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with Attention-Deficit Hyperactivity Disorder and Autism Spectrum Disorder

Ji-Seon Lee, M.D.", Na-Ri Kang, M.D.", Hui-Jeong Kim, M.A.", and Young-Sook Kwak, M.D., Ph.D.”

Department of Psychiatry, Jeju National University Hospital, Jeju, Korea
?Department of Psychiatry, Jeju National University School of Medicine, Jeju, Korea

Objectives: This study aimed to investigate the differences in the facial emotion recognition and discrimination ability be-
tween children with attention-deficit hyperactivity disorder (ADHD) and autism spectrum disorder (ASD).

Methods: Fifty-three children aged 7 to 11 years participated in this study. Among them, 43 were diagnosed with ADHD and
10 with ASD. The parents of the participants completed the Korean version of the Child Behavior Checklist, ADHD Rating
Scale and Conner’s scale. The participants completed the Korean Wechsler Intelligence Scale for Children-fourth edition and
Advanced Test of Attention (ATA), Penn Emotion Recognition Task and Penn Emotion Discrimination Task. The group differ-
ences in the facial emotion recognition and discrimination ability were analyzed by using analysis of covariance for the purpose

of controlling the visual omission error index of ATA.

Results: The children with ADHD showed better recognition of happy and sad faces and less false positive neutral responses
than those with ASD. Also, the children with ADHD recognized emotions better than those with ASD on female faces and in ex-

treme facial expressions, but not on male faces or in mild facial expressions. We found no differences in the facial emotion dis-

crimination between the children with ADHD and ASD.

Conclusion: Our results suggest that children with ADHD recognize facial emotions better than children with ASD, but they
still have deficits. Interventions which consider their different emotion recognition and discrimination abilities are needed.

KEY WORDS: Attention-Deficit Hyperactivity Disorder - Autism Spectrum Disorder - Facial Emotion Recognition -

Facial Emotion Discrimination.
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Table 1. Demographic information and clinical characteristics of children with ADHD and ASD
ADHD (N=43) ASD (N=10) N o
M (SD) M (SD)
Age, years 8.14 (1.06) 8.2(0.79) -0.169 144
Gender, boys, N (%) 37 (86.05) 10 (100) 1.573 210
K-CBCL
Social 43.45(10.03) 39.10 (8.85) 1.259 214
School 47.40 (9.33) 48.80 (8.47) —0.436 665
Total social competence 43.29 (9.01) 40.10 (7.40) 1.036 .305
Withdrawn 60.47 (8.54) 63.60 (7.18) -1.074 .288
Anxious/depressed 55.58 (10.38) 55.70 (10.69) -0.032 974
Somatic complaints 57.26 (8.93) 58.50 (6.06) -0.417 678
Social problems 61.26 (10.39) 63.00 (8.68) -0.491 625
Thought problems 57.74(9.19) 57.20(7.11) 0.175 .862
Attention problems 61.53 (9.45) 60.00 (8.93) 0.467 .642
Delinquent behavior 53.72 (10.24) 59.00 (6.27) -2.092 .048*
Aggressive behavior 61.42 (9.99) 56.90 (5.97) 1.368 177
Internalizing behavior 59.02 (8.50) 61.20 (5.37) -0.771 444
Externalized behavior 59.23(11.23) 57.70 (5.89) 0.606 .550
Total behavior problems 58.93 (11.07) 60.40 (5.13) -0.628 .535
ARS 23.28 (9.98) 17.80 (9.80) 1.569 123
CRS 13.93 (6.65) 9.20 (7.60) 1.974 .054
WISC-IV
VCI 94.71 (19.12) 92.11 (24.44) 0.348 .730
PRI 97.08 (17.12) 94.67 (18.43) 0.375 709
WMI 85.76 (14.92) 87.33 (18.73) -0.270 .788
PSI 87.32 (15.59) 78.56 (17.73) 1.478 146
FSIQ 88.92 (17.44) 86.11 (22.05) 0.415 .680
ATA
Omission errors, visual 70.97 (20.93) 57.22(9.11) 2.996 .005*
Commission errors, visual 75.14(21.02) 71.33(23.54) 0.476 .637
RT, visual 52.41 (14.66) 52.00 (12.42) 0.076 939
RT variability, visual 64.92 (18.78) 60.44 (16.52) 0.655 516
Omission errors, auditory 67.30 (19.67) 62.33 (21.49) 0.666 509
Commission errors, auditory 68.78 (21.69) 57.22(19.14) 1.464 150
RT, auditory 42.22 (14.86) 45.89 (8.54) -0.710 482
RT variability, auditory 48.78 (10.52) 49.89 (13.74) -0.266 791

Data are number or mean (SD) values. *: p<.05. ADHD: attention-deficit hyperactivity disorder, ARS: ADHD Rating Scale, ASD: au-
fism spectrum disorder, ATA: Advanced Test of Attention, CRS: Conner’s Rating Scale, FSIQ: full scale inteligence quotient, K-CBCL:
Korean version of the Child Behavior Checklist, PRI: perceptual reasoning, PSI: processing speed, RT: response time, SD: standard

deviation, VCI: verbal comprehension, WISC-IV: Wechsler Intelligence Scale for Children—fourth edition, WMI: working memory
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Table 2. Penn emotion recognition task of children with ADHD and ASD

ADHD ASD
F p
M (SD) M (SD)

CR 29.10 (3.96) 26.20 (4.59) 3.303 .076
Female, CR 14.83(1.99) 12.90 (2.85) 5.424 .025*
Male, CR 14.27 (2.66) 13.30 (1.89) 0.892 .350
Angry, CR 4.27 (1.57) 3.40 (1.58) 1.885 177
Fear, CR 5.85(1.57) 5.50 (2.84) 0.264 610
Happy, CR 7.12(0.87) 6.30(1.16) 5.991 .019*
No emotion, CR 6.71(1.95) 7.20 (0.92) 0.169 .683
Sad, CR 5.15(1.28) 3.80 (1.87) 4.334 .043*
Angry, FP 1.34 (1.59) 1.00 (1.05) 0.357 .553
Fear, FP 1.90 (2.02) 2.50 (1.72) 0.123 728
Happy, FP 1.29 (1.62) 1.60 (1.65) 0.699 .408
No emotion, FP 4.51 (2.20) 6.90 (4.61) 6.494 015*
Sad, FP 1.85(1.77) 1.80 (2.62) 0.058 811
Mild emotion, CR 9.07 (1.88) 7.90 (2.08) 1.949 170
Extreme emotion, CR 13.32(1.86) 11.10 (2.51) 7.518 .009*
Female mild emotion, CR 5.05(1.22) 4.10(1.73) 3.652 063
Female extreme emotion, CR 6.39 (1.14) 5.30(1.49) 5.044 .030*
Male mild emotion, CR 4.02 (1.52) 3.80 (0.63) -0.710 482
Male extreme emotion, CR 6.93(1.19) 5.80 (1.14) -0.266 791

*. p<.05. ADHD: attention-deficit hyperactivity disorder, ASD: autism spectrum disorder, CR: correct responses, FP: false positive

responses, SD: standard deviation
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Table 3. Penn emotion discrimination task (EDF40) of children with ADHD and ASD

ADHD

ASD

M (SD) M (SD) F P
HAP_CR 6.49 (2.78) 5.50 (4.30) 0.250 620
SAD_CR 8.44 (3.09) 7.30 (3.06) 0.614 438
HAPRTCR, msec 3407.56 (1361.27) 3509.80 (1397.26) 0.005 942
HAPRTER, msec 3372.15 (1417.20) 2998.60 (1966.79) 0.372 545
SADRTCR, msec 2883.48 (995.93) 3005.65 (1254.07) 0.541 466
SADRTER, msec 3347.46 (1547.32) 2867.10 (1724.68) 1.023 318
ED_A 14.93 (5.20) 12.80 (7.10) 0.504 482
ED_T 3145.52 (1101.05) 3257.73 (1086.60 ) 0.101 752

ADHD: attention-deficit hyperactivity disorder, ASD: autism spectrum disorder, ED_A: correct response for total trial, ED_T: median
response time for total trials, HAP_CR: correct responses for EDF40 happy trials, HAPRTCR: median response time for correct happy
trials, HAPRTER: median response time for incorrect happy trials, SAD_CR: correct responses for sad trials, SADRTCR: median re-
sponse time for correct sad trials, SADRTER: Median Response Time for Incorrect Sad Trials, SD: standard deviation

Table 4. Penn emotion recognition task response time of children with ADHD and ASD

ADHD ASD . b

M (SD) M (SD)
CRT 2433.45 (493.35) 3050.05 (1810.71) 4.763 .035*
Angry, CRT 2622.10 (783.02) 3390.60 (1693.34) 4.309 .044*
Fear, CRT 3390.60 (1693.34) 2680.06 (1022.17) 2.332 135
Happy, CRT 3310.00 (1866.32) 2341.06 (618.49) 3.397 .072
No emotion, CRT 2341.06 (618.49) 2862.85 (2032.64) 1.653 206
Sad, CRT 2548.70 (946.05) 2821.70 (1480.28) 9.210 .004*
Mild emotion, CRT 2742.46 (723.02) 3379.25 (2497.42) 2.179 147
Extreme emotion, CRT 2346.39 (504.90) 2849.70 (1388.73) 4.620 .037*

*. p<.05. ADHD: attention-deficit hyperactivity disorder, ASD: autism spectrum disorder, CRT: correct responses median response
fime, SD: standard deviation
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