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Correlation analysis between depression and gambling behavior using graph theory

MA Ningxin, WANG Yu, XIAO Hongbing, XING Suxia, XU Ran

School of Computer and Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China

Abstract: The correlations of global/local properties of brain networks with gambling behavioral scales in depression are
explored. The task-state brain functional magnetic resonance imaging data of 24 patients with gambling behavior and
depression and 24 healthy controls are analyzed, and preprocessed by SPM software. Graph theory analysis method is used to
establish the functional brain networks in which local and global properties are calculated. Two sets of local attribute index
including node degree and node efficiency are used to make edge analysis in different depression groups (major, moderate
and mild depression groups, with 8 patients in each group) and healthy control group, and the changes in global properties are
also discussed. Additionally, the correlations of scoring scale related to gambling behavior with 3 criteria on the global
properties (small world attribute, global efficiency and local efficiency) are analyzed. The two-sample #-tests on depression
groups and healthy control group confirm the significant connections among brain regions (£<0.05), and reveal the
significant negative correlations between the global brain network attribute indexes and different behavioral scales, which
fully verifies the correlation between gambling behavior and depression, and provides the basis for further exploring
correlation between the individual behavior attribute and depression, thereby assisting clinical diagnosis and treatment of
depression patients.
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Table 1 Data information from the subjects

415 n ALY (B /A)  DSMITHR(E
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Figure 1 Experimental paradigm of gambling behavior
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Figure 2 Activated brain regions in individual gambling task with different stimulus response time
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Table 2 Activated brain regions of different response time in

gambling task reward experiments
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Figure 3 Flowchart of graph theory analysis
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Table 3 Brain regions with significant difference

obtained by edge analysis in MDD patients
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Table 4 Brain regions with significant difference

obtained by edge analysis in MOD patients
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Table 5 Brain regions with significant difference

obtained by edge analysis in MID patients

P . MDD ) E fili M 25 25 i 2 Bl e L 2 5
01 HV 25 V4 D1 RE B9 ¥ S /R A MDD 83k
AR FE A, 25 U ) R R SR SE Y iR

MID & 3 HE A X Pt B T Bt 25 A4 Bl A AR RE R 0 0 8 9855 . MDD
FEi(THA.R) 0.033 e SN B s e O i Rl B I N V> S VAR N ]
315 (ANG.L) 0.028 5 2Z M 5 B9 DX 8 S5 5 O 23 52 e i X 22 8] B ) e
%}ﬁ\rh@(MTGL) 0.026 ﬁ T% o MOD %ﬂ MID /% %AHE IW g%%*ﬁ *%J_E %%E
S——— 0023 SR U T O/ ol 228 6 R K S B AR S £ R A
HA - 3L 7] (TPOsup.L) 0.021 k3 MDD %\%Eﬂi‘tiﬁ%,kﬂw‘lﬁl%zwﬂ B/‘J@E%Tj]
el 2 A B IE4 M EE T, BB AL

T =[] (SPG.L) 0.012 \ ) N .

A Hi Ak B S 4 XA BY T K b 5 R 2
i F A (ITG.R) 0.011 TN o " . .

; TR DG Y DX S Bl e, AT R AR D) A i
#_1-[F(STG.L) 0.003 HE AR A5

==
<%
a:MDD B b:MOD £ c:MID B#

[El4 AN[E B HIEEIEBAE R & T RE K45 1%

Figure 4 Functional brain network connections of patients with different degrees of depression
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Figure 5 Comparison of brain network properties between depression groups and healthy control group under gambling behavior
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Figure 6 Comparison of small world attributes among depression

groups and healthy control group under gambling behavior
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Table 6 Correlations between brain network properties and behavioral scales of

depression patients under gambling behavior
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Figure 7 Correlation analyses between brain network attributes and behavioral scales in depression patients
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