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Abstract

Objective: To explore the relationship between rumination and executive function, and to examine
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the mediating roles of sleep quality and negative emotions between them. Methods: A total of 848
university students were surveyed using the Ruminative Responses Scale (RRS), the Pittsburgh
Sleep Quality Index (PSQI), the Depression, Anxiety, and Stress Scales (DASS-21), and the self-report
version of the Adult Executive Functioning Inventory (ADEXI). Results: 1) There were significant
correlations among rumination, sleep quality, negative emotions, and executive function; 2) Rumi-
nation significantly negatively predicted executive function; 3) Negative emotions played a signifi-
cant mediating role between rumination and executive function, and the chain mediating effect of
“sleep quality - negative emotions” was also significant. Conclusion: Rumination not only directly
affects executive function but also indirectly impacts it through a serial mediation effect involving
sleep quality and negative emotions.

Keywords

Rumination, Executive Functions, Negative Emotions, Sleep Quality

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

HATIhBE(Executive Functions) &8 AMAH H BT AT A SEAR R 46 e In s i 1) i 20\ s n i F2
(Neubeck et al., 2022; Vandenbroucke et al., 2018). K THATINREMINE, AEBFFAEFAEANFNEE, H
BIF 5T AT 1 3 A BAT D BE 1A% O 23 B35 #4251 (Inhibitory: Control). TAEid4Z(Working Memory).
N1 R 3% 1 (Cognitive Flexibility) =N J5Tfi(Diamond, 2013; Miyake & Friedman, 2012). £ AiAFIZhEERIZ
ORI, PATTIREEAMAAT IS B s A E AT AR EH — e AMGRE BT
M ", EREIATNURN “PUTHERE” o Bk, RERFCHAT BN R0 R R &I TEAE
FABLE, AT ERARAR OGO IRAT A IR B R AR R R R B . Horh, 4 e BEEHRS 2 A0 57 R 1 261
NEZRPAEL AEFAE AR, HXHAT DR 52 S B s LA N ENLEL, A RHRAEIT.

Nolen-Hoeksema (1991)#8 t, 2 4k 5 7EA A 52 S0 AR TG HAF IR H0R0E , RIS
L &5 R SRR A I 2 i agaa 1k . SR VERDE . et A, A By — B A B RR
W&, FIRESTHAE MR AN TR, TR AT Dhae = AL S g2 . 440, Watkins A1 Brown (2022) 42 H: 1)
INFIBEUE S BRI, e A e MA 2 AR B B0 S Z0IRaET A BRI EN 28, REUESER
LR F%. Philippot A1 Brutoux (2008) i 7Tt — 20 3CkF TiX — 2Rk, RIR 4 B4R T 1/MAELE Stroop
RS R 2 . Koster %5 A (2011)F& HH 1 HliB§ 62 ) 520318, YO MRTEIRIE 4 T X O BLRAE VT
BRI 520, 2 HINRR T 4 BAEAMA 1) [ 4 Gy S A, T G VETE IR . B0 N I R T e 2 S8 4t
PAT T BEBRIE I AR SRR 1B BB . Yang 25(2017)ITC/r MR, o2 JE 4k 5 3 ANl n =
PR TUHG, (A5 TARDIZ AR IEA B3, R I & YEX AT DI RE & 1 10 IS W A7 A2 22 57
Ak, Peters 45(2017)48 H R4 4ERT Re T4 TAEICAZ, PRGNSR . BN 38 i 42 R T 5545 (2020)
NI, ARG RANARE B3 2 B4 K Fiim, B SHATIIRE R MAHSG. SR1f1, Wagner %5(2015)F1
Mennies % (2021) B FL R B, 4 4L S AT DI RE 8 RAEH DR ] BRAEE AR IE, AT AMESE
KNG MG ENLSE RAEES 5 LIk, 2 B YErTaeim i 5 FH kD T8 sl 35 4 25 58 1 56 $AT T 6
FEAE SRR, AR BRI RS AEA F AR FE S il Re e 22 7, it — D 7. R R
W HL: A B4 ST D RE R AHIC, BRA BSOSk 54 AR A 23 AH N2 30 H BRSP4 T
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Didg.

TR A B SHAT DRI G R T, BRIR IS ] Re & h R BN MA G . BAEME, k4 B4y
RE ELFE T ARAT D REZKSF, 30 ] BEE I PRI 0T &, NP HRAT D Re ™= Ak [ 4 34 R RIS &, 1E Nl &
MEAR A R % O F8 bR, ARG BHC RBAMERIA RN . HdfaethS HEAmRI. k48424
&I JFE G, CLERIE S Atz REFEHME . g5 R S5om i) 8475 5 X P B4
KA GGG 0 B VIAHDC, SEXTHEAR T &= E R . WEIRJZ KRG, BEARAA AR f i, B
BT R ) AN B 25 BEAS AR HE N AERFRERIR VG B, TS0 & AEVE Ny — Mg W R AR 4E, & 323k
FENBE BN 2 2 AR R, AT ERTHA RIS K, 35 s B AR 5T & (Espie, 2007; X1, 2020).
FAR AN AR AL — PR B, 2 AL Re % @ ik 39 hn i i R Ao B e BE A e M R, T AN A B AR
NETINL,  BET 5 i RERR 5T & (Allen, 2007) . BFFLE IR, S YRR A o T 3500 i DA oaed o2 it e )
BEREE, BEEKERE R FACHERR R & (Brand et al., 2016; Woods & Scott, 2016). 7£SEHF 72
[, 4 BYE S R 2 ) A SCOR RIF 2 1T 2 500E. 1, Guastella 55 NFIWFFE RN, 2 B 4ERE
1 e o0 A G 7 e B FC A AR, BV fse 2 S KT sy, AN 1) R 5T BB %2 (Guiastel la & Moulds, 2007;
Nolen-Hoeksema, 1991). Zoccola %5 A (2009)45 th, S 2 F4EE i 1K AA TR BRI 7S R 11 (Sleep Onset La-
tency) F A AR BT &, JCHO R AR SV SR 5, S e iR, BEAR S ARG, AR 5
iRz RN, WFCIE R B AR BEAR DT & i) ) 48 (R B SR 2 Mgk AT e B, TR A BT
BAMRAEMERTZ P75 2 (RN A BEANAS nT 45 B AEVE B, 1 — 0 PR AICRE R J5i & (Takano et al.,2012).

WAL, ZHUCHR AT FOAR B A ) B AR 5 ) 2 7 E S AMA B DR, G H R AT
Difg. Blan, &orl s MEmFmRERIae /. st iAE BACBRAE, 3 BUR SOE AT %
YR I 8535 PR (Cunningham et al., 2018; Skurvydas et al., 2021), X 3 FEE T AR X Ao A 0 95 Y K 52 A0
1 45 TS OB 2 o PRI B HR AL H2: B2 LR X BRAT Dy e 1) 7 T 52 00 350 40 A J 0 HG -3 B30 e
B 7] S TR o

GOV 2 2 HR AR AE TN AS RS B BRI 7= A2 RTH AR S i, andBE . FIARFII AR SE, X et
MR HNEN D R A BB FE A o BRAEAIT 5T R I s & YR 2 3 BN 28 T8 15 2457 ) S B A R A
Fo VAL TE H (Nolen-Hoeksema, 1991), Wi+ & EHMEAETIAME, FERESPIE. £E
EARTEENE, BFOYRAS4ERFL B BOR MRS . Michl 45 A\ (2013) B 704 s 2 F4E 5 e 4R
A 2 R IR 36, R I e LE SRR 5 26 R 7 AR Re e A S AR i 1 E B2 A €. b4, Mcintosh AT Martin
(1992) A & Nolen-Hoeksema (2000) 8T 58 &I, MR T AIFCRASIS, & BYEMFE BTG 2o B3
Bahne FEINFITHRETT I, SRS LR IE S 2 B 2 R IMA B R I RE J . AR ERP R R,
e VERUETE TS GRS AL, SOMEIS 25 2 B35 B 95 MR A w6 0, SRR ORI S (1 KU 55
2009). XAAER T A2 2 A RIAR TR, SRS 750 EahEs, T4
M AT B A UM TR R4z o DRI B is H3: 4 B4 re il il ) Sk 4, b s 3047 3
A AR TA) R 1) 47 T S

ER B SPATIRER K R T, 16 0] Ge A BEAR b7 2 A A S 2 e b M EH . B WTSER H,
MEAR T = T B P Re 5l KBRS . AR VTS 28, b= AR I F T 1 28 Rk 0 2 i — 2D e A A0 B
5K . BRI, Bz BEAR AT AE X1 46 11T Rgt A e, KD 2 S EENAERE 25 1) 77 42 (O’ Leary et al.,
2017). BG4, BEMWTTOAFFOER B, R AERIEEIE . HIARSE A 1 A 48 S BRI o 5 22 S W AHOC (Lu et al,
2020; Seun-Fadipe & Mosaku, 2017; Zhai et al., 2018; Zhang et al., 2018), XL HELE S giEsEe 5 H
INENRYR, BB ERAT IR (U HT S H3 FTiR). PR R Ha: 24 FE4Em] 5e 2 i it PR e HIR o i,
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KT 51 R S R AT B DRI 2, X AT D e A R«
g EPTA, WU R AR S A MYER PAT I RERI R ML, RS 1 BRI B S e g5 e L rp i e
SAERT, B AR R4 YL AT DI RE M 2 BN QB AR, AT AR SR IR LB iR 1K 4k

2. Bk
2.1. R

W IEI 26 E G & (R R), T 2024 4 11 H & 12 H [0 R8T 3 SR i K 2= AR AT 7 HhAe R
. WHyeALE 1032 4 a4, FEA R TR EREE MR GG, B&PIFH LA 848 1, AMFERN
82.17%. TEA MFEA, WM RN L FRHAEW T ZWE2, S 76.89% (n=652), 5314 5L 23.11%
(n=196); FTAZSHENFHFER N 1954 5 £1.78 & K—Z KRIUMZEAE 5 E 45N 42.22%. 18.04%.
26.53%F1 13.21%. EE2#35%5L 510 6], (5EE 60.14%; EEE=435% K 338 1, &tk 39.86%.

22. TH

2.2.1. R RB%ER(Ruminative Responses Scale, RRS)

KA A% (009 BIT I R4 B4EmK, L2 MEH, e RKR4. wmiaigE, RETRE
AR ZERITAFEERA 4 sitsy, HasHTE R 2 B4 r) ™ BmRRE . XA %
PEHATIG I 5 R, %2R Cronbach’s o 15 ¥ R %A %] T 0.93,

2.2.2. Lz REEER R BB 3 (Pittsburgh Sleep Quality Index, PSQI)

KA AR N (1996) BT ER, PP —MABFESIR 1 A H W BRI 2R 0. ZERAE 18
ANTH,  NEAEEE(GLHE BRI & NBEI [ 55) AT %%, PrE 2 HIRHA 4 R1(0~3 70)it4r, &
YEFEAR I IS Ay, RN IR S 22 . B IR S RN, X ERE U A T
) Cronbach’s o 15 5 & %14 0.80.

2.2.3. HIHR - £55E - [EHE R (Depression, Anxiety, and Stress Scale, DASS-21)

KH Lovibond & N\ 4wl (4IAR - £5IE - Ik A1 ER P SCREEMSE, 20105 4/hi5%, 2012), 3L 214
BH. ZERKH 4 fUhsr, RoleERRszE R AR 55 s oK. i ag
T, A EE. RS ER. JE S/ ERN Cronbach’s o 158 R %4> %14 0.92. 0.84. 0.76 £l 0.82.
2.2.4. UITThEE

KHI Holst & Thorell (2018)Zw 1l 1) s A 04T T e 3% B PEAR A (Adult Executive Functioning Inventory,
ADEXI). HAor R TAECIZAMGI A RS, it 1488 E, Hdh TIEDZ 9 A8, Hi) 5 A8,
ZERRNPAKEYRH 5 sy, R R T AT DI ReShRE 1) EAR R, AT 5T B s 14T
(A ARG 7R, 1% 3K 1) Cronbach’s o {54 0.80.

2.3. BRI

KM SPSS 27.0 SEM 1M AT A AL B RIHA MEGE TH AR M. O T IR TR RO R, BT SUAE
Bl Process JEFAAT 1RO HT, R4S Bootstrap T R SR i ()45 0N B A2 ) BLAF X [H]

3. R
3.1. XEAERERE
WFFTiEEE Harman 208 900 L R 7R R EHHT T R%. 4550858, EIRBUN 16 MR T 11
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B, EANE TR AR R IR R 24.12%, XA LE 40% I S AR HE L R, R MIILRITTIE W ZE I
AERT TR — AN ] il

3.2. HHXMSH
ORI E R BN, RLEWRHZINYEEE M, Bk LE 1.

Table 1. Descriptive statistics and correlation analysis of variables

F* 1 BLEEARGIT REXSH

M SD 1 2 3
1) k4 45,54 10.84 1
2) MR 6.13 2.98 0.46™ 1
3) futhiEe 12.65 9.36 0.73" 0.55" 1
4) PATYIRE 35.50 6.58 0.40™ 0.23" 0.43"

FE: ™p<0.01L.

3.3. FAWB 4T

K SPSS 27.0 1 PROCESS 4.1 fIf74 6 (Hayes, 2017)HEAT AAEFH 0T . & 2% B A5 A oe A8 Bk
177 PR AL EE, B 5 BIE T 5000 VCE 2 HFEM Bootstrap 3%, THELIAIBERN ) 95% B 5 X 1A], #E4T
PNV E R L L

B Al R R, 2 A 25 TR R BNHAT DhRefS 73 (8 = 0.197, p < 0.001), 3 IF ) F0I0 MR
JREAIM(B = 0.464, p < 0.001)Fl 47 1155 46497 (8 = 0.608, p < 0.001); BEMRH [ 24 BA4EAS 7y ks, AT IhAE
SRR, WEARTE RS, SRR GRS, RS2 SR SR TR BRAT B B RN B &, I A TR0
UIRER P

FEE 57 2 S 35 1 [ T 000 672

PERE2415 73 (8 = 0.263, p < 0.001), MREHEMR G k2, FEE KPR
1, B BRI T 2 7 m) FoUIN 67 P A
R
17

“ STHATDhREITRIAE A B2 .
3508 = 0.299, p < 0.001), FMRE MG K-S, AT IIRESR G
Dheg. Bk RIE 2,

DA 28 L PN AT )
fi: PR e Al BRI

Table 2. Regression analysis results of the chain mediation model

F 2. AP MRBMEADIER

JiFE 1 (AR &) Jite 2 (A 28) Jite 3 (AT ThRE
ot A g
B t B t B t
A4 BYERR 4y 0.464 15.229" 0.608 24.391™ 0.197 4351
PSQI 1847 0.263 10.562™ -0.026 -0.710
Stk 44553 0.299 6.240™
R 0.464 0.767 0.449
R? 0.215 0.588 0.202
F 231.916™ 602.313™* 71.055™

FE: ™p<0.001.
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HE A RO PR ARG 56 25 SR S8, BRI T o 5 4 MR 1 6 7E R 2 S 4E FIPAAT Th e 2 RIS 31 T 5 3 ) R A
ER, HSREERN A 0.21, H 95%[1) & {5 [X [7][0.136, 0.276] - K& 0. HAKE, ZAMMH =
FURAEM R BRAR 1 RO ONAE (-0.01) AL B B KF, HE S XA N[-0.047, 0.022]. Mt R,
FEAE 2 (RUNAE = 0.18) R4 3 (UNAE = 0.04) X774 7 R E IR BN, B AT 95% A5 [X [/ 43 Al 4
[0.119, 0.244]1#1[0.023,0.052], HIHARALE 0. X 5% 2 35 & AT 40 i) o e 3508 1Y) 45.00%F1 10.00%. T I
F3ME 1,

Table 3. Test of mediation effects

3. AR

BB Boot Frift iR Boot Cl R Boot CI | [R A
HEMN 0.19 0.045 0.108 0.286 47.50%
iz 1 -0.01 0.018 -0.047 0.022 -2.5%
AT 2 0.18 0.032 0.119 0.244 45.00%
12 3 0.04 0.008 0.023 0.052 10.00%
ISR 4 0.21 0.036 0.136 0.276 52.50%
B8 0.40 0.032 0.342 0.465 100%

BRAR |

0.464"" '-9;026
0.608
EEYSY
0.197

FE: ™p<0.001.

Figure 1. The chain mediation model

1. P TER

4. g

WFAIESE, K2 BYERPATIREM — A BE A B E 7, X —4 58 B 134t 7 StiE ke %
RIHIERL 7 BEAERF S 458, BN, k435 (2016) 20X HIARLE &3 I 7 b R RELER 2], AMAT) 2 18
Ak 7K T 5 H AT ThAE 3245 10 ™ B R 5L B2 1EAH S . Watkins Al Brown (2002) (IR 50 & B 4 B 4d i 5
FA BRI, FIRAMAEES PRI, thoh, RABYEEN—FRANEDYE, &SBARET
Zar, B HFMAT DR (Nolen-Hoeksema, 2000) .

WL R, PSR4 BAESPAT IR Z RN ER, B0 TR 3. 2 B2 KA
GOV 1) DGR R A e K, BRI R R RS . PRI b R, X RS %
S W E RN, HARRDUN NG EE ) R TAE TSI 2 AR 8 S A0 R M PR AR S AT Th g
1% (Michl et al., 2013; Zoccola et al., 2009). X —25 R SCHF 7 KRR B FIG 25 T/ T BB O A OV
RS B TA A B4 LR R — Mo RIS B SERTATL AR, 36 a4 3 R s Ak S 17 280 DR 3 3 T 40 5 ey 2 A
TiRE(Nolen-Hoeksema, 1991); 1M 175 46 WA 15 B & 3R BF o 2 RELZE AV S B NP 17 26 8 15 SR M, Jl el ] 7
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15 BRI T BEAAT T BE 0 22 4k FE 145 (Gross, 1998; 2002); Bl e 24 45 it 5 & A hn s bE A 4%, 3t 45
FHPAT IR

[T, AF 7R3 e M AR S 5 R 47 P 26 70 I 4 Sk S P T DR 2 I sUh B, 3800E T 1R% 4.
BARTI S, [ i i B i al iR N s BE /KT, B ICRm AR oT & MR & 1) B SO R T SRt 4
4, PRI ZE EFEA R SR T PAE 5 R, PIHFPAT IR X — 55 53R TR BEUE 5 A B e
B R, BN AMR AN B A BRI, U2 AN O R S SrX S BRI, A4 FEOA M IhREZ 40,
B 28 RS AN R R IR ) 2 B4 5T DR 2 (MR 2 1 oSG8 E I (Vidovié et al., 2025) . B 78 A 44 L4
I A B AT FE N AN BEUR . — 5T, RS R R PR AR D nT TN RS R B 7T,
e IR S 2 it — 20 5 R R X AR IR SR R R A S ET DR 2 4R, B
FEAHERIRE ) T TR A RIS . X — RIAGIE TN IR E R AR %, 4R T
R4 LA MR AN T B Y B AR AL

SR, W F0 R DL RENR I S 7E R4 A S PAT D RE Z M AFEIE R E TP AE T, X — 45 5 nT Re i T AR
O BT N RN Iy B P 5 M) AU o) T o 17 4 R T A (R e AR ST, AR B E T AT DhRR I R . TERF AT
P4 AR R, PRBE SRS 267 A B AMEAE AT DhRE P E RIS R E i t. X— KI5 C
AHFFERI 5, M AR B A X DA 0 T 8 450 35 A A S8 B 1 2 1 R A 4 AR B (Goldstein & Walker,
2014; Walker & van Der Helm, 2009). 645, $ATTIREAE MBI NEIRE T, ZENNAITRIREC. A5 FHIE
FAAR 2 555 22 R R AL R 5o, REERIR o 2 10 5 0 0082 AT R A L th B 4 25 (19 5 il B 3% BT #4 5 (Diiamond,
2013; Harvey, 2002).

FR, WRRBIREA K —BIR DU 224, IX — BRI A B A Sl i BER B R AT Dh e R . — 7
[, KA ) A TE SIS AR BN SE ), X ESPR 2 nT RE TR 5 1 REEAR BT & 5 34
ITINREMIK R SHIERFFUR I, KR IIRER - I\ AIDRIBEH 52 3 0l 12 55 & 1 T4 (Lund et al.,
2010). UbAh, KFARIPATIIRE R BEZ B Z /MBI ZAE S0 EE . BT AE), MifiHlss 7
I IR 5 2 6) L () B B2 52 (Mlichl et al., 2013). it 87 Jse 2 SE 4 2 p R AR 42 R 67 1 s 4 S M A T T
R ER AR, AR — OB R AR SRS A BRI . A, % A RN ARSR I
SRR U] 7 EARTT ) f G AR BT B S T SO VR N OCRRET TRE AT, M55 2 B AEXRT AT
RER)fA T RE I, X A B SME .

5. &g

1) REFAER 2 BYE, BEIRT R FETEEE S5 AT D RE B RE < M A7 7R 2 & B IEAR G R R

2) A BYERHAT DhRe A B2 TR .

3) Hlk I A I 2 L S AT Dh e Tl k2 i 4 i A PEH

4) MR 5T AN S ME R 25 1 S 2 R AE RS I B AT D Re A AR P i 1 RS U A
EEWH

2K B AR A T H (81673911);  REE T AR i R 2R 03 23 v = Hh 7 I8 45 & B PR (2025028)

SE 3k

JEH, WHEIE, 1R, BRRIE(2010). HVHB-FEAE-FE Iy B MR SCRR(DASS-20) 75 i E K A A b MR IR . A
IO FEFE A, 18(4), 443-446.

575, 9% K(2009). Nolen-Hoeksema J 2 L4k & 16 o [ . o E I e 00 PE =44+, 17(5), 549-551.

BT, FEMG, RER, TV (2012). WIH-fhHE-TE Sy A BB DF TRV, e L0 %, 20(3), 350-352.
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