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CAT-FER Lee S-C,Lin G-H, Liu C-C, Chiu E-C, Hsieh C-L. Development of the CAT-FER:A
Computerized Adaptive Test of Facial Emotion Recognition for Adults With

Schizophrenia. American Journal of Occupational Therapy.
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Lee S-C, Liu C-C, Kuo C-J, Hsueh I-P, Hsieh C-L. Sensitivity and specificity of a facial
emotion recognition test in classifying patients with schizophrenia. Journal of Affective
Disorders.2020;275:224-229

Lee S-C, Chen K-W, Liu C-C,Kuo C-}, Hsueh I-P, Hsieh C-L. Using machine learning
to improve the discriminative power of the FERD screener in classifying patients
with schizophrenia and healthy adults. Journal of Affective Disorders.2021;292: 102-107
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Table 2

Participants’ scores of the individual and overall FER indices.
Domains Patients with schizophrenia Healthy adults Differences Cohen's d AUC

Mean SD Mean SD Mean

Happiness 2.63 1.12 3.13 0.74 -0.50 -0.53 0.63
Sadness 0.17 0.80 0.90 0.58 -0.73 -1.05 0.77
Anger 0.56 0.71 1.23 0.61 -0.67 -1.00 0.77
Disgust -0.34 1.04 1.04 0.53 -1.37 -1.67 0.90
Fear -1.48 0.64 -0.60 0.54 -0.88 -1.48 0.8B5
Surprise 0.44 0.85 1.50 0.55 -1.06 -1.48 0.87
Calm 1.80 1.26 2.64 0.82 -0.84 -0.79 0.71
Average score 0.54 0.67 1.41 0.35 -0.87 -1.63 0.91
Number of domains failed 4.68 1.69 1.38 1.40 -3.30 -2.13 0.92

AUC, area under the receiver operating characteristic curve.
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Table 4
The AUC, cut-off score, sensitivity, and specificity of the overall index in the
FER test.
Numbers of domains that participants failed Sensitivity Specificity
=0 1.00 0.00
=1 0.99 0.30
=2 0.96 0.66
=3 0.87 0.80
>4 0.77 0.92
ER 0.60 0.96
EX 0.32 0.98
=7 0.16 1.00

AUC, area under the receiver operating characteristic curve. The “= 2 domains
failed” index was recommended for users who prioritize high sensitivity, whilst
the “= 4 domains failed” index was recommended for users who target high

specificity.
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ROC curve of the ML-FERD screener
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Table 2
The sensitivity and specificity of the ML-FERD screener under differen cut-off scores.

Dataset Index Cut-off score (threshold)
0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.50
1 Sensitivity 0.87 0.89 0.90 0.91 0.93 0.93 0.93 0.96 0.96 0.96
Specificity 0.95 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.81 0.81
Yourdon's index 1.82 1.74 1.76 1.77 1.79 1.79 1.79 1.81 1.77 1.77
2 Sensitivity 0.79 0.85 0.85 0.85 0.89 0.89 0.90 0.90 0.90 0.90
Specificity 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.90 0.90
Yourdon's index 1.74 1.80 1.80 1.80 1.84 1.84 1.85 1.85 1.80 1.80
3 Sensitivity 0.86 0.90 0.93 0.93 0.93 0.94 0.94 0.94 0.96 0.96
Specificity 0.90 0.90 0.90 0.85 0.85 0.80 0.80 0.75 0.75 0.75
Yourdon's index 1.76 1.80 1.83 1.78 1.78 1.74 1.74 1.69 1.71 1.71
4 Sensitivity 0.84 0.89 0.91 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Specificity 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95
Yourdon's index 1.84 1.89 1.91 1.93 1.93 1.88 1.88 1.89 1.89 1.89
5 Sensitivity 0.90 0.91 0.93 0.93 0.94 0.94 0.94 0.94 0.94 0.96
Specificity 0.95 0.95 0.95 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Yourdon’s index 1.85 1.86 1.88 1.78 1.79 1.79 1.79 1.79 1.79 1.81
Average Sensitivity 0.85 0.89 0.90 0.91 0.92 0.93 0.93 0.94 0.94 0.94
Specificity 0.95 0.93 0.93 0.90 0.90 0.88 0.88 0.87 0.85 0.85
Yourdon's index 1.80 1.82 1.83 1.81 1.82 1.81 1.81 1.81 1.79 1.80

Note: Cut-off scores (also known as therholds) were used to determine whether examinees were patients (probability = cut-off score) or non-patients (proability < cut-
off score). The best cut-off score was determined as the score which achieved the highest Yourdon’s index (sum of sensitivity and specificity), which was probability of

over 0.85.
Original FERD
Sensitive set (sen./ spe.) = 0.96 / 0.66
Specific set (sen./ spe.) =0.72/0.92

0.90/0.93
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Thanks for your attention

Any questions?



