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Association of sleep and circadian rhythm disruption with co-occurring depressive and anxiety symptoms among

primary and secondary school students
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Nanjing 210003, Jiangsu Province, China
[Abstract] Objective To investigate the association of sleep and circadian rhythm disruption indicators ( including chronotype,
sleep duration, and social jetlag) with co-occurring depressive and anxiety symptoms among primary and secondary school students,
s0 as to provide a reference for promoting their mental health. Methods In October 2023, a total of 15 944 primary and secondary
school students were recruited from Nanjing, using a stratified cluster random sampling method. The Morning and Evening Question-
naire=5, Center for Epidemiological Studies Depression, and Generalized Anxiety Disorder—7 were used for the survey. Chi-square
test was employed for intergroup comparisons, and Logistic regression model was applied to analyze the independent and joint effects
of sleep-related factors on comorbid symptoms of depressive and anxiety among primary and middle school students. Results The
prevalence of co-occurring depressive and anxiety symptoms among primary and secondary school students in Nanjing was 16.9%.
After adjusting for covariates, Logistic regression analysis revealed significant independent associations between evening chronotype
(OR=6.55, 95%CI=5.59-7.68), insufficient sleep duration (OR=3.05, 95%CI=2.60-3.59), and social jetlag =2 h (OR=
2.09, 95%CI=1.85-2.37) with comorbid symptoms of depressive and anxiety among students (all P<0.05). Concurrent of evening
chronotype and insufficient sleep (OR=7.54, 95%CI=3.55-16.01), as well as evening chronotype and social jetlag =2 h (OR=
4.18, 95%CI=3.01-5.81), were associated with an increased risk of co-occurring depressive and anxiety symptoms ( both P<
0.05) . In the female and high school student subgroups, the combination of evening chronotype and insufficient sleep or social jetlag
=2 h showed stronger joint effects on co-occurring depressive and anxiety symptoms [ OR(95%CI) =8.46(3.25-22.04) and 15.90
(3.66-69.08) ; 7.87(4.90-12.65) and 4.85(3.10-7.59), respectively; all P<0.05]. Conclusions Evening chronotype, insuffi-
cient sleep, and social jetlag=?2 h may serve as risk factors for comorbid symptoms of depressive and anxiety in school-aged popula-
tions. Paying attention to the coexistence of multiple sleep-related risk factors may help mitigate the occurrence of emotional disor-
ders in this demographic.
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depressive and anxiety symptoms among primary and secondary

Comparison of the detection rates of co-occurring

school students by different groups
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Table 2 Comparison of co-occurrence rates of depressive and anxiety symptoms among primary and secondary school

students by gender based on different SCRD indicators
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Table 3 Comparison of co-occurrence rates of depressive and anxiety symptoms among primary and secondary school

students by educational stage based on different SCRD indicators
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Table 4 Comparison of co-occurrence rates of depressive and anxiety symptoms among primary and secondary school
students by educational stage based on different SCRD indicators| OR(95%CI) ]
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Table 5  Stratified Logistic regression analysis of chronotype, sleep duration and co-occurring depressive and anxiety symptoms

among primary and secondary students[ OR(95%CI) ]
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Table 6 Stratified Logistic regression analysis of chronotype, social jetlag and co-occurring depressive and anxiety symptoms

among primary and secondary students[ OR(95%CI) ]
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=2 2.18(1.68~2.82) * *  3.71(2.95~4.67) * * 0.60(0.29~1.27) 321(243~4.23) * * 379(2.97~4.83) **  2.94(2.48~3.48) * *
BRI <1 1.00 1.00 1.00 1.00 1.00 1.00
1~<2 1.20(0.76~1.88) 3.44(2.21~5.35) * * 1.61(0.50~5.19) 234(1.35~4.06) * * 2.18(145~328) **  2.01(1.48~2.73) * *
22 2.23(1.36~3.63) * ¥ 7.87(4.90~12.65) * ¥ 3.37(1.07~10.60) *  436(2.41~7.89) * *  4.85(3.10~7.59) * *  4.18(3.01~5.81) * *

b5 PRy E VN i b A 1 2 = a8 T S R R R P | 2 = 25 T O = L 07 N R A R = g 7 Xt o
SREARRIRIAR , * P<0.05, * * P<0.01,



- 1482 -

o 2 AR T AE 2025 4F 10 55 46 455 10 3] Chin J Sch Health, October 2025, Vol.46,No.10

3 g

AR LE R W, B AT /N2 A SR A e R
AR N 16.9% , K R b 2= BT i LT, 4k
KR m T B4 SRR SR —80Y | gh
I 220l e 3R B K AR AR R R T A
ST A2 ARBFIE R T /N A g
M AR A Y R AR A 2 FiAE 250 22 =2 h K 3500 R
7.0% ,80.3%FN 13.5% , FPRTTH] | (o 27 A 3 6 72 e
MR Fsf 28 ) 48 15238 Ry 2096207 5 ¢ v D R R B 5 2
A (2019—2020) )17 %, Fe [ /N2 A R AR R A2
MG H,95.5% ) /N2E A 90.8% 4] A Fil 84.1%
1) e A i AR 2 5 R N — I 55 10 JT R4 o/
FA R R T A5 R B, A SR 22 =2 h IRE R R
17.8%""" , AW Bl #F 58 HIE 45 R A R, v] B85
HAR RN EANOEERERNRE2EFA L, (HY
& U R B [ R /N A PR — R B P AT,
SIEEM,

AWFFTEE S R, B M Y B A A 78 B R AN 2 A
FE o} 25 5 rho/ g A AR A SRR IR L A7 Al ST ARG, B
X 37 A S A AN TR 31 027 B A P AR TH RS e
HE— 2L EDIE T BUA MG ST A 25 5102 fr 3
fili I ABIFGE I8 & B SCRD H8 45 X} H /N2 A AR £z i
FERILAFAETERE A 800, BRI 24~ SCRD 4845 (1 347 7]
RELLANEPRRE M T R, — T % i 10 ~20 2 7
A TT IR R DRI T BOF T R B, 2 M R R 1
T 2 0 1) 5 W P B R, o 2R R 8 R il St 2205
Qu 251 e R 2 A TR MR v B, A MR R e R Fof 0 L
S 2E =2 h R R AR A AR HBEAR AN R (<8 h) Y
SSAMARE IR A B R i YOG AR W B 3 PR T B K
BT X FPIRA RN . AT B T T A A
D] 7 ML B R T Ay (97 0 Js2 g A DG 35 PR v el R
IR BN BT HEEEEL AT BB I AT 4 5 K A 2
PR =AY AN, BT R A R A ] |
TEC R B DA 42 ] B ALK, , A G 4 5% B 85 V% sh e ik, 75 /D
AR W Bl R B TR AT R 8 B Sk it — AL B, e ¢
SEENEAERES S I, 6 SCRD bRy 3k
AEA AT R 2 U BT A= ) AL 42 A 38542

AWFFEH SCRD H8 455 AR A FEAE R A7 1 SCHK
SR AR R, SR 59 R S LB AR A WF
FELE IR N A A R 2 2T TR I R B B 5
TARIEIRAT > 52 SR O | *h 2o i) 22 S AR e AR 154 5
IEASE . Tamura 2517 %} 1 493 44 H A4 b A= 0 A
KRB AR S, e A 2 22 =2 h AR IR Y
RIME = T B PR A R A e A
TEAE I, B 7R o A R0 BRAE B 1T BE B 25 5 <2 3]
I I FISE 7 1 5 AL ) A S ] 3K o 1 03] 2 5 T

REVR T 55 A A A A M IR S AIE o AT S 55 77 T B9 AN
]2 ShAh  ARBFSE h SCRD F8 7 2 37 350 78 A [+
BRI 2E S (BT g b B I S A I
ROV, ST P B BUE AR A AR A O B A B K
S EL AT R TR I 5 A (k2 FR Ay 277 B B ) A% gy v A
O BR A R A 20 A5 B EE G

AHIFEAFAE LT 5 BRI : SCRD 48 A5 45 5% § 48
ST A ) A AR, AT RS2 2R i ey A [T 42
P far BN, BIF R RS BT I 3, BRI T SCRD 4
P AR A5 JEAE AR A7 22 18] 19 [52R OC FR HEMT , ROk
i W2 YN/ A2 SCRD R bR KL 5
O PR E YOG
FIsRMSER AR AU g P
S% 3k

[1] MALLA A,BOKSA P, JOOBER R.The new wave of youth mental
health services:time for reflection and caution[ J].Can J Psychiatry,
2021,66(7) :616-620.

[2] SRR, M&T S, W07 b, LB D4R IR 2 F Rt R [ 1] h
AT 15 223k, 2025,59(2) :195-201.

ZHANG F Y,TAO S M, TAO F B.Research progress on multimorbidi-
ty of common diseases in children and adolescents[ J].Chin J Prev
Med,2025,59(2) :195-201.(in Chinese)

[3] CUMMINGS C M, CAPORINO N E,KENDALL P C.Comorbidity of
anxiety and depression in children and adolescents ;20 years after[ J].
Psychol Bull,2014,140(3) :816—-845.

[4] WANG M,MOU X,LI T,et al.Association between comorbid anxiety
and depression and health risk behaviors among Chinese adolescents;
cross-sectional questionnaire study[ J].JMIR Public Health Surveill,
2023,9:e46289.

[5] WIEBENGA J X M, DICKHOFF J, MERELLE S Y M, et al.Preva-
lence, course , and determinants of suicide ideation and attempts in pa-
tients with a depressive and/or anxiety disorder;a review of NESDA
findings[ J].J Affect Disord,2021,283.267-277.

[6] MEYER N,HARVEY A G,LOCKLEY S W, et al.Circadian rhythms
and disorders of the timing of sleep[ J].Lancet,2022,400( 10357) .
1061-1078.

(71 /=2 5RAL, BRES W, 4. b ] 00 B0 B K R i (2019—
2020) [ M. Jb50 AL S RRA SCHR H R, 2021
FU X L, ZHANG K, CHEN X F, et al. Report on national mental
health development in China (2019-2020) [ M ].Beijing: Social Sci-
ences Literature Publishing House,2021.(in Chinese)

[8] ROENNEBERG T,PILZ L K,ZERBINI G, et al.Chronotype and so-
cial jetlag: a self-critical review [ J].Biology (Basel),2019,8(3):
54-72.

[9] QU Y,LIT,XIE Y,et al. Association of chronotype, social jetlag, sleep
duration and depressive symptoms in Chinese college students[ J].J
Affect Disord,2023,320.735-741.

[10] WALKER W H 2nd, WALTON J C,DEVRIES A C, et al.Circadian
rthythm disruption and mental health [ J].Transl Psychiatry, 2020, 10
(1).28.

[11] CROUSE J J,CARPENTER J S,SONG Y J C,et al.Circadian rhythm

sleep-wake disturbances and depression in young people ; implications



v [ 254G A 2025 4F 10 %5 46 #4555 10 1 Chin J Sch Health, October

2025, Vol.46,No.10

- 1483 -

[12]

[13]

[14]

[17]

[18]

for prevention and early intervention[ J].Lancet Psychiatry, 2021, 8
(9) :813-823.

I BRI 1 1 Ry 6 B DG T BN R 2023 AR A2 26 8 Ly
A FRESE M A 3R M5 U T AR D7 SR A I [ 2].2023-03-24.
Circular of the Comprehensive Department of National Disease Control
and Prevention Administration on issuing 2023 national monitoring
and intervention of common diseases and health influencing factors a-
mong students| Z].2023-03-24.(in Chinese)

e N RAEANFE [ 8 DA AR AE B & 2 2 i L /D 4E
TSI R O A WS/T 586—2018 [ St ¢ o [ brofle thh i £t
2018.

National Health and Family Planning Commission of the PRC.Screen-
ing for overweight and obesity among school-age children and adoles-
cents: WS/T 586-2018[ S].Beijing: Standards Press of China,2018.
(in Chinese)

HORNE ] A, OSTBERG O.A self-assessment questionnaire to deter-
mine morningness—eveningness in human circadian rhythms[ J].Int J
Chronobiol ,1976,4(2) .97-110.

rhie N RILFN [ AR RS, ch/N AR — H 2 2 iR BAE 20K . GB/T
17223—2012[ ST. 4L AT HFEAREH ftH, 2013

Ministry of Health of the PRC. Health requirements of daily learning
time for secondary and elementary school students: GB/T 17223-2012
[S].Beijing: Standard Press of China,2013.(in Chinese)

LI M,ZHANG Y ,HUANG M, et al.Prevalence, correlates , and mental
health outcomes of social jetlag in Chinese school-age adolescents: a
large-scale population-based study [ J].Sleep Med, 2024, 119424 -
431.

TAMURA N,OKAMURA K.Social jetlag as a predictor of depressive
symptoms among Japanese adolescents; evidence from the adolescent
sleep health epidemiological cohort[ J].Sleep Health,2023,9(5):
638-644.

OGS PH, A, XU3h . O BPEAG R T M]3 AR et
SRR A, 2023 :57-58.

DAI X Y,WANG M C, LIU T.Handbook of commonly used psycholog-
ical assessment scales| M ].3rd ed.Beijing; Beijing Science Technology

Press,2023.57-58.(in Chinese)

[19]

[20]

[21]

[22]

[23]

[25

[

[26]

[27]

THAPAR A, EYRE O,PATEL V, et al. Depression in young people
[J].Lancet,2022,400( 10352) :617-631.
RAEEWEE A S5 TR T T A R R 7R B AR I [
HAREER IR R )] PR ASE T 2024,40(9) :1076-1080.
YU J J,LIAO L P,YAN J,et al.Association of a cross section survery
sleep chronotype, sleep duration and depression among adolescents in
communition of Chongging City [ J].Chin J Public Health, 2024, 40
(9) :1076-1080. (in Chinese )
EEIE . o /N A B RRCRR B0 S A5 AR R R A Gk [ ] P
A T/ ,2024,45(10) £ 1465-1470,1475.
YUAN Y Y. Association between sleep and depressive symptoms a-
mong primary and secondary school students[ J].Chin J Sch Health,
2024,45(10) :1465-1470,1475.(in Chinese)
), A A | 2R 02 07 | A6 DR A IR B JO k9050 Rk 23 ) 2 5 4
JEAWARAEIR AL S A OCTE [ 1] v B 24 R TR, 2024, 45(5) - 640
643,648.
XIANG B,NIU Y Q,LI T T, et al.Correlation between sleep quality
trajectory , social time difference and anxiety and depression symptoms
of college students[ J].Chin J Sch Health,2024,45(5) .640-643,
648.(in Chinese)
BORISENKOV M F, PETROVA N B, TIMONIN V D, et al.Sleep
characteristics, chronotype and winter depression in 10— 20-year-olds
in northern European Russia[ J].J Sleep Res,2015,24(3) ;288-295.
LANE J M, VLASAC I,ANDERSON S G, et al.Genome-wide associa-
tion analysis identifies novel loci for chronotype in 100 420 individuals
from the UK Biobank[ J].Nat Commun,2016,7:10889.
SHEAVES B, PORCHERET K, TSANAS A, et al. Insomnia, night-
mares, and chronotype as markers of risk for severe mental illness;re-
sults from a student population[ J].Sleep,2016,39(1) :173-181.
MATHEW G M,HALE L,CHANG A M.Sex moderates relationships
among school night sleep duration,social jetlag,and depressive symp-
toms in adolescents[ J].J Biol Rhythms,2019,34(2) :205-217.
ZHANG P,YANG F,HUANG N, et al.Assessment of factors associat-
ed with mental well-being among Chinese youths at individual , school ,
and province levels[ J].JAMA Netw Open,2023,6(7) :e2324025.
W EH:2025-05-12 1EE HH:2025-07-23 AR i

(8% 1477 W)

[18]

[19]

[20]

[21]

ZHANG Y, WU X, WANG Q, et al. The relationship between sugar-
sweetened beverages, takeaway dietary pattern, and psychological and
behavioral problems among children and adolescents in China[ J].
Front Psychiatry,2021,12:573168.

SUBIRON-VALERA A B, RODRIGUEZ-ROCA B, CALATAYUD
E, et al.Linking sedentary behavior and mental distress in higher edu-
cation;a cross-sectional study[ J].Front Psychol ,2023,14.1205837.
R TR, SRR A AT R R I ] 5 O P
i) Meta Z3HT [ J]. HAERATHT %05, 2023 ,44(3) :477-485.

GAO X L,ZHANG J H,YANG Y, et al. Meta-analysis of sedentary be-
havior/screen time and mental health of college students[ J].Chin J
Epidemiol ,2023,44(3) .477-485.(in Chinese)

ZHOU Y,HUANG Z,LIU Y, et al.The effect of replacing sedentary
behavior with different intensities of physical activity on depression
and anxiety in Chinese university students:an isotemporal substitution

model[ J].BMC Public Health,2024,24(1) :1388.

[22]

[23]

[24]

[25]

ZHANG H,HASHIM S B,HUANG D, et al.The effect of physical ex-
ercise on depression among college students;a systematic review and
Meta-analysis[ J].Peer J,2024,12;e18111.

YANG T,GUO Y,CHENG Y, et al.Effects of traditional Chinese fit-
ness exercises on negative emotions and sleep disorders in college
students:a systematic review and Meta-analysis [ J ]. Front Psychol,
2022,13:908041.

WERNECK A O,HOARE E,STUBBS B, et al. Associations between
mentally-passive and mentally-active sedentary behaviours during ado-
lescence and psychological distress during adulthood[ J ].Prev Med,
2021, 145.106436.

TENO S C,SILVA M N, JUDICE P B.Associations between domains
of sedentary behavior, well-being, and quality of lif; a cross-sectional
study[ J].BMC Public Health,2024,24(1) .:1756.

Wi B H#3:2025-04-03 fE[E H#:2025-06-13 AICLREG st



