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cortex, right middle frontal gyrus and posterior cingulate cortex (FWE-corrected, P<0. 05 for all). Compared with
the HCs group, the AD-A group exhibited reduced gray matter volume in the bilateral middle temporal gyrus, left
fusiform gyrus, calcarine sulcus, postcentral gyrus, right inferior frontal gyrus and supramarginal gyrus (FWE-
corrected, P<0. 05 for all). Compared with the HCs group, the AD-NA group showed reduced gray matter volume
in the left precuneus, inferior temporal gyrus, and right inferior temporal gyrus (FWE-corrected, P<0. 05 for all).
In the AD-A group, changes in the gray matter volume of the left caudate nucleus (r=-0.557, P=0.002) and right
middle frontal gyrus (r=-0. 620, P=0.001) were negatively correlated with the apathy evaluation scale (AES)
scores. Conclusion Patients in the AD-A group exhibited significant atrophy in the frontal-temporal-basal ganglia
circuit, and the degree of gray matter atrophy was correlated with the severity of apathy.

Key words Alzheimer’s disease; apathy; voxel-based morphometry; surface-based morphometry; gray matter
volume
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Tab.1 General and clinical data of adolescents with

major depressive disorder[n (%) ,x+s, M (P, P,;)]

Variables

General data

Gender
Male 108 (28.88)
Female 266 (71.12)
Age (year) 15.37+1. 65
BMI (kg/m?) 20. 96+3. 93
Clinical data
Age at onset (_Vear) 13.82+1. 84

12.00 (10.00, 24.00)

Course of illness (month)

Antidepressants

None 131 (35.03)
SSRIs 210 (56.15)
Others 33 (8.82)
ASLEC total score ( point) 53.89+21.23
ISI total score (point) 12. 46+5. 87
WHOQOL-BREF total score (point) 42,1329, 04
CES-D total score (point) 36.10+12. 96

PR PR ™ B AR B 2 TE AR G (1=0. 58, P<0. 001) ; A=
Jo e 55 A AR 42 T A C (1=—0. 71, P<0. 001) . T
k2,
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I MRRE PR B2 ) P A= 3% ot 5t (B=-0. 53, P < 0. 001),
A ] TR AU BB AE PR ™ EE AR (B= 0. 64, P < 0.001) ;
A T 5T s ) T D0 A A1 RE AR ™ AR BE (8= -0. 76,
P<0.001), BLAb, AR 6 S 5 3 A AR AR AE
PR R ) L O A5 AR AR i  (B= 0. 08, P <
0.001). FFILE 1,

AL TP A RIONE 1Y b A R A 25 A TEAE 2
A 43 L Bootstrap 72, B &2 4l FE 5 000 ¥, 115

x2 FEMRTEEXIN

Tab. 2 Correlation analyses of the main research variables

Variables Xt 1 2 3 4 5 6
Age 15.37+1. 65 1

Gender 0. 29+0. 45 0. 14 1

ASLEC total score 53.89+21.23 -0. 08 -0.09 1

ISI total score 12. 46+5. 87 -0.07 -0. 06 0.36™ 1

WHOQOL-BREF Total score 42.13+9. 04 0. 18" 0. 17" -0.44™" -0.44™ 1

CES-D total score 36. 10+12. 96 -0.20"" -0. 15" 0.49™ 0.58" -0.71"" 1

P<0.05; "P<0.01; ""P<0.001.
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Fig.1 Diagram of the chain mediation model
*P <0.05; *#P <0.01; ***P <0.001.
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Tab.3 The pathways and effects of adolescent negative

life events on depressive symptoms

95% CI Effect size
Effect
Paths SE  ——— proportion
value Lower Upper
./ LN (%)
limit  limit
Total effect 0.271 0.027 0.217 0.324 -
Direct effect 0.079 0.021 0.037 0.120 29.15
Total mediating effect 0.192 0.025 0.145 0.243  70.85
Ind [:X—MI—Y 0.062 0.012 0.040 0.087  22.88
Ind 2:X—M2—Y 0.091 0.017 0.059 0.123  33.58

Ind 3:X—MI—M2—Y 0.039 0.010 0.024 0.057 14.39

X: negative life events; M1: insomnia symptoms; M2: quality of

life; Y: the severity of depression symptoms.
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Insomnia and quality of life as chain mediators between
negative life events and depression severity in adolescents

with depressive disorders
Zhang Xu', Liu Lewei’, Wang Jiawei’, Geng Feng*, Mo Daming’, Chen Changhao®, Liu Zhiwei’,
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Abstract Objective To explore the relationship between negative life events and depression severity in adoles-
cent patients with depressive disorder, as well as the chain mediating role of insomnia symptoms and quality of life.
Methods 374 outpatient patients and hospitalized patients with adolescent depressive disorders were enrolled.
The Adolescent Life Event Scale (ASLEC) , the Insomnia Severity Index (ISI), the World Health Organization
Quality of Life Questionnaire Short Form (WHOQOL-BREF) , and the Center for Epidemiology Depression Scale
(CES-D) were used to evaluate the negative life event situation, insomnia symptoms, quality of life level and de-
pression severity of the subjects, respectively. In addition, the PROCESS 4. 0 macroprogram was used to analyze
the chain mediating effect of insomnia symptoms and quality of life between negative life events and depression se-
verity in patients with adolescent depressive disorder. Results The results of correlation analysis showed that there
was a significant correlation between negative life events and insomnia symptoms, quality of life, and depression
severity (all P<0.05). In addition, the results of chain mediation showed that negative life events had a significant
direct effect on depression severity, with an effect size of 0. 12 (P<0. 001). Insomnia symptoms and quality of life
played a mediating role in the relationship between negative life events and depression severity in patients with ado-
lescent depressive disorders, with indirect effect sizes of 0. 061 (95%CI: 0. 040-0.087) and 0. 100 (95%CI:
0. 065-0. 136) , respectively. It could also play a chain mediation role, and the effect size was 0. 043 (95%CI :
0. 026-0. 063). Conclusion Negative life events experienced by patients with adolescent depressive disorder not
only directly affect the severity of depressive symptoms, but may also indirectly exacerbate depression through in-
somnia symptoms and quality of life.

Key words depressive disorders; adolescents; negative life events; insomnia symptoms; quality of life; chain
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