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Abstract

The ability of distinctions between similar emotions, known as emotional differentiation (ED) is
essential for depression and emotion regulation (ER). However, whether ED would influence de-
pressive feelings through the habitual use of ER strategies in stressful context remains unclear. In
this study, we predicted ER mediates the pathway from NED to depressive feelings. To test our
hypothesis in a measured way, 56 undergraduate participants were recruited to conduct an expe-
rience sampling questionnaires containing 84-137 reports to trace their negative emotion states
during and following the final examination. In addition, self-report measures of cognitive emotion
regulation strategies (the last day before final exam) and depression (totally 3 times) were con-
ducted respectively. Consistent with our hypotheses, 1) participants with higher negative affect
had lower negative emotion differentiation if we compare different time points (during vs after
the final exam); 2) individual with lower NED exhibited significantly higher depressive feelings,
and these effect were mediated by cognitive emotion regulation strategies (higher scores of cata-
strophizing and lower scores of positive reappraisal), but the relationship disappeared after aca-
demic exam. Our results highlighted that NED may facilitate adaptive ER strategy, which may buf-
fer depressive emotions caused by stressful life events.
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1. 3]

1% 2 73 A (ED) T I A2 X 73 s 5 48 5O0 RN L8 BEAT G 40 . TP IX 43 Re /0, A TE 45 K0 B2 (EG)
(Smidt & Suvak, 2015). & 7 H1E 27 (L(NED) I NTEL i A2 1% I 1 F e, 388 2 H B AR a8 (1) dn
ATV 3 B4 I o ) R A IR AT TR RS2, K A7 T A7 6 2o A PR N B8 5 2 FH B 8 4 ) Rl SR A iR At AT T )
T RSB AnARA TR e AR5 RERE) o — TR 28 I R AN AR I PRFEA A 7R, NED SRS 45 2 A
(Demiralp et al., 2012), JERIHFFE 45 R — AT REMREZ, NED Bm /MR T e E M. . B A 2 15 5
L 25 (Brown et al., 2021; Kalokerinos et al., 2019; O’Toole et al., 2014). &2 NED 5 #IHl 15 2 Ml ¢4
TR B UIE &R (Barrett et al., 2001; Hammen, 2005), I3 NED 2 75 238 i 4 47 45 18 5 S0 52 i
AMABAE R 77 2 5 A TB] B HEI A 26 AR L 221 .

FE Gellm R AN AR I R AR A, BRIBR 22 () BIF SO AR 26 5 BRI NED B R A2 K (Plonsker et al., 2017,
Santorelli et al., 2018). 41, # EEHIAR [FAG(MDD) & 4 1) NED /KK T §i 2 5 3% (Demiralp et al., 2012),
TEARBHEREAR PRI T HRARI45 R (Starr et al., 2017). BA1Z 8] & R FIMERE AT BEPS S A BRAA SN A 25 1
52 A0 BAE H (Satpute & Lindquist, 2019). MIHEEIE BB KA (Schwarz, 1990), &2 —M(E Bk,
ANF I R AN R R AR5 B e INIXAN R B3, S AN IR B A i 15 26 7T Re 75 22 2 I RE 7D, i,
R 45 1) 938 B AR B (Satpute: & Lindquist, 2019) 288 1158 &5 KR AR 24 (1918 46 & (Lindquist et al.,

][l
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2013), VLR R TAEIRIZ B8 J1(Erbas et al., 2018)F140 4T ThAE(Snyder, 2013). LMERIBT I KB, E 4
AR RS (MDD) -5 P9 B0 575 (Wiebking et al., 2010). 3 LA FG 012 50 81 55 8 5< ) AR A4 8L (Joormann et
al., 2010)FIHATThREZ i (Levin et al., 2007)H K. [Hik, KIL MDD £ 4% 1 NED HEAKHF A AT
SR, E SRV NMAE & IR —, BESN ZH W XREEHNEM, HAT AR .

e B S A PR A T RS A RIS S B, X R R (IR 28 1 T I BRI 67T A7 45 1Y) 55 BE (Kalokerinos
etal., 2019; Kashdan et al., 2015; Sheppes et al., 2015). 21, RAHHFTPFIREH HAEEHSEBELRT
M AH S NED . Barrett A 3[R 35(200 1) T 78 &, NED %5 55 HIAMALE S0 7 T 175 28 I £ B8 40 < i A
FHAE R 15 SR (DL U RN SRR K-35 2 5 BEAE T HR 20 (Barrett et al., 2001). ST, KA Fpil 24015 5
AR — AR SE R FE A G, JO TR, 15 45 R SRS OB A8 B AN [R5 VE I (Webb et al.,
2012). BAARE, QUHEAR A E AL HeS2 AR YR EE N ) SRS B R G R, BRI AR S SR
SRR I 45 SRR DG o 17 [ 3 | e e A 0 R ) 5 S s ) 5 Y AR & SR A DG, AR SR AN LRI (Al dao et all.,
2010). i, Kalokerinos % AN(2019)KH, SHEisr b ZHAHLL, ARNELE o0 00T 5 SEns 5 8 A 28 3 n
(1) Bk B 5 (Kalokerinos et al., 2019) W1 ERTIR, AN [A] 1% 44 440 S0 7] B S Bt AN R A 0 in o 7%,
Fext o HAR B A AR, DA BRI NED 545 15 4% /0 b 560 2 8] (% & . McMahon Al
Naragon-Gainey (2017)48 1, 1545 715 (ER) HEB& X KR ot U & ml e S ik 7 H % ER SEB A (1) iz il 1)
(Naragon-Gainey et al., 2017). #ATf1, AATX NED 5% ER SRSl A 2 M6 R A2 £

& 7R AR IE 1% 0095 Il 2 —(Burcusa & Tacono, 2007; Hammen, 2005; Muscatell et al., 2009). 7£5:t8
THOLR, 27 S HAREE R AE— T, — SN AR (A & RS 46 0 15 55 T Re 2 i 2T 5 7E - 480,
JE 1% NED KIRSIA SN S ¥, Erbas KILFAIHEQ018) KB, H¥H L /IHETESHM NED (52 # N7
(Erbas et al., 2018). 7 —IRF T &I, NED 7£7 D EREAA I H & BRATURI AR 17 26 2 81 5¢ & A 1 1
M, 5 J38HA B4R & (Starr et al., 2020). [FAFE, Rodman 55 A\ (2021) &3, THARANFNLE 24 (1 = 5 7
PRI 58 7 IBRENF (0 1K 15 AR 45 2 18] BOW% A% & (Rodman et al., 2021). XEH, AMAR NED ] G 2 bt
5 N () A0 7 2% 85 (AN AT A2 4, NED -5 #IAR A% 45 1R G I PT RE 2252 B S L8 1 77 5 8 KPR 15

TEARW I, FATEERT: 1) fFEEAFAEE RS, NED SHE% 2 MR Uk 2) 7F
FREL g EE T2 B R IS, NED G ] e 38 5 18 17 25 A 15 SR mE 0 K 22 AR SR IS 25 i s . o T
PR AESER RS G MA TS E AN ELSE R, TCRH T A HFREESM). X R VETE RS i 7T
U A& HESS, FUN'E RVFBRIR S EA B S I SE B 40K A, #4907 [BI120R 2 (Ebner-Priemer et al.,
2009). FAME B NED SHIARE 2 2 A, 1 & Z [0 FoK 52 3 2eRe i ER SRBS /o th4bh, 3R
AR I P A8 A T R i B

2.
2.1. 85&MERF

56 4N E KRB HRZ 15 58546 4t My = 19.45, SD,, = 0.69)# 49N IE K 43
1o IS 5FHTORARE L, IELRATEE 7 A =S,

AR AZABLE 1), 8B, 58 8080E RS = 5% — /5 B E 05, 7
i S AT e 3 3 RETFHLLE 7] 245 2 F 6 (https:// www. wix.cn/) b 58 B 56 R AE(ES).

T B, S HEER A RIAN SR T N 13 K ES M4, FRMNE L 8:30 #E L 11:30,
1 (GEAEA)E S GEF ™ E) KRR A B EREIHT 7 Rty EHRNRE—K, A58 T
(el EE
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=B, AT T 5 FRAE K 7 K ES #2FF, HAERFTH ES )5S 7 B3RS M. ]
K ES 7t TR bR RN 83.4% (M 60%3F] 97.9% 4 4). B AS 5H5MEFMTEZIER, ESARME,

lé]])i;g Experience Sampling BDI-II Experience Sampling BDI-II

1.3 1.4-1.16 1.17 -1.23 1.24

Figure 1. The detailed procedure with dates

B 1. HiERERIFERIE

2.2. BF

2.2.1. BEEE
X2 5E LI R G EAT T, T AR P BB AT AR 5 B BREEAS 2r 3RATT
oAk R ) L TR ST 28 D 01 3040 R R AR KT BB 0 TR D e 25 FAO 15 2 9B L

222, RS
FAT 5530 AR HA A5 8 b 47 T 15 46 (NE) A 4 i IE Th 15 46 (PE) IR A 2R R EL(ICC) (MUY,
Znt —BOHR I E A AR TS 26010, AV R 8RR psych(OH ) ICC BEUHE T A ICC. 1CC
(B RS AN AT (8] P9 22 Pt 2607 2 AR . ICC &3 Fisherr-to-z # 4, SRJGRVA-1, XFE 40,
1% 25 73 AR (Hoemann et al., 2020).
NE,; =Eyg +NE, —~M . + &,

T~ KNE 2
Zt i Cw

S —

" {m-n(K-1)

MSR.. = Z?szNE<NET/ _MNEi)

v (m-n(K-)
MSR,,.. — MSE .
NEj

ICC A: ¢ FREWF A A T2 B SR ke FREBEREG K BEEG j, RieEN % e RZE; ENE,g-:
J NP THE 28 k FIX1E .

2.2.3. HPERIELE

BAE DL 5 SR § e (BDI-IL, Beck et al., 1996)%F 2V 3R Al « 3R 45 A 38— A S5 (K40 1% 24
HEAT 7 VPA% . BDI-II () A 7 — 21k B 4 (Cronbach’s alpha R2EUN 0.85). B 7 o K224 b B 1R s i mf
SEPE(EM RECN 0.73, p <0.01, Yang et al., 2012). SZREXEEANTH FIES M 0 2] 3, 21 AT H IR
Sy B RHAR IS 26 FIFERE, o3 B0 R R F AR I 28 b ™ 2

2.2.4. INHTESE BT R

TELE TR RISt 36 NI H 4RI HNE 26 5 W 5 —— SChR(Garnefski et al., 2001; Zhu et al.,
2008) M5, 210 45 VP Ak 52 120 78 I A2 He A I R 8 DN I 25 1 1 9 . CERQ-C 5 5 7
&R SRS (AP 4EZ . BARE R th R B E R SRR E )R 4 ERA REISEDE 3T, K
Ml RRAFTHEMN), BAKIEE 4 MH . ZIRENFEANTE KM 5 AFwfFERITs, M 1=(L
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FIANE] 5 = JLTEAZ). F0RmRLESHST MM . S mR e S, 6T H
AT SRS SR MR R S Fe At o AN 3 B R A B A v 52 11 N 58— U (Cronbach’s o > 0.76), i H. CERQ T
PR BH B ] 3252 O E IS FE (A 0.44 F1 0.78 R55; Zhu et al., 2008).

2.3. BB

T, BATHEFRIE S RAA R, FEERAE N S FR bR AR g5 AR IS 4 1 2 =, DRI
AN OGETH545 BT 7RG, FEAEEXS ¢ A 50K 56 5 b 25 1A () A28k ) 1% 245 1
T AT 22 5. SR5, RATH BRI RR LS 7R 2 AR &R, AR A Re ik
NTF—H50#7.

T IAEFRATIR B, FRATIE &5 4 5 FEAR AL (SEM) HEAT #6420 4, M Mplus 8.0 (Muthén &
Muthén, 1998)H (K £5 4 J7 FEAR AL (SEM)BEAT BE A2 40 BT, AR E0 25 X3 [B) A5 305 NED. 15 28 1 15 SR Al
AT 26 2 (B IR R o TEREANBERLZ /T, AT PTG R AT TIH— B i TREAREUD, AT
Rt i RS THMLRWE At T LB o O 7 30k B O ARG 25 4 79 SR s 2 5 BHAA AN FE R RCR, 3ATH 9
TN 1 28 1 1 SRS AR N — DN E AR BTN — AR, AR5 73 90 40 A B 456 4 b SRR E A R 9 MR

3. 5%
3.1. RSt

E 1A T AR SRR S 5EREMHE, S 5EEFRYIRSD T E 2 1 kE
(1 ="7.09, p < 0.00 AT DHIBIRIG A (1 = —5.44, p < 0.001). M, SHEBEME, AATESE XML
J3 7 BB 2 ARG 4 0 (e = 5.62, p < 0.001)FFE D [F)iE R IE 26 01kt = —6.31, p <0.001). S5HE 5 AHLL,
R 2 55 AR TS 4 & (e = 5.82, p < 0.001).

Table 1. Descriptive statistic among variables

= 1. TEMmRMRIT

DAEP AAEP
t
(M + SD) (M + SD)
Male 10 (17.9%)
Gender
Female 46 (82.1%)
Age 19.45 +0.69
Positive 1.72+£0.38 2.00 £ 0.56 -5.44""
Emotion intensity -
Negative 1.71+ 0.61 1.23+0.32 7.09
Within-positive -0.20+0.18 —0.40 + 0.23 5.62""
Emotion differentiation r
Within-negative -0.27+0.17 —0.13+0.18 -6.31
Depression symptoms (BDI-II scores) 9.30 +5.99 6.34+6.35 582"
HR: p<0.05; "p<0.01; p<0.001. DAEP FIIEAS EEAE R MR, 1 AAEP “PIME A B A

M2 e

3.2. AMRFEABEEIOBEXME

KB AL ERAHMEWE 2 s, B REFWHERIFRIL R )G, 1H4 iS5 TG4
o P (B FE A 17 5 ANV A s 48 5. 3 Uk 2R (ps < 0.05), 5 2 BT AIAF S AR IRl (Willroth et al., 2019).
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BATVEI, 1E 2 R A5 iR 2 S5, BTS2 50 tL(PED) 5 T HoAth A8 & #0040 38 A 5 P (ps >
0.05). N RIE, NED S5HHETE (= —0.51, p < 0.01)FI R AEALFEIG (= —0.36, p < 0.05) 5. E M 5%
X5, NED H5HRIEZE UM (r = —0.36, p < 0.05), {H5FTAIE 2475 58S T K (ps > 0.05). 1EFT
BREE A R AR, SRR VPN A G AL R 5 2 2 i R A0 S AR 1 46 AH K (s <
0.05, W3 2).

3.3. wERAE, HEBHEENRYAESHMEENXRPEPMER, BEZRBEUFR

FIT A B 42 R B N G 7 AR A R R bR HEAL B . AR SR R R A b, U AR 26 1 T 5K
s S HNARE 26 M ER A2 B S2). B T 9 AL AR VRN Sl o, A 7 HAh SR 1 A B I A i
F(LE $3).

eV AR IR, NED 47 A AR 5 45 (B = —0.24, p < 0.05), Fula Tl 5 k(8 = —0.36, p < 0.05),
GEAMEARIE [ TR S 45(8 = 0.45, p < 0.01). SRR G, HA KA SIS Z ML R EEEB
=0.40, p <0.001). [FIFE, TEZERIE], NED fja AR S 25 (8 = —0.34, p < 0.05), I1E [A] FIUAR AR
FP (B =026, p = 0.06), FRBLFFVFAN G m) TOIIHIAL 1% 2 (8 = —0.26, p < 0.05). N HRLE R 5, RAR
PP S IR T 28 2 TR ) 58 R B3 (B =—0.27, p < 0.05).

{617 5 2, NED B &2 5#HES N E R AR 285800, BRI IER A LSRN 5 T
KRR, HERGHE, KEXRFKRTLE 2 FE 3).

DAEP -0.24* DAEP
NED Depression Feeings
-0.36* 0.45%%%*
‘[0.56* * A Catastrophizing 0.42%**
0.01 " 0.40%**
AAEP N AAEP
NED -0.19 Depression Feeings

Figure 2. The structural equation model of NED, catastrophizing strategy and depressive feelings during academic exam and
after exam period

B 2. FE K EAEANE R /FH) NED. RIEWREEFHGBIFER SIS IERE

J DAEP -0.34* DAEP
NED Depression Feeings
0.26* -0.26*
Positive
0.56** Reappraisal 0.51***
\ 0.09 -0.27*
| AAEP TR AAEP
NED -0.16 Depression Feeings

Figure 3. The structural equation model of NED, positive reappraisal strategy and depressive feelings during academic exam
and after exam period

B 3. FllEKAAEFE IR R NED AR BTN SR AR B &GS 105 12188
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4. itig

AW TR FH 560 R, SR I 26 119 SR RE 75 iR NED £ i /) PR 7745 52 0 AR 1% 26 1)
oM. BATRIN, S5 ERIEAE, ARV 25 A AR 2 1 5 = ) 67 1 17 45 5 B A B 22 [ Al
1h4E, (HHIIEL 7 G(NEDYEUD o SIRATIER R — 3, ST A kB, NED R&EMS5E 1
JE SV FAE AR, T AR AR AR T VT IRURS R A 1) 5 e PR A T = A AR i 2, (HAEAE R
JIFR T MR oz, FRATAERUE, FELLD RS 25 7T SRR 755 /1 a1/ 5 NED FIH0ARTE 26 19146
Bl o

El 2 8 N R R A T v B T, FRATII FE 25 Rt 7R, K22 AR I P A 46 0
AR AR 28 W] T B U5 o AR DA R4 7 ) MEE R 7115 5N NED 55 P A 48 9 5 2 T8] 1) 5%
B, 52T 20 BRI NED 5% ) 67 15 45 58 2 A % (Dejonckheere et al., 2019; Willroth et al.,
2019). MEAL, FATEIBFFUAREM, EEEIHE], BAKH NED 55 ) RO 25 AH oG, miE
B 5, BRET NED 58 ) 0 5 28 5 BEA ORI ST ATAL STy FRATHEN, NED 2R A5
Al REE O R DR, AR BARMIE S ARL, Xt — e 1R R R A R . DU RIS
KW, AIEESFS T IRECHE B 8E 71(Shors, 2006). KL, EXFEMENERT, RERMSAHE
AME TNV IR T HEHARAE B, SHAERBE N TE, SEBCLS X 7347 8 1 48 A RN 55 Uk
/B (Erbas et al., 2018), ik, ZEEIEIT, BARKIGUIHAE 25 7040 K F 7] B 5 ORI A7 IR 26 5 B AH 5

TEEJJPREER, NED Bk & AN AR 17 28 7K T RRA, T 175 4 18 1 SR CRRAR P P17 AR 9 M A SR e ) ke
B THRMER . B, R EEME B, TR RIS B (Schwarz, 1990). 5 EAR%E
I RG24 A ) — PR L 2, 27815 5195 5 1715 (Kashdan et al., 2015), XPREE 48 AT 20 A0 RIS
PR R B AT IS 244 17— Fh Bt bAh, BB FRI, 15 4 R T i R 35 i e 1
4 B SR AN R B3 I 1 1 1 SR (Sheppes et al., 2015), NED 7P, b6 i 1 25 R A B RS B,
BT3B 25 77 A (1 JE Rl (Russell & Barrett, 1990), We883E SR SE0E,  HE A B0k b g e o) 751,
T A HIAR 7K ~F-(Schaefer et al., 2017). HIK, WKW, LIRS —F0 A R EIELE IR T 0ng, Kok
FE 2RI 155 &5 bR 2T X6 P 3B GRS 1 B %2 (Torre & Lieberman, 2018). BbAl, AMAX 140 5
EERESAAREE M E S DI, RYE Di Maggio FIM AT, £ & M4 EIE B T H iR iz
HlfE e, (Rt LEIHE B E LR (Maggio et al., 2016), FFEARINAR X (Joormann & Stanton, 2016). #x
J&, IEWZHTIHEFL(Webb et al., 2012)—#F, K 9 FpSEm& /R i Az & R B35 1 B R AT g =2 B B0
ST 28 R 1 S HAA AN R B T RO

FATHIWT T R LW, NED AJ DU ik =) 15 14 1 A5 FH AR A PR 253 0 (0 AR 2> 5 A A4 SR s 1 458 FH R 5 e
AN BIFDATE 265 o AT B SR S B AN 8 M B A DOTRIER, FET SR TN 2R e 1R 47 9 MEAK(Bjork & Sand,
2018; Carleton, 2016)o X HARSE LIRS OUH S A F 45 S H R — N AT RefE A TBOR 1 9701 17 45 R U5
e, BRSO SRS, X E I NRAENE, 2SECOERSR, WErK-FramEr. ke,
TEREM 7RIS ARAS, BUNIELE BB I 2E, A BT A G AR B 5 4 0 F A, A A
P EEZIR, IR AR PP A5 B A B ) U T SRR R B AR I 4, ST 2 IR RS G BOKE, A
T PR %) AT §E 4% (Dryman & Heimberg, 2018).

G, NED. ARSI 1 RIS AHNAE 26 2 R C R R T BATVORXEE IR 118
JIEET, MERINEK P EZR 552 2] NED [, He 77 S A3 AT 2 SOV R G AhoRS fefe 1) 3 AR U
(McGonagle & Kessler, 1990). 1B U1 ANMALE 7 5 55 v X 53 9710 15 44 (0 BE JJAH X85, NED fRLF- AT BAFHS
B St A 250 R 155 28 1 T SR, DT B ARG AT R A RS i B Ry o iz, e 7Rl BB W JE s T
PEAAPEG 48 3 A I 48 RS RI AR R 2 1] ¢ FR ) H 2 5t
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A FCRA . H, APTCRAIEGBRBIEILRS 58 WREERE, BaRZmzE, £&
RS (Trull et al., 2008). HIK, AWFFMSRARE 7155 NED S5 2 AR R, Ik
BL 7 BSR4 R T S B R RN B =, IRATA BRI BEXT NED 5 #1545 2 18] i) 2K 2 A 1 5
TER, XALTAESRREAAT, W SRAEZE I I 77 S i e e 70 % B LR 1528, mREST AT 28 4%t i
T4k, AT B AN A R STAISE P XS

5. bR

AT S B T O SR R AR, 1 2 A IR A R B AR o (B AN R 2 Ak
e, AWFFAE A RN EOR B 32 R B IR AT RS 1) CERQ-C. fEILSEAETG , FRAT1MEH
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Figure S1. Simple effects diagram, NED represents negative emotion differentiation, DAEP represents participants during
academic examinations, and AAEP represents after academic examinations
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Table S1. The moderating role of NED on the intensity of negative emotions
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Figure S2. Structural equation model of NED with academic examination period and post-examination depression using 9
strategies as latent variables
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Figure S3. Structural equation model of NED reappraisal strategies, and depression during and after academic examinations
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