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eAppendix. Architecture of CNN Model  

Convolution Neural Network (CNN) is composed of multi-layer perceptrons, which 

use filters to extract the features of the input by dot products. Besides the input and 

output layers, there were five hidden layers in our CNN model. The first was a 

convolution layer with four filters in the shape of 1x157, which learned the weights of 

the temporal sequence of organ system and the medication groups. The number 157 

was the number of weeks in three years, as the x axis of the input matrix. The second 

layer was a max pooling layer whose size was 1x3 for reducing the dimensions of the 

data. The third one was a dropout layer which probabilistically set 10% data to zero to 

prevent overfitting. The fourth layer flattened the input data of this layer, and 

concatenated the age and gender information. The fifth was a fully connected layer with 

400 neurons. There were 2 neurons, standing for high risk and low risk, in the output 

layer with softmax classifiers, as shown in Figure 1. 

About the hyper-parameters of the CNN, epoch was set as 2 to get the optimal 

AUROC according to our experimental result, batch was 32, learning rate was 

optimized by Adadelta method, the activation was rectified linear unit (ReLU). We 

trained and evaluated CNNs using five-fold cross-validation (folds were randomly split 

into disjoint sets of cases). All the included patients were randomly split with 80% of 

the data for training and 20% for validation and testing.  
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We introduced R language for data preprocessing and CNN model construction. 

Keras was applied as the top of Tensorflow to construct the model in this study. When 

running on a computer with Intel i5-8400 CPU 32GB DRAM, and an NVIDIA GTX 

1070 Ti GPU with 8GB DRAM, it took around 60 minutes to complete 5-fold cross 

validation. 


