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Establishment of a TreeNet algorithm—based model for early prediction of
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Abstract: Objective To create a model for early prediction of essential hypertension (EH) based on the TreeNet algo-
rithm, so as to provide a tool for early monitoring of EH. Methods The health examination data were collected from
individuals receiving health examinations in Hangzhou Haiqin Health Examination Center or Shanghai Yibao Health Man-
agement Co., Ltd from 2014 to 2016, and a predictive model for EH was created based on the TreeNet algorithm. The
effectiveness of the model for early prediction of EH was evaluated using root mean square error (RMSE), mean abso-
lute deviation (MAD), coefficient of determination (R*) and receiver operating characteristic (ROC) curve. Results A to-
tal of 4 264 healthy examination data were collected, and the prevalence of EH was 5.25% among the participants. A
total of 12 variables were included in the model, and the highest contributing variable was body mass index (BMI), fol-
lowed by BMI difference, two—year BMI difference, two—year triglyceride (TG) difference, two—year total cholesterol (TC)
difference, high—density lipoprotein cholesterol (HDL~-C) in 2014, TG in 2014, low—density lipoprotein cholesterol (LDL-C)
in 2014, body weight in 2015, fasting blood glucose in 2015, TG in 2015, urea nitrogen difference and platelet in
2015. The highest predictive accuracy was 100.00%, and the lowest was 56.89%. The risk of EH significantly in-
creased among individuals with BMI in 2015 of >25 kg/m’, two—year BMI difference of >0.5 kg/m’, two—year TG differ-
ence ranging from 1.3 to 3.3 mmol/L, TC in 2015 of 2.0 to 2.4 mmol/LL and HDL-C in 2014 of <0.52 mmol/L. The
model presented RMSE of 0.082, MAD of 0.064, R* of 0.811, area under the ROC curve of 0.788 (95%CI: 0.741-
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0.815), sensitivity of 69.05% and specificity of 66.21% for prediction of EH. Conclusion The TreeNet algorithm—based

model is effective for early monitoring of high—risk individuals for EH.
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Table 1 Effectiveness of the predictive model of essential hypertension (IKH)

FEAS Sample (n=853) SPRHI2 EH Confirmed EH (n=42) KU R
o FETHEL
Number FILIL R . - SRR Ridk
NEn Cumulative BE n Cumulative . L
Proportion/% proportion/% Prevalence/% Proportion/% proportion/. Increasing times
1 80 9.38 9.38 12 15.00 28.57 28.57 3.05
2 80 9.38 18.76 11 13.75 26.19 54.76 2.79
3 84 9.85 28.60 4 4.76 9.52 64.29 0.97
4 87 10.20 38.80 3 3.45 7.14 71.43 0.70
5 89 10.43 49.24 3 3.37 7.14 78.57 0.68
6 89 10.43 59.67 1 1.12 2.38 80.95 0.23
7 89 10.43 70.11 2 2.25 4.76 85.71 0.46
8 92 10.79 80.89 3 3.26 7.14 92.86 0.66
9 82 9.61 90.50 1 1.22 2.38 95.24 0.25
10 81 9.50 100.00 2 2.47 4.76 100.00 0.50
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