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Abstract: [ Objective] To investigate the attentional bias and its time course towards emotional faces in three different
rumination types of college students.[ Methods] The positive and negative rumination scale was used to identify three rumi-
nation types among college students, and we selected 28 students from each type to explore attentional bias within a dot
probe paradigm combined with eye—tracking techonology. The emotional stimuli included positive—neutral , negative—neu-
tral and neutral-neutral emotional face pairs. [Results] The reaction time indices showed that for negative—neutral face
pairs, the effects of rumination type on bias index (BI) and disengaging index (DI) were statistically significant (F =
20.11,P < 0.001, *=0.33), (F=11.46,P <0.001, n°= 0.22]. But no statistical significance was found for positive—
neutral face pairs. Bl (t=7.06, P<0.001, d=1.34) and DI (=592, P<0.001, d =1.12) in the negative ruminators
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towards negative faces and BI in the positive ruminators towards positive faces (¢t =2.78, P < 0.01, d = 0.53) were all sta-
tistically different from 0. No statistical difference between orienting index (OI) and 0 was found in three types towards any
emotional stimuli (P > 0.05). Eye movement indicators revealed that the probabilities of the first fixation were statistically
different from 0.5 in all participants under all conditions and the deviation of first fixation latency was statistically different
from 0 in normal ruminators tworards positive and negative faces. In all participants towards positive and negative faces,
statistical differences were found between the deviation of first fixation duration and O, the percentage of dwell time and
0.5; and the main effects of face pictures were observed (F = 8.24, P = 0.005, n°=0.033), (F=9.31,P =0.003, n°=
0.036).[ Conclusions] Reaction time indices showed that negative ruminators had attentional bias to negative stimuli, man-
ifested as difficulty in disengaging attention, while positive ruminators had attentional bias to positive stimuli. Eye move-

ment indicators showed that all types of ruminators had orienting bias of first fixation, initial and overall attention mainte-

nance to emotional stimuli, and the attention maintenance effect towards negative stimuli was greater.

Key words: rumination; attentional bias; emotional faces; eye—tracking technology; college students
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Table 1 Demographic data and scale score differences for the three rumination types [x +s,n]
Items NR Normal PR Fly P
Positive rumination score 26.89+3.30 23.64+3.02 32.93+3.27 60.746 <0.001
Negative rumination score 34.21+4.50 24.86+3.77 20.57+3.67 85.379 <0.001
Age/Years 19.54£1.17 19.64£1.13 19.61+0.92 0.072 0.93
Gender(Male/Female) 5/23 6/22 6/22 0.147 0.93
Only child(Yes/No) 3/25 6/22 9/19 3.818 0.15
Medical as major( Yes/No) 15/13 16/12 18/10 0.686 0.71

NR': Negative rumination type; Normal: Non—rumination type; PR: Positive rumination type.
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Fig.1 Flow chart of a single trial in the experiment
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Table 2 Reaction time of the three participant groups under different experimental conditions [x + s, ms]

Congruent Incongruent
[tems
neg. vs. neut. pos. vs. neut. neg. vs. neut. pos. vs. neut. neut. vs. neut.
NR 428.67+92.54 439.60+88.80 464.83+93.78 446.17+81.44 439.27+85.69
Normal 454.13+82.46 452.53+88.30 453.84+82.13 454.67+78.77 457.21+84.65
PR 413.03+83.57 406.19+78.53 414.88+77.87 416.60+82.64 412.43+77.76

NR: Negative rumination type; Normal: Non-rumination type; PR: Positive rumination type; neg. vs. neut.: Negative—Neutral face pairs;

pos. vs. neut.: Positive—Neutral face pairs; neut. vs. neut.: Neutral-Neutral face pairs.
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Fig. 2 Mean reaction time of the three participant groups as a function of face—pair contrast and dot location
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Table 3 BI, OI and DI score of the three participant groups involving pos. vs. neut. and neg. vs. neut. face pairs stimuli
® + )
BI score Ol score DI score
[tems
pos. vs. neut. neg. vs. neut. pos. vs. neut. neg. vs. neut. pos. vs. neut. neg. vs. neut.
NR 6.57+29.01 36.16+27.08 -0.33+23.84 10.59+29.54 6.90+26.36 25.56+22.83
Normal 2.14+26.27 -0.29+15.23 4.68+27.02 3.08+25.08 -2.53+23.09 -3.37+27.67
PR 10.41+19.82 1.85+27.96 6.24+18.59 -0.60+25.93 4.17+25.51 2.45+20.73
o 1.20 7.06” -0.07 1.90 1.40 5.92%
Rt 0.43 -0.10 0.92 0.65 -0.58 -0.64
- 2.78” 0.35 1.78 -0.12 0.18 0.63

NR: Negative rumination type; Normal: Non—rumination type; PR: Positive rumination type; Bl: Bias index; OI: Orienting index; DI: Dis-

engaging index; neg. vs. neut.: Negative—Neutral face pairs; pos. vs. neut.: Positive—Neutral face pairs; ¢, t,, and t;: t—tests of significance of de-

viations from zero; ' P < 0.05;% P<0.01; * P < 0.001.
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Table 4 Eye movement measures for participants of the three participant groups involving pos. vs. neut and neg. vs.

neut. face pairs stimuli (x £5)

PFF DFFL

DFFD PDT

Items

pos. vs. neut. neg. vs. neut.  pos.vs. neut neg. vs. neut.

pos. vs. neut neg.vs.neut.  pos.vs. neut. neg. vs. neut.

NR 0.55:0.10  0.57+0.11  6.42+20.98  1.62+25.50
Normal ~ 0.56£0.09  0.57+0.09  12.82:+28.40 11.93+22.10
PR 0.57+0.11  0.56:0.08 -8.17¢4029  9.00+25.99
- 2727 3277 1.62 0.34
by 3.447 4.56” 2.39" 2.86”

- 3217 4.10" -1.07 1.83

32.31+40.47 48.99+40.15 0.58+0.09 0.61+0.10

28.54+30.12 36.53+28.12 0.58+0.08 0.61+0.07

28.61+43.14 43.40+32.53 0.57+0.09 0.60+0.07
4.22 6.46" 4.917 6.14Y
5.01” 6.877 5.06” 7.60"
3.52% 7.06” 4.027 7.817

NR': Negative rumination type; Normal: Non—rumination type; PR: Positive rumination type; PFF: Probability of the first fixation; DFFL:

Deviation of First Fixation Latency; DFFD: Deviation of First Fixation Duration; PDT: Percentage of dwell time; neg. vs. neut.: Negative—Neutral

face pairs; pos. vs. neut.: Positive—Neutral face pairs; ¢, t,, and t,: t—tests of significance of deviations from zero or zero point five." P<0.05;%' P<

0.01;>P<0.001.
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BT Ge =5 L, W 2 HAE L T Ge 24
(F=274,P=0.071, n°=0.029), X} ik 6P 7kF
T B DFFL 43 FEA T SR AR ¢« K 30 (RS BRAE R 0) , 25
R AR A8 1E e LAY DFFL S
0F Guilr2a5 , e 4 F & F0 DFFL 5 0 48
T 28 5 UMY 2 2906 1E P i A7 AE
PRI, B 55 e P T LA B, 2 T bk i R A

A FIE fAdEmfL(F4; K4 A).

223 BAALEAN ARG S AWM
DFFD $8 b5~ 2150 S br ifE 22 W3R 4. %F DFFD #47
) 3 (BB T R Y i 2 AT 2 B TR
) x2 (LI R 2880 I L o) 09 07 22 0 i i
N, B A B E ROV (F = 0.53,P =059, o' =
0.009) oGt i 2 S, ALK 28R =300 A7 42
P24 L (F = 8.24,P = 0.005, n*= 0.033) ; Bonfer-
roni K B 45 5 B 7~ , Bk T L A9 DFFD (42.97+
33.94) 5 EVETE FLAY DFFD(29.84+37.90) A 4t 1%
255, RPN A M LA AR 2 ke, ™
HWMEZEAEH LG T2 L (F=033,P=0.72,
7°=0.003) . X ik 6 4~ 7KFF B9 DFFD 435132k 7
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(A) Probability of first fixation and (B) percentage of dwell time on the non—neutral faces as a function of participant type and face—comparison con-

dition. Each dot represents a participant mean with the overall mean and standard deviation represented by the black dot and bar.
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Fig. 3 Attention bias for non—neutral faces as measured by probability of first fixation and percentage of dwell time
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Fig.4 Attention bias for non—neutral faces as measured by deviation of first fixation latency and deviation of first fixation

duration
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