.000

{::a,P<0.01
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