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Prediction model of pediatric thyroid disease based on back-propagation neural network
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Abstract: Objective To construct a prediction model of thyroid disease in pediatric patients. Methods The physical

examination data and preliminary clinical diagnoses of 1 400 children aged 8-11 years were collected from 2013 to 2016 in a

Center for Disease Prevention and Control. One thousand out of 1 400 children were randomly selected as training samples, and

the remaining 400 were used as test samples. A three-layer back-propagation neural network model was constructed by
MATLAB R2018b software. Results The classification accuracy of the model reached 91.43% when the combination of

log&log was selected as the transfer function of the hidden layer and the output layer, with 8 nodes in the hidden layer.

Conclusion Back-propagation neural network can be applied to the prediction of thyroid diseases in children, and provide a

theoretical basis for the prevention and treatment of diseases.
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Tab.1 Physical examination data of some children in 2013-2016

FR AR/ mm
TR AR IR R kg HURBRAFYmL RIS /pg- LY BRI /mg - kg
A5 KR RK A% B
5 8 41.0 32.70  13.10 8.32 3220 1290 9.09 3.515 784 605 234.47 26.80
5 8 31.5 33.40 1420 10.10 3420 11.10 7.13 3.591 024 009 361.95 26.10
B 9 58.0 3420 1220 10.20 35.10 11.30 11.40 4.204 388 970 377.37 26.80
5 9 42.0 35.00 12.30 7.87 3420 1030 10.30 3.360 813 927 329.41 27.30
5 9 72.0 37.10 1420 10.70 37.10 14.50 10.90 5.508 801 290 263.64 25.60
5 10 42.0 26.60 11.30 9.71 33.00 11.60 10.80 3.378 325 592 241.98 29.80
& 10 30.0 33.70 8.20 8.32 3420 10.50 6.78 2.267 512617 17.07 28.10
g 10 25.0 26.00 9.70 9.41 3220 11.10 12.00 3.191 213918 281.27 29.30
& 9 49.5 33.50 13.90 8.94 3590 14.00 9.86 4.367 784 013 239.29 23.90
5’q 9 42.0 33.00 11.40 12.20 32.00 10.00 9.40 3.639 269 560 422.18 17.77
@ 9 46.0 33.30 9.86 80.60 34.50 8.93 8.01 13.858 333 900 282.08 27.70
'S 8 31.5 34.00 9.25 847 33.60 1220 9.24 3.090 256 908 440.22 23.80
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Tab.2 Identifications of preliminary diagnoses
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Tab.3 Influencing factors and quantitative assignments of

thyroid diseases
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Fig.1 Neural network training process
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Fig.2 Classification accuracy under the combinations of different

transfer functions

312 Z AR U R AL 10 255 14 B o5 2 o 22 0 A B, BRI
H AL 100 QS50 , W S 98 45 R BOP- S (e Fbs o 22 , 245
UMK 3 R . MRAEIE 3, 255 %5 1B A P B A SR A
PEFER S R0 0N 8.

0.95
0.945
0.94
0.935
vl 093 |
% 0.925
ﬁ 0.92
0915
091 |
0.905 1
0.9

2 4 6 8 10 12 14
SRR P LESPIvghe

B3 FRIEEBMET NS LIERE

Fig.3 Classification accuracy with different number of neurons in

hidden layers
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