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[VIETEEE In this applied-developmental study that was conducted in 2022, the values related to 19 factors
affecting hypertension were collected from 1287 primary school children aged 7-13 years were first
collected using questionnaires and measurements. Then, by combining the outputs of three machine
learning methods (multi-layer perceptron, support vector machine (SVM) and random forest [RF]),
a model was presented for a more accurate diagnosis of hypertension using Weka software, version
3.7.8 and Python programming language. To measure the effectiveness of the model, the 10-fold cross-
validation method was used, and the paired t-test was used to compare its performance with other
methods. P<0.05 was considered statistically significant. Finally, the proposed model was implemented in
an Android mobile application.
[ESE The proposed model’s precision, sensitivity and specificity were 91.74%, 83.5% and 94.49%,

Key words: respectively, and had better performance in predicting hypertension in children than other methods.
Hypertension, Mobile These values were significantly different from those of compared methods (P<0.05).

applications, Early The proposed model performs better in diagnosing and predicting hypertension in children.
diagnosis, Child : The developed mobile application is thus useful for early diagnosis of hypertension in children. Parents
health, Machine can use this application to be informed about their children’s blood pressure status and consult a doctor
learning © immediately if there is a danger.
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Extended Abstract

Introduction

oday, an increasing number of children

and teenagers suffer from hypertension

due to poor lifestyle, including poor nu-

trition, low physical activity, overweight

or obesity. There is evidence that high

blood pressure and cardiovascular dis-
ease in adulthood originate in childhood. Early identi-
fication of children with hypertension or at higher risk
of hypertension is necessary to minimize the risks and
consequences of this condition.

Today, the use of machine learning methods as a use-
ful and effective solution in predicting and controlling
hypertension has received special attention. On the oth-
er hand, diagnosing and predicting high blood pressure
with the help of a mobile application can increase the
ability to monitor blood pressure due to its ease of use
for many people. In this study, we aim to design and
develop a mobile application for diagnosing and pre-
dicting hypertension in children, using machine learning
methods, so that parents can continuously control and
monitor their children’s blood pressure.

Methods

In this applied-developmental study that was conduct-
ed in 2022, first, the values related to 19 factors affecting
hypertension were collected from 1287 primary school
children aged 7-13 years using questionnaires and mea-
surements with the written consent of their parents. Af-
ter data preprocessing and preparation, three commonly
used machine learning methods in hypertension diag-
nosis and prediction, including multi-layer perceptron
(MLP), support vector machine (SVM) and random
forest (RF), were separately applied to the data set and
performed the prediction. In the proposed model, four
categories of normal blood pressure, pre-hypertension,
stage 1 hypertension and stage 2 hypertension were con-
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sidered as the observation framework. Then, the results
obtained from the three mentioned learning methods
were combined using the Dempster-Shafer evidence
theory for the final prediction. Model implementation
was done using Weka software, version 3.8.6 and Py-
thon programming language. To measure the effective-
ness of the model, the 10-fold cross-validation method
and the paired t-test were used for comparison. P<0.05
was considered statistically significant. Finally, the pro-
posed model was implemented using the Kiwi software,
version 2.1.0 development kit in an Android mobile ap-
plication.

Results

The rates of precision, sensitivity and specificity for
the proposed model and three machine learning methods
are shown in Table 1. The rates for the proposed model
in comparison with other new methods for diagnosing
and predicting hypertension are presented in Table 2.
The results showed that the precision, sensitivity and
specificity for the proposed model were significantly
higher than those of the three machine learning methods
and those of other methods. The results of the paired t-
test for comparing the accuracy of the proposed model
and other methods are shown in Table 3. Considering
that the P<(.05, it can be said that the difference in the
effectiveness between the proposed model and learning
methods and other methods was statistically significant.

Conclusion

These results showed that the proposed model can bet-
ter predict and diagnose hypertension in children and
can help improve accuracy and reduce the error rate.
By using the developed mobile application, parents can
find out about their children’s blood pressure status and
see a doctor immediately if there was any danger. This
application, in addition to being a basis for timely and
appropriate prevention and treatment of hypertension in
children, can help make decisions for the allocation of
health resources and necessary policies.

Table 1. The performance of the proposed model and three machine learning methods

Method Precision Sensitivity Specificity
MLP 84.92 69.89 89.95
SVM 75.71 51.44 83.83
RF 86.38 72.77 90.92
Proposed method 91.74 83.5 94.49
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Table 2. The performance of the proposed model and other methods

Method Precision Sensitivity Specificity
Ambika et al. 2020 [13] 86.64 73.52 91.1
Zhao et al. 2021[17] 87.11 74.22 91.4
Chaietal. 2021 [19] 85.15 70.5 90.11
Fitriyani et al. 2019 [23] 87.66 75.34 91.78
Fang et al. 2021 [25] 89.44 78.88 92.96
Proposed method 91.74 83.5 94.49

Table 3. Results of the paired t-test

Method P
MLP 0.0018
SVM 0.0064
RF 0.0007
Ambika et al. 2020 [13] 0.0039
Zhao et al. 2021[17] 0
Chai et al. 2021 [19] 0.0104
Fitriyani et al. 2019 [23] 0.0021
Fang et al. 2021 [25] 0.0079
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1. Decision Tree (DT)

2. Random Forest (RF)

3. Linear Regression (LR)

4. Gradient Boosting Machine (GBM)
5. EXtreme Gradient Boosting

6. Linear Discriminant Analysis (LDA)
7. Naive Bayesian (NB)

8. K-nearest Neighbors (KNN)

9. Artificial Neural Network (ANN)
10. Support Vector Machine (SVM)
11. LightGBM
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