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Emotional Instability of Depressed Individuals:
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Square Successive Difference

Mi Ran Choi'

Seungmin Jahng? Hyang Sook Kim'"

'Department of Psychology, Sogang University, Seoul; “Department of Psychology, Sungkyunkwan University, Seoul, Korea

Depressive disorders are known to be closely related to emotional dysregulation and therefore, emotional instability. Previous
studies suggested that emotional instability can be characterized by two components, emotional variability and emotional in-
ertia, the indice of which are emotional variability and emotional inertia, respectively, but there have been few studies which
comprehensively examined emotional instability of depressed individuals. The current study, by utilizing experience sam-
pling method, aimed to compare variance and autocorrelation with the Mean Square Successive Difference, a newly intro-
duced index of emotional instability reflecting both variability and inertia of emotion. In addition, this study aimed to exam-
ine the dynamics of emotional instability with respect to activation dimension as well as valence dimension of emotion. For
this purpose, 25 participants with depression and 24 non-depressed participants were asked to rate their positive-activated
(happy, pleasant), positive-deactivated (calm, comfortable), negative-activated (irritated, anxious), and negative-deactivated
(depressed, tired) emotional states, five times a day for seven consecutive days. The results of the independent sample t-tests
were as follows: First, participants with depression displayed higher valence variability, activation variability, and spin com-
pared with non-depressed individuals, while no significant group difference in pulse was found. Second, there was no signifi-
cant group difference in valence and activation of emotional inertia. Third, the depressed group showed significantly higher
scores in valence and activation of mean successive difference, compared with the non-depressed group. The current study is
significant with respect to the synthetically analyzed dynamics of emotional instability by comparing three major indexes in-
cluding variance, autocorrelation, and mean square successive difference, as well as by considering two dimensions of emo-

tion.
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3fjsl= o Azl Ao 2 dejA QItk(Bylsma, Taylor- Clift, &
Rottenberg, 2011).
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7]&o)ar Z10f| A thAl e o e 5718k = Aol A L
ERdtH(Kuppens, Oravecz, & Tuerlinckx, 2010; Nesse & Ellsworth,
2009; Scherer, 2009). whepA] A}e-0] Hatof] 2143t AJA| 4] Hh-g->
7elo] H-2A o & 7]%=3511 982 2Ju]sicl(Kashdan & Rot-
tenberg, 2010). 7+& A 28 A}=Hl} S-S H e ol Hot Fo A4
HolUHs A AR ST ol Ao 2 Fjdhsl 5
£ 37 HoJUR| &=t (Cacioppo & Gardner, 1999). ©|&{gt 4
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S YERfs A% 2 <A SehHills & Argyle, 2001). HHE 4]
7+ AT S WIS ol AL ST 0 2 Wk = o]

O] R A Hrh(Waugh, Thompson, &

1Al ol B Rkl A2 ) a0l A, s
5713, 0L, S 40| 1 A58 Aot 671591 A 9 2l

& 17‘14 *E}Ol 11]715] J\i oo}
=11 9JtH(Chow, Ram, Boker, Fu-
jita, & Clore, 2005; Ehring, Tuschen-Caffier, Schniille, Fischer, &

Gross, 2010).
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o 5AQl S4T} RgH B Aol 24e TEaL Qlrk(Peeters,
Berkhof, Delespaul, Rottenberg, & Nicolson, 2006). A4 2 Bowen,
Mahmood, Milani®} Baetz (2011)-2 &4 o & A TS A&
shA 3, 1 912 HAE RIS ST A =]

S K]

©
N
2
LJ
>~
Jh
o
>
Zi
O
o
O
}:
i
2
_wﬁ
rlr
o
l
Hr
Bl
ﬁ.‘h
8
o
©

to rlr AL

o agofel A} 90 A B2 BS54
KRRl whebd] S AREE0) AAA Sl e 13
o X5 gol7h 2 Ao = 7|t

R S0 A H2AH B B
240] A71E G EellE A= o]} s
02 FE5H ghe Wollet A2 Aze At
ok olelg Avke] S| BeFHAe] tie 7y
YA Qs 7IRlskaL gk 719) ATE A

oo

Ay

oY, o
oot o
iy

re

-

1

o

Rl o2
yo & ruE

30

N
-

©oow e

o]

ot
r

Cu..
_I_.
mh:

748

SHAL =A5lr] Q8| thoksl /S-S Alokskth A A A
WA (emotion variability)& & 4 21+=H|(Eid & Diener, 1999),
ol A7} Hstsh= =g oulst ZQIAFE HlalE] QA e
Wal= EX g2 AYEIth(Eaton & Funder, 2001). 4] HAL /}‘}

) AR A 243 3Fe] 7ol W) FE-AlK(variance)o L}
Sl AFEEH PSS

_‘EL

flo fu
oX

2 >

_{:‘_]L_
Z}(standard deviation)= Bt
2 IS ot

SHH Larsen (1987)2 A1 E91744
M B

2 Al wiefsl] 91
Wt ofya} AJ7F ¢J&d(temporal dependency)& 11H
SfjoF ghefar At 8}ME}~ =1 /\]'fﬁ A S HRI AFE SollA
Aslo] Walrl 2o A Ao
Stk H0] AL A7 A9
oA A7 ket FS AYs] Sl FAst A3
(emotlonal inertia)2] 7J@-& E=Q15}o] 27| A (autocorrelation)
53 o]& A3} tHKuppens, Allen, & Sheeber 2010). A7 |4}
A
2ol A VBALT 22 o] Wakrt H2ska WS
SofLp HAPYE A Slolaict
oVFollAl xRt A AT A ASE AR A A Eet
o) 71 o) SAE AU ek A=
gA] HBte] Ho ANt AZHA QS efsA] ghor,
FARE A QPAS rehEE A wste] E 2 wiegsia
oFr} = Hoj| 4] 1 SFcH(Ebner -Priemer & Sawitzki, 2007). 0|2
S & |30 TS Bs)| 95}o] Jahng, Wood @} Trull (2008)
& BT AR F R4S BE EH0HE ANIEEE
(mean square successive difference, MSSD)2] 7H'd-& 4713}t
AR HAMS, A7 1S BAS AR o = 7 g St = vhd
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= [e] =]
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AXAE Bt HAVI I A} At B elehe S
Q1 XA B9 e Yehdt S ARG B+ ASE =
Tz gho) Afol & Alret & Wt S Foll Aot 2 MAMd S ut
Gt Aol Alztell whE eAbARl jgke] Heg whgRith o
= A NS F S S0, t= 54 SA1E 2rlitt:
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Kuppens, 2013; Wang, Hamaker, & Bergeman, 2012). <, 223}

PRI HAPA A ARG B A4
AE e8] P HGa B 4= Qlrk ox " Aolsf Hol=
ke A5 PP 52402 1380] RasP 1 A7
AR R 2= dvaga sk TSRV 1 o5 7+ TAIE ARk Al
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A5 Blaste] St PAH A 950 S Het S84
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o|&} tlEro] XA EQ ol thet

Aol Feltell 23& L 578 Aot F4 HA =
B Zi21e] A A FA0 2 Aslugle)
(Bylsma et al., 2011; Koval et al., 2013). A 4] 2]
A 0] A = 2FY o F AAERS-0] Ffo]
(Russell & Barrett, 1999). 5-210]] thgt A AHH-3-&
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Smilek, Eich, & Enns, 2008; Sheth & Pham, 2008). w&}A] 9213}
249) 2t 74164 et A s £ 55 ofo] )
RG] ool An] B 2 92 A 2 e,

2 AolAE S-83 ele] B4 S5 nrh ERHe R of
3f517] $18l Russell (2003)0] AJAISH A4 0] 22 wEl-S E3)] -f

7K B ofLieh ZAPHEHA M) Tt A
A BRI BUA02 sk SHSIE) Kuppens, Van
Mechelen, Nezlek, Dossche2} Timmermans (2007)= A A] 74 & 2]
HSHS ol 219 221 e Aol A AJA] A (core
affect trajectory) &= L}ERH v} QIT}. o] 5 E3| HA AES 721
7Fet 27 el 2t Al ol A o] Wske Ahw Hs vl 03k U

oAl e = HAMIL 591 WA (valence variability), 22}
A Woll A Yep= B4 214 1§14 (activation variability)©|
2} 2Tk T3t o2 W flofl A H 24 HA A 22t
+ HE 9] oot 53} o| R O] Il AR o 2
g4 WAl gt oh 2] S TSItk o] wf ZHRle] HE st
gA] WlE dolo] MAbdL e HAM (pulse), 2122 WA
A2 WA (spin)o et F-ETh(Figure 1). 74t HAM S 2} o 7]
Sofoh 2 g A o] fol7 ket 2M37HE 2 (x y) = vrE
T ZF AAM 9] #axel A o 2 RE O] A2E YEhl= r& oF
Lol Alitsto] ofuli = rgfe] FEHAE AFESH] A=t

o Pororr o

r=\valence*+activation®
A7 WAL 7} A o) 98 2w (0)e] HEHAE AAF

sto] Fheitt. (Y 4w o] FFHUAE F617] el WA 3tk
(alencer, activation) 2.2 THE= A A] HIE]E o}efje} Zro] Zo]

Activation

Displeasure Pleasure

Deactivation e

Figure 1. Pulse and spin of emotions. (A) high pulse and low spin. (B) low pulse and high spin.

1) o] Fol X AT BTS20 = HAR.
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7H12 BT g wE| 2 waksiy

valence, activation,

valence?+activation? \/valencef+activationf

A WEle] Y 2 7} ot 92 the W] = (cos,H, sin0) =
71 4 90k 2t Aelo] AR A Tl ele] S 5
= w9 Wtk 2SI Batako] o) F= Hat WE

Zo] (RIN)7} th2-2] A3t Zehar st uf, 98 74w 69 ZEHAH=
V-2In(R/N)Z 7-&FcHHong, Chang, & Kim, 2012; Kuppens et al.,
2007).
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Center for Epidemiologic Studies Depression Scale (CES-
G0 HARA, 27 HAATE HZo] TS B, A=
3]' Rosenberg Self- Esteem Scale (RSE)@—T—E ZH W
7%4 HVWJ—} FAQ1 HHE HAATk A ofof A =53
oLt 2ol 5 Ho|HA k= A A
RSN 71‘ IS 7 =2 e AYAL Q=
20 & Yepttt o]& Egj2 2219 mdo] up2 A #istol of
S HZe] F oo A=A 22 dtol A= A HAdo]
Q8 Jfdo 2 t}Fojz| 3l QIt}(Beal, Trougakos, Weiss, & Dalal,
2013; Coté, Moskowitz, & Zuroff, 2012).
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Pt o)
A a2 270 etae]] s F91 i hehAy 553e e =
A 7 2of] ohsf Arget & hof oARS Bl 256“54 S
oz A WYt o5 “=(Beck Depres-
sion Inventory-11, BDI-1I)2] 7]&=of w}a} & é}‘ﬂ'oﬂ &351= 27}
S —?‘%ﬂxl & At sk 27
Aeke Fal & ko] Fofsl=s st
ol % CE—4 &, 9% olsh= —Or%ﬁ}x] % *JEHE T
L, 9.2 ekl BA) WEHS 22t Sl A AL S E5H= 255
(M=28.24, SD =9.94)7} 248(M =142, SD=0.72), & 495 0. & 7
Q51T 9.2 H0H0] B AL 2448SD=274), W] v
a2 8:170]310H, 192 ko] Hat Ag2-22.454|(SD =2.59),
59 HlE-2 14:10%00 + et 71}94 Hhd Lﬂ HlEofA 2]
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S} 2E190ck el 9k 5120 % swiol A4 o A
(10:15am, 1:15 pm, 4:15 pm, 7:15 pm, 10:15 pm)°]] I FA}-2] AulE
.0 2 HAH|(google docs, nownsurvey) A5 FAZ HE514]
BALE 2 W0 A0 2R 15 offo] SHiEg sish
SERAZE R|do|u ] B & QI8 Ao & ofju] A ToA] A
Sfs}eint % 358 243 514 5 A7HHSo] o) 1 g o2
T0) ot Sl4=33.93] =, 2|4 313], 2|t 353] ik

f‘lvﬂ

SuE/uY
Beck 22X =(BDI-II)

Beck, Steer?} Brown (1996)0] 735} SFujjol| 4] Sung 5-(2008)|
HAS} Beck?] 9-&-2] 1= 2% (Beck Depression Inventory, 2nd edi-

tion, BDI-II)S 3} &-&ZAF0] AxS A gc) 9-2-0] AAJA,
Q122,712 W Ael ) S4F BoIS TRISHE Tl 2919] %21
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7] Bako 2 FAEo] glom, Likert 47 HE & HAsA ol
Qlek - Zghuict 03702 st 7 23S Fst 24 o]
EE5E 980 B2 208 7153tk gujollA] #EshE A=
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3
1135}0] SQl(valence) W ZH(activation) 2] T+ XS Z3I5H 47]]
o] ol Sl 8ol B whole] thol SstES shsick 3
M= A2 (positive activation, PA)O|H 3J42 (happy) it
-7 (pleasant) 2, A HF+= o-4/M A (positive-deactivation,
PD)o| ‘-2 (calm)T} ‘HOF (comfortable) O &, Alg HF= H
A/214) (negative-activation, NA)o|H ‘A5t (irritated) 2} =<t
AL 2238V (anxious) 0 2, YA M= F4/H| 2 (negative-
deactivation, ND)o | “9-23V (depressed) ™} ‘T|L3F (tired) 2. &
']o].Oﬂq s E’b‘]—o “Z ]—:L ‘G:D(H = KR O-h:l]-q— 'GHH O_I_H Ii:LQ.
BT 22,15, 98, Sefoin LA 3
M 74 #so] 2} S ol Sy
7} o)A = #= ojz] PA, PD, NA,ND 445 15 o
oAt =2 LR ZF 271x2] PA, PD, NA, ND A7} At
e} o2 Brf|2 $14] HA] BT AFO] o
Lpye e a

u r_‘m -11)1'

= ot
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Ko7} = [(PA+PD)-(NA+ND)]
Z¥7} = [(PA+NA)-(PD+ND)]
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Displeasure y W (A S Pleasure
*
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FR17Hvalence)7} F47F Lo FAA A& T Wol HHst
I, S5 Uer HAA A E o dho] HgItial g alglict vt
Z7X ]i 7"/\47]—(arousal)7]- Playds 1/}21_ /\cﬂ,g}%
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MR B ovm B 4@7}% ek mhA|
@A ATAT S Do o
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ek} 0.2 ko] Xjo] 2 A HOFT (Table 1). $-2 4
©.2 ko] vla) golulaiA ;*—% 99l B 528 vt

= Aetol| vl S

o

Table 1. T-Test of Emotion Means for Group (n=25) and Control
Group (n=24)

Experimental Control "
group group
Valence mean 1.03 (3.66) 9.65 (6.92) -5.4204*
Activation mean -0.80 (1.60) -1.05 (1.85) 0.51
“otp < 001,
Activation
Displeasure—— L2 Pleasure
*
S " .
*
Deactivation e

Figure 2. Core affect of (A) depressed participants and (B) non depressed participants.
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Kramer, & Wherry, 1994; Watson, Clark, & Carey, 1988). HHH Z}
W TR 2 T FRIAE Uik o] Sl Aol ek
LA SE9LT £ (47)= 51, p=.6. 92 AR} 192 e S
of Galrto} 2147hE 2 814 A core affectS Figure 29]
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A AR FAS 48T G50 o] PEE AXIFUTP (Table
2). 71 A7k -8 ARk vl -2 ko] ula] A WAL} A
QPgA0] §9l Ak 2P A PolH BE e 55 Bl

t (47)=3.55, p<.001, ¢ (47)=3.13, t (47)=2.94, t (47)=2.89, ©.F+
p<.OL WA AAEEL AJa0) 79 99l Xt ZH 2 ofA
5% $OJ5Afol2 Ho|x] kgl

Table 2. T-Test of Emotion Variability, Emotion Inertia and Emotion
Instability for Experimental Group (n=25) and Control Group
(n=24)
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Experimental Control ¢
group group

Valence variability 2.7 (0.36) 2.3(0.42) 3,55%%%
Valence inertia 0.33 (0.24) 0.28 (0.28) 0.65 Table 4. T-Test of Emotion Variability for Experimental Group

N N ' n=25) and Control Group (n=24
Valence instability 8.45 (2.33) 6.29 (2.77) 2.94*%% ( ) p( )
Activation variability 1.73 (.26) 1.52(0.22) 3.13% Experimental group  Control group t
Activation inertia 0.16 (0.17) 0.1(0.2) 1.21 Pulse 3.92(0.97) 3.67 (1.05) 0.86
Activation instability 3.91 (1.25) 2.9(1.2) 2.89** Spin 1.47 (0.45) 0.86 (0.69) 3.674%*
p<.001. **p<.01. *p<.05. p<.001.

Table 3. Correlations Between Emotion Variability, Emotion Inertia and Emotional Instability for Experimental Group (n=25) and Control

Group (n=24)

Valence Va Valence In Valence Ins Activation Va Activation In Activation Ins
Valence Va .13 .82%* 64%* .03 57
Valence In 21 -.36 -31 31 -47%
Valence Ins 84+ -4 78%* .02 8%
Activation Va 27 =22 A1 .08 92%*
Activation In -.004 .08 -.06 -.01 -.16
Activation Ins 29 -.19 A1 93%* -.33

Below the diagonal is the Depressed group, and Above the diagonal is the Non-Depressed Group.
Note. Va=Emotion Variability; In = Emotion Inertia; Ins = Emotional Instablity.

*p<.01.*p<.05.
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