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Complete mediation of depression in the association between sleep disturbance
and suicidal ideation among doctoral students: a cross-sectional study of 2 300

participants
Luo Gui'”? 'Mental Health Center, *School of Psychology, Central China Normal University, Wuhan, Hubei, China

[Abstract] Objective In the context of ongoing social transformation and educational reforms,
mental health issues among doctoral students have attracted considerable attention. This study aims to explore
the association of anxiety, depression and sleep disturbance with suicidal ideation among doctoral students,
identify the independent influencing factors for suicidal ideation, and examine the mediating effect of
depression on the relationship between sleep disturbance and suicidal ideation. Methods A total of 2 300
doctoral students from Central China were selected using cluster sampling between March and April 2026.
Generalized Anxiety Disorder Scale (GAD-7), Patient Health Questionnaire Depression Scale-9 (PHQ-9),
Insomnia Severity Index (ISI), and Suicidal Behaviors Questionnaire-Revised (SBQ-R) were used for survey.
The detection rates of anxiety, depression, sleep disturbance and suicidal ideation and their co-occurrence
rates were calculated among the participants. Mann-Whitney U test and Kruskal-Wallis H test were employed
to compare the distribution differences of symptom scores across groups. Spearman rank correlation analysis
was used to explore the correlations of anxiety, depression and sleep disturbance with suicidal ideation.
Binary logistic regression analysis was applied to identify the influencing factors for suicidal ideation.
PROCESS Macro Model 4 and Bootstrap method were carried out to test the mediating effect of depression
between sleep disturbance and suicidal ideation, whereas PROCESS Macro Model 59 was conducted to
examine the moderating effect of gender and grade on the mediating effect. Results The detection rates of
anxiety, depression, sleep disturbance and suicidal ideation were 25.6%, 27.3%, 22.7% and 7. 8%,
respectively, among the participants. The co-occurrence rates were 18. 7% for anxiety and depression, 14. 1%
for anxiety and sleep disturbance, and 16. 2% for depression and sleep disturbance. Female doctoral students
had significantly higher distributions of anxiety (Z=—-3. 962, P<0. 001) and depression (Z=-2. 732, P=0. 006)
scores than male students. Doctoral students in higher grades had significantly higher distributions of anxiety
(H=42.732, P<0.001), depression (H=24.093, P<0.001), and sleep disturbance (H=11.187, P=0.011)
scores than those in lower grades. Doctoral students aged =35 years had significantly higher distributions of
suicidal ideation scores than those aged 30—<35 years (Z=2. 458, P=0. 042). Correlation analyses revealed
that anxiety, depression, sleep disturbance and suicidal ideation were positively correlated pairwise (r=
0.247 to 0. 744, P<0.001). Binary logistic regression analysis showed that depression was an independent
influencing factor for suicidal ideation (OR=1.269, 95%CI: 1. 179 to 1. 365, P<0.001). Mediation analysis
demonstrated that depression played a complete mediating role between sleep disturbance and suicidal
ideation (indirect effect size=0. 032, 95%CI: 0. 024 to 0. 040). Grade played a moderating role in the first-
stage path from sleep disturbance to depression (8=0. 038, P<0. 001), whereas gender moderated the second-
stage path from depression to suicidal ideation (8=0. 015, P<0. 05). Conclusion Anxiety, depression, and
sleep disturbance are significantly positively correlated with suicidal ideation. Depression is a significant
predictor of suicidal ideation, and plays a complete mediating role between sleep disturbance and suicidal
ideation. Universities may construct a hierarchical intervention system covering sleep health management,
depressive symptom screening, and suicide risk prevention and control. Improving the sleep quality may
reduce depressive symptoms, weaken the impact of sleep disturbance on suicidal ideation, so as to facilitate
the pre-emptive prevention and targeted intervention for psychological crises among doctoral students.
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Table 1 Gender differences in mental health symptoms

among doctoral students [ M(P,, P,,) |

Gender Anxiety Depression dis?iiﬁgnce ?E{t;lt(]lj:l
Male 1(0,4) 2(0,5) 3(1,7) 1(1,1)
Female 2(0,5) 2(0,5) 4(1,7) 1(1,1)
A -3.962 -2.732 -0. 640 -0.474
P <0. 001 0. 006 0.522 0. 635
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Table 2 Grade differences in mental health symptoms among doctoral students [ M(P,,, P,,) ]

Grade Anxiety Depression Sleep disturbance Suicidal ideation
PhD year 1 1(0,4) 2(0,4) 3(1,7) 1(1,1)
PhD year 2 1(0,4) 2(0,5) 3(1,7) 1(1,1)
PhD year 3 2(0,5) 3(0,5) 4(1,7) 1(1,1)
PhD year 4 3(0,6) 3(0,6) 4(1,8) 1(1,1)
H 42.732 24.093 11.187 6. 029
P <0. 001 <0. 001 0.011 0.110
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Table 3 Age differences in mental health symptoms among doctoral students [ M(P,,, P,.) ]

Age Anxiety Depression Sleep disturbance Suicidal ideation
22 to <30 years 2(0,5) 2(0,5) 4(1,7) 1(1,1)
30 to <35 years 2(0,5) 2(0,5) 3(1,7) 1(1,1)
=35 years 1(0,4) 2(0,5) 3(0,7) 1(1,1)
H 0.935 3.780 0. 960 6.192
P 0. 626 0. 151 0.619 0. 045
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Table 4 Correlation matrix of mental health symptoms

Variable Anxiety Depression Sleep disturbance Suicidal ideation
Anxiety 1
Depression 0. 744" 1
Sleep disturbance 0.627" 0. 705" 1
Suicidal ideation 0. 288" 0.313" 0. 247" 1
a: P<0.001
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Table 5 Logistic regression analysis of influencing factors

for suicidal ideation among doctoral students

Variable B Wady P OR(95%CI)
Gender -0.055 0.087 0.769 0.946(0.656—1.365)
Age 0.017 0.197 0.657 1.017(0.944—1.095)
Grade 0.009 0.013 0.910 1.009(0.860—1.185)
Type of major -0.275 2.179 0.140 0.760(0.528—1.094)
Ethnicity 0.483 1.615 0.204 1.621(0.769—3.416)
Political affiliation ~ 0.135 1.047 0.306 1.145(0.884—1.483)
Study mode -0.884 0.934 0.334 0.413(0.069—2.481)
Fconomic status 0.574 1.401 0.237 1.776(0.686—4.599)
Marital status -0.550 1.325 0.250 0.577(0.226—1.472)
Anxiety 0.032  0.886 0.347 1.033(0.966—1.104)
Depression 0.238 40.414 <0.001 1.269(1.179—1.365)
Sleep disturbance 0.009 0.134 0.714 1.009(0.961—1.060)
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Table 6 Significance test of mediating effect

Type of effect Effect size Boot SE 95%CI

Total effect 0. 030 0. 002 0.026—0. 034
Direct effect -0. 002 0. 003 -0. 008—0. 004
Indirect effect 0.032 0. 004 0. 024—0. 040

HIGUAT IE [ WA AR (8=0. 038, P<0. 001) , #AR ] 1F
] 5 H %35 & (B=0. 056, P<0. 001) , 7~ 4 2% 7F i
I 52 k-5 AR 19 OC = v EAA RIS VE AT, i A B A
e AR (HEE A R A5 -4 A ) SZ AR i YT o a7 PR bR 4y
BT SR o A AR A v e I 08 ) 5000 4 17 B
5 o FEATCHIE R B A K F R AR AR G A i AR I
T R AR A B W HIR i A5 K T, AR
AR 1 TR WA 1,

@——@ Lover grades
9—@ Upper grades

25F
20F
15
10 [

Depression

05

K

-1.0 =

Low sleep disturbance High sleep disturbance

E1 FRIEMERERSSHER B /i 1E A

Figure 1 Moderating effect of grade between sleep

disturbance and depression
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