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Behavioral and eye movement study of attention bias to alcohol-related cues in
male alcohol-dependent patients and correlation analysis of psychological factors
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[Abstract] Objective:To investigate if male alcohol-dependent patients have attention bias to alcohol-related pictures, show the
behavioral and eye movement characteristics of attention bias, and explore the correlation between attention bias and sleep, anxiety,
depression, impulsion and other psychological factors. Methods-Twenty-nine subjects in the case group (alcohol-dependent
patients who were hospitalized in Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine, from August
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2021 to February 2022) and 29 healthy subjects in the healthy control group participated in the study. The experimental design was a
mixed experimental design of three-factor hybrid. The cue types were alcohol-related and emotion pictures. The probe was on the
same side or on the opposite side of the alcohol or emotional picture. The characteristics of subjects' attentional bias to alcohol cues
were investigated by using the classical dot detection paradigm and eye movement monitoring technique. Groups were inter-group
variables, and clue types and relative locations of probe points were intra-group variables. The behavioral and eye movement data
were collected while the study subjects viewed pairs of alcohol-related and neutral pictures, or pairs of emotional and neutral
pictures in a dot-probe paradigm. Dependent variables included behavioral indicators and eye movement indicators. Pittsburgh Sleep
Quality Index (PSQI), 7-tiem Generalized Anxiety Disorder Scale (GAD-7), Patien Health Questionnaire (PHQ-9), and Barratt
Impulsiveness Scale (BIS-11) scales were used to assess psychosomatic conditions such as sleep, anxiety, depression, and
impulsivity, respectively. Behavioral and eye movement characteristics of attention bias in the alcohol-dependent group were
analyzed. In addition, the correlation with behavioral and eye movement characteristics of attention bias and scale scores was
analyzed. Results: The behavioral results showed that the reaction time of the alcohol-dependent group was significantly longer
than that of the healthy control group (P=0.006). The eye movement results showed that when the type of cue was alcohol-related
picture, the alcohol-dependent group had slower attention detection (P=0.031) and longer attention maintenance (P=0.005) on
alcohol-related cues. Moreover, the pupil size during the viewing of alcohol-related cues (P=0.001) and emotional cues (P=0.008)
were significantly smaller than those of the healthy control group. It was also found that, there was a negative correlation between
the correct rate of the alcohol-dependent group and the BIS-11 scale score (=-0.437, P=0.032), and a positive correlation between
reaction time and GAD-7 score (=0.407, P=0.033). The time of the first visual fixation entry was positively correlated with GAD-7
score (r=0.414, P=0.045), and the PSQI score was positively correlated with PHQ-9 score (#=0.422, P=0.041) in the case group.
Conclusion - Alcohol-dependent patients have attention bias towards alcohol-related cues according to the behavioral and eye
movement result. Compared with the traditional behavioral regression of attention bias based on correct rate and reaction time
results, eye movement provides more direct and multi indicator evidence for the evaluation of attention bias in alcohol-dependent
patients.
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Tab 1 Comparison of demographic characteristics between two groups of objects

Group Alcohol-dependent group (n=29)
Agelyear 39.00+6.51
Education/year 11.4842.51
Marriage (married)/n(%) 21(72.4)
Job (employment)/n(%) 21 (72.4)

2.2 AP b
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RIS R

A AR R, 2R X R TR R e R A
Fr-r bR R B, PRI AR RS R R R A

F2 EBRBANERENBASKUESTAZERNINER

Healthy control group (n=29) t/y* value P value
42.45+8.18 -1.78 0.379
10.72+2.59 1.14 0.612
26 (89.7) 6.69 0.151

24 (82.8) 4.88 0.767

ST, RS A0 361 4 s vy Bsf i) b 2 4 fa e xof R
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Tab 2 Behavioral results of alcohol-dependent group and healthy control group in dot-probe task

Behavioural

Alcohol-dependent group Healthy control group

indicator Cue type Position of probe (n=29) (n=29) t value df value P value

Accuracy A-N Same 0.89+0.20 0.98+0.20 -1.71 56 0.092
Opposite 0.87+0.21 0.96+0.20 -1.63 56 0.108

E-N Same 0.93+0.24 0.98+0.21 -0.84 56 0.403

Opposite 0.91+0.21 0.98+0.21 1.26 56 0.205

RT/ms A-N Same 467.8+124.7 432.9456.6 1.36 56 0.174
Opposite 498.4+113.2 429.6+53.5 2.96 56 0.006

E-N Same 473.1+115.2 433.4+54.8 1.68 56 0.102

Opposite 477.9+108.6 437.2452.1 1.82 56 0.073

Note: RT—reaction time; A-N—the image combination type is alcohol image and neutral image; E-N—the image combination type is emotional image and

neutral image.
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Tab 3 Eye movement results of alcohol-dependent group and healthy control group in dot-probe task

Eye movement indicator ~ Cue type Alcohol-dependent group (n=29)
ET/ms A-N 657+161
E-N 635+242
FT/ms AN 363£119
E-N 316110
PV/unit A-N 7124302
E-N 869+452

Healthy control group (n=29) t value df'value P value
5254242 2.45 56 0.031
5424251 1.44 56 0.156
284+103 2.70 56 0.005
27592 1.54 56 0.128
1 106+435 -4.00 56 0.001
12234437 -3.03 56 0.008

Note: ET—gaze into the interest area for the first time; FT—the interest area gaze fixation duration for the first time; PV—the mean pupil area value in each

trial; A-N—the image combination type is alcohol image and neutral image; E-N—the image combination type is emotional image and neutral image.

R4 EHRBERERRNESTAZNRPBRSERTHNEXES R

Tab 4 Correlation analysis of behavioral and eye movement results in dot-probe task and scale score in alcohol-dependent group

Item CR RT Bil
CR 1
RT -0.127 1
ET -0.620 0.074 1
FT 0.022 0.468 -0.062
PV -0.078 0.046 -0.065
BIS-11 score -0.437 -0201 0.211
PSQI score 0.081 -0.081 0.198
GAD-7 score -0.010 0.407 0.414
PHQ-9 score -0.137 0.721 -0.006

Note: CR—accuracy rate (proportion correct).

http://xuebao.shsmu.edu.cn

BIS-11 PSQI GAD-7 PHQ-9
FT PV
score score score score
0.001 1
0.125 -0.093 1
-0.149 -0.020 0.154 1
0.074 -0.207 0.163 0.102 1
-0.203 -0.014 0.033 0.422 0.187 1
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