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Abstract: Objective To investigate the eye-tracking characteristics of emotional face processing in children with
attention-deficit/hyperactivity disorder (ADHD) , in order to provide insights for improving clinical intervention effects in
ADHD children.  Methods From February to August 2025, 83 children with ADHD and 74 age-matched typically
developed (TD) children were recruited from the Child Early Development Clinic of Guangzhou Women and Children’s
Medical Center Affliated to Guangzhou Medical University. Eye-tracking technology was used to present emotional facial
stimuli, and four core eye-tracking metrics (including total fixation duration and number of fixations) were collected.
Independent samples t-tests, chi-square test, and mixed-design analysis of variance were applied to compare differences in
eye-tracking data between the two groups. Results Compared with TD children, children with ADHD showed shorter
total fixation duration and fewer fixations on the eye region, as well as longer time to first fixation on the eye region (P<C
0. 05). During the processing of different emotional faces, children with ADHD showed shorter total fixation duration for
angry and sad faces (t=—3.051,—2.101, P <€0.05), fewer fixations for angry and fearful faces(r=—2.022,—3.105,
P<C0.05), and longer time to first fixation for angry, sad, and fearful faces (+=3.283, 2.183, 2.227, P<C0.05). In
addition, their recognition accuracy for angry and sad expressions was significantly lower than that of TD children (XZ =
3.451, 3.530, P <C0.001). Significant group X emotion interaction effects existed on total fixation duration (F=4. 10,
P=0.003, 7,°=0.026), number of fixations (F=3.58, P=0.007, y,”=0.023), and time to first fixation (F=3.01,
P=0.018, 7)},2 =0.019). Conclusions Compared with TD children, children with ADHD exhibit different attentional

patterns during the recognition and processing of emotional faces, particularly for negative emotional faces, as reflected by
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reduced attentional engagement, and abnormal recognition/processing of faces with specific emotions. This suggests that

ADHD children may have specific attentional biases or processing delays in emotional face processing, which may provide

neurocognitive evidence for understanding their emotional and social difficulties.
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Fig. 1 Flow chart of paradigm presentation
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Tab. 4 Comparison of face fixation across different emotional types between ADHD and TD children(x 4 +)

ZH EES ADHD #4 TD 41 i P
MK () PR 1.75+0.57 1.7940. 56 —0.741 0. 459
13 4% 1.7340.52 1.8640. 43 —3.051 0. 002

AE 4 1.6940. 57 1.80+0. 53 —2.101 0.036

fraicn 1. 7440. 55 1.8140. 56 —1. 384 0.167

rh g 1.5940. 63 1. 6640. 60 —1.587 0.113

I RIEAT I () e iR 0.53740. 26 0.54740. 24 —0.185 0. 853
4% 0.55+0.25 0.54+0.19 0. 584 0. 560

R 0.54=+0. 26 0.56=40. 24 —0.500 0.617

PR 0.56+0.29 0.514+0. 20 2. 481 0.013

g 0.54+0.27 0.524+0. 24 1.323 0.186

R (0O e R 6.17+2. 30 6.28+2.19 —0.563 0.573
7% 5.10+£2.16 6.514+1.98 —2.022 0. 044

AR5 5.8042. 25 6.1442.15 —1.596 0.111

fragic 6.04+2.25 6.6942.16 —3.105 0. 002

g 5.77+6.28 6.5645.16 —1.317 0.188

T UCTE ML RS K () etk 0.3940.29 0.35+0. 22 1. 530 0.127
4% 0.41+0. 31 0.3340.21 3.283 0. 001

B4 0.424+0.34 0.3740. 27 2.183 0.029

AL 0.394+0.22 0.35+0. 20 2.227 0.026

ik 0.44+0.37 0.39+0.31 1. 605 0.109

TD41

ADHD4]

ik TR

T+ 210 38 7% T P 4 K I R A 06 R 1K) L 3 (0 3R R A B0 ML IK B, TD 201 PR 00O % 4 oh T IR A% 0 (X 8, ADHD 41 7 40 404 0 43 B,
A A S A5 L X R DX T
B 3 ADHD 5 TD 4 i L v # # ) &

£ 5 ADHD Y5 TD AHMHM X B3 T AEH

Tab. 5 Group X emotion interaction between ADHD

group and TD group
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Fig. 3 Heatmap of face fixation patterns in ADHD group and TD group
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