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The Role of Depressive Symptoms in Approach and
Avoidance Tendencies: A Study on Cognitive Control
Using a Computer-Simulated Driving Task
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The present study aimed to investigate the role that approach and avoidance tendencies play in motor control using a
computer simulated driving task. We recruited one hundred and forty-nine undergraduates and assigned them to either the
depression group (1= 26) or non-depression group (1= 123). Participants were instructed to use a joy-stick to move a virtual
car as quickly as possible to a target point without crossing a stop-sign or crashing into a wall. We recorded their continuous
actions on a joy-stick. Results showed that those who belonged to the depression group made fewer errors during the driving
task and stopped at a longer distance from a target point in both the stop-sign and wall conditions, when compared to the
non-depression group, indicating impaired cognitive control. The clinical implications of these findings and the limitations of

this study are discussed.
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F2oll= 7P SR A ZAIRA, 718 3 Z0| o) AsHERt
ofuje} chabet Q1AIH, AlelH FAHS Subsl 417 Aofoltt
(American Psychiatric Association, 2013; Lee, Hermens, Porter, &
Redoblado-Hodge, 2012; Snyder, 2013; Stefanopoulou et al., 2009).
S27ololl A9 QIAA A YAERlA Qs QAR
3} BEAJS A5 E 741719, o) = FRlit o) 37 4]
o x19] AA] ZHAF o]o At (Pincus & Pettit, 2001; World
Health Organization, 2008). ®-&7-ollo]] u}-2 91z 4] £=A410] oS
3} Azl chat Fhele] A7 Ak FHAOE H7)s, ol
Sl 7183 W% FollA IAH 7] A st Alo=
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Snyder, 2013), 012} clo] Tal et A2 F AHelE 14
Ao g E£Ao] fAE = Ao R B EQItHDouglas & Porter,
2009; Rock, Roiser, Riedel, & Blackwell, 2014). 0|81 AajoI L A}
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o] AA =,

WA RO R SFo| A5 AES 5
|81} = oA A Heltk(Caligiuri

=5 S A A
& Ellwanger, 2000). ©]+= -4, £ e = QAR
oA -5 Rt 53T oAPE o] 8= BEoll A 9] 7
= AStA7IH, 2apA o= AA1A, AelE] A7l szt Hok
(Huang, Movellan, Paulus, & Harl¢, 2015).

olgfet TS I o 2, AIAA FAlE ol thet AllAr 2
S0l vt AAIE o] Stk Snyder(2013)+= HIEREA] A
oA 7ot b= AFRHER] 2 EF HAKStroop), Y1AFA7E
CEE S A Wisconsin Card Sorting Test, WCST), A& 32 A}
(Trail Making Test, TMT), To}-3-34d Al 4 n-Back 4] 50|
A EAZE s Al.2 W o, ZF HALNA 8= w0l A
A7) Bk ozt dofd sEloluf F=o=o] I 8= &7
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o2& o}7|FHH(As cited in Kim & Kim, 2014; Phillips, 1997).
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ol AF-E0] HoJX| 1L Q& A4 O 2 (Harlé, Shenoy, & Paulus,
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27N SAA F71 = A, -2 I x| &of FRFe mRITh
11 XoH(Dickson & MacLeod, 2004; Huang et al., 2015, Treadway
& Zald, 2011). G231} 3]ujof| ofst o 322]Ql 0|20 2 Gray(1987
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S AP el MY OIEE oISl 4714
A AR GAE] g0 Base) 44 11, i
sl 2705104, 918 AFRolA] BISL: FRFSS S481AI71c)

(Corr, 2001; Gray, 1987; McNaughton & Corr, 2004).

LAl A EL &3] W2 BAS WIHAS Holtk(Bijttebier,
Beck, Claes, & Vandereycken, 2009). 0|2+ 4
At =3k A, o] HolAle ket A
A1} R 72 oF7]5}H(Dickson & MacLeod, 2004),
Zo] Hukzk HIl7F=(anhedonia), oL A2} A1 8-
X AA 2k PRIEICHTrew, 2011). o] 268 SHe.
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son} MacLeod(2004, 2006)2] ¢1-Lof|A], -&-2 o W2 3l &
FoHAIS Y B W T At of o] QIgitk 144 F
A s *Uﬂi SN E SETAES RS =9k T
e slujsiglon, £g4 o] tf W o]u] Hh-g-5 HATHSe-
idel et al., 2010; Smoski et al., 2008). Z&}51H, S-L3F AFRHE-S
29F B WIZMIT} tEo] Y A 5715 YEhe vk, A
2 j3l7] 91 B719H AL F7bote] 9k A0 = ofpEic
Q1H, FFFS 2] 79 71 Hofl= BISS] o] 2} 2131 A HAA = 71
Shelo] iAo ® o A= 7id 0 & (Hwang & Lee, 2015),
FFFSZ 7I|’d% & BIS7} &9 Whgsh= W, FFFS= 3325 Kt
ot g 2= A BISe S35 2Q1 7S AUA =i 22
20] ATA oA o g ARt
(Morton & White, 2013) W A}:3]&E-QF4 oflof| A 2] | oFAJ(Kimbrel,
2008) 7} o] Floh= A2 k50| Hoj gtk vk 2t 519 7|
o] A0l Atz glom, £ - o1 IAlof thek 2 W
S Rhegslzof BASeE] o] 9l o, muju) A2 3|ue)s

N

u

o

o .

N He

JP> o

By

e o &

ol
iz

2

FFFS WI71d0] 32 Aol

= U

2 vhegspo] BISeAto] 9Le A0 of ATk ofo] 854
3} BRISIAE SA0) 9 2 4TS, EuL 5 AL A A
2 29l 7P Aol 9l

103



Kim et al.
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4 £8 532 330 g 3, v BT
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SRS F 123 2 &, Hat o] 23524 (FEHAL 2.5) >
A7} 667(53.7%)0] 9Tk -2 ATt} vl -2 tho] o1 LB A %L
A o] o et 74 o] £ AT, L QoI E 3
1} Gloth =100 p=32 A 2 ol 2
o)1 53k 72 =8.04, p< 0L thil, -2l %%, A}l v}
of&}e] i Eo] 27 o, 2 ALY %ﬁlﬂﬂoﬂ gk Al
A2 vlFHoA] 0]52017] Huang $(019)9] AT 98
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St Jackson-5 &= (Korean version of the Jackson-5 Scales
of revised Reinforcement Sensitivity Theory)
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HHE, HEIEA] 204 = 2 Al Lol & Fo] H]
S-gtol uls) 2547t folei o] 2 70 & Ul R,
147)=9.67, p< .01, Cohen’s d=0.67, 95% CI[0.24, 1.10]. A|3§&
ZRA7IA) HA AR BRI E $-235k0] vl 3o
H|3)] F-2l5HA o 2 7 LERLE F(1, 133) =8.89, p <.01, Cohen'’s
d=-0.71, 95% CI[-1.14, -0.28]. E3t ¥ 2719] Hx|A ] HZtol
M $-gAeto] vl ulaf fofeb o 2 ghe 1,
F(1, 130)=5.27, p<.05, Cohen’s d=-0.57, 95% CI[-1.00, -0.14]. 3}
H, Y 2209 7} A eRofas SERo] Bl
H[5]| 505 oA H &PS U Hol= Ao = YT FQ,
145)=2.89, p=.09, Cohen’s d= 0.37,95% CI[-0.06, 0.80]. A3+ 2
}= Table 137} Figure 10| AJAJ3}SIC).

N InESE=y)| Zickn} H|
R} vl - ho] 27| K /5]. 2 0] Jackson-52] 7} 519
AA A -2l ZFol & Yepf=A] AHE 7] 915 ANOVAE A

FEUAQ 2 SEICHH|

Table 1. Group Comparisons in Driving Tasks and Jackson-5 Scales (N=149)

Depression Group (1 =26)

Non-dep Group (n=123)

F Cohen’s d (95% CI)
M SD M SD
Driving Task
Stop-sign condition Max-acceleration 3.15 1.59 3.89 2.08 2.70 0.37 (-0.06-0.79)
Max-deceleration -2.69 2.11 -2.58 1.84 0.07 0.06 (-0.37-0.48)
Error 5.12 3.54 7.02 2.68 9.67** 0.67 (0.24-1.10)
Max-velocity 20.85 7.23 21.44 7.06 0.15 0.08 (-0.34-0.51)
Stop-distance 35.86 13.99 24.76 15.96 8.89%* -0.71 (-1.14- -0.28)
Wall condition Max-acceleration 4.21 2.32 5.13 2.76 2.51 0.34 (-0.08-0.77)
Max-deceleration -2.98 2.40 -3.28 2.56 0.29 -0.12 (-0.54-0.30)
Error 3.73 2.52 4.61 2.37 2.897 0.37 (-0.06-0.80)
Max-velocity 20.55 5.37 22.25 8.30 1.00 0.22 (-0.21-0.64)
Stop-distance 30.80 13.54 23.51 12.69 5.27*% -0.57 (-1.00- -0.14)
Jackson-5 Scales rBAS 14.27 5.67 18.55 5.19 14.06%%* 0.80 (0.37-1.24)
rBIS 19.88 5.11 20.45 4.45 32 0.12 (-0.30-0.55)
rFight 15.23 5.73 15.94 4.61 47 0.15 (-0.27-0.57)
rFlight 19.12 3.84 17.26 4.44 3.93% 0.43 (0.00-0.85)
rFreeze 16.46 4.10 13.07 4.32 13.41%%* 0.79 (0.36-1.22)

Note. Max-acceleration = maximum acceleration during the first 200 pixels; Max-deceleration =maximum deceleration during the last 200 pixels;
Error =sum of all errors during each trial; Max-velocity = average of maximum speed of each trial; Stop-distance = average stopping distance from the
target (Stop-sign or Wall) in each trial; rBAS =revised Behavior Approach System; rBIS =revised Behavior Inhibition System; rFight=revised Fight
System; rFeeze =revised Freeze System; Non-dep Group =non-depression group.

p<.10.%p<.05. *p<.01. **p<.001.
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Stop-sign (target)

=———Dep

Non-dep
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= Non-dep
H Dep

Time (sec)

Wall (target)

6 Distance
(A)

= Non-dep
m Dep

Time (sec)

Distance e

Figure 1. Car distance as a function of time within a trial (6 seconds): (A) stop-sign, (B) wall.
Note. Non-dep =non-depression group (n=123); Dep = depression group (n=26).

*p<.05. p<.01.

SJohTE 1 AT S ST M A T BASOIA ]S
SR kol Hsl FoJsiA W& H4-E5 vrehd ¥H, F(, 147) =
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