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ABSTRACT

Pregnancy is a physiological process that can become pathological if not well monitored. Kidney disease will
increase the risk during pregnancy, namely preeclampsia, fetal growth restriction, and loss of maternal kidney
function. Chronic kidney disease in pregnant women often goes undiagnosed. Kidney disease problems
detected will worsen if not examined at the early signs and symptoms or delaying treatment for kidney
disease. This study proves the effectiveness and accuracy of early detection systems for kidney health in
pregnant women. In the design of this application, exploratory data analysis (EDA) and data visualization
techniques are used, which will provide deeper insight into the distribution, trends and relationships between
variables in the data which includes data on pregnant women, perceived symptoms and laboratory
examination. From the results of the design of this early detection system application, it shows perfect
performance of the model on the overall dataset with precision, recall, and F1-score scores all reaching 1.00
or 100% accuracy. The developed classification model shows outstanding performance. This success can be
attributed to the selection of relevant features, effective data preprocessing, and the selection of the
appropriate classification model.
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INTRODUCTION

Pregnancy is a physiological process that can become pathological if not monitored properly.
Pregnancy causes various symptoms, especially in the third trimester, one of which is
frequent urination. If you don't get proper treatment, urinary tract infections will
occur.(Tyastuti, 2016)Therefore, in order to minimize future risks, all pregnant women are
considered at risk so that all safe midwifery services must be available.(Kasmiyati et al, 2023)
The kidneys are one of the important organs in the human body and function to filter
metabolic waste from the blood and then dispose of it in the form of urine. However, changes
in certain conditions in the body can affect the condition of the kidneys, causing a decrease in
he function of these organs and triggering chronic kidney disease.(Kemenkes, 2023) Chronic
kidney disease is the failure of kidney function to maintain metabolism and fluid and
electrolyte balance due to progressive destruction of kidney structures with manifestations of
accumulation of metabolic waste (uremic toxins) in the blood. Chronic kidney disease is
kidney damage for more than 3 months based on findings of abnormal structure or
function.(Sardjito, 2023)
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As we age, kidney function decreases. This process occurs especially after the age of 40 years
because some nephrons are damaged. Age factors and chronic diseases such as high blood
pressure or diabetes can damage the kidneys permanently.(Verdiansah, 2016)In addition, an
inactive lifestyle and a diet that is high in fat and carbohydrates, and low in fiber, causes fat
accumulation and excess weight, which in turn can disrupt blood circulation and cause fat to
build up in the blood vessels.(Arsita, 2017). The kidneys are very dependent on blood
circulation to carry out their main function as filters of blood from the body's metabolic
waste.(lrawati et al.,, 2023) In pregnant women, the kidneys experience physiological
adaptations during pregnancy. Pregnant women will experience glomerular hyperfiltration of
up to around 40-60 percent in the second trimester(Kusumawati & Wijayanti, 2019). This
situation occurs due to a decrease in oncotic pressure. In normal pregnancy, there is an
increase in effective renal plasma flow (ERPF). In pregnant women with preeclampsia, the
glomerular filtration rate (GFR) of the kidneys decreases compared to women with normal
pregnancies.(Mussap & Noto, 2020) (Intan & Ismiyatun, 2020). Hemodynamic mechanisms
and changes in renal structure including disturbances in endothelial and podocyte biology
have been proposed as mechanisms for hypofiltration in preeclampsia.(SERANG, 2020)
(Wiguna & Sudhana, 2019)

Glomerular filtration rate (GFR) is one of the parameters to determine kidney function. GFR
describes the function of our kidneys and is generally estimated from blood creatinine levels.
GFR or GFR (glomerular filtration rate) is the best test to measure the level of kidney
function and determine the stage of kidney disease(Veronika & Hartono, 2019). Currently,
early detection of kidney health in various countries still uses a laboratory checking system
with proteinuria examination, serum urea and creatinine examination and manual calculation
of GFR.(Hajia et al., 2017). Handling problems in the current technological era is developing
in line with advances in technological devices, especially Android-based applications.
Android, which is an open source technology, allows the development of various types of
applications, including in the health sector. The development of this health application
involves collaboration with relevant experts and references to ensure that the services
developed comply with applicable standards.(Gunawan & Saputro, 2018) Previous research
was conducted by Rohman Robin, et al in 2017(Rianto & Iswari, 2017)which aims to assist in
the process of detecting chronic kidney disease using the C4.5 algorithm. The algorithm
succeeded in predicting heart disease, and produced an accuracy of 91.50%.

Another research conducted by Edwin Ariesto in 2018(Malahina, 2018)The results of the
function tests and rules can be concluded that in general this system has fulfilled its main
objective, namely regarding the Android mobile-based kidney disease detection application.
Patients or sufferers can easily operate or diagnose via the application service developed,
easily. And the system has been running well and in accordance with the rules regarding
kidney disease. Based on the problem above, an Android-based kidney disease detection
technique will be developed by applying it to an expert system which uses exploratory data
analysis (EDA) techniques and data visualization, which will provide deeper insight into
distribution, trends and relationships. between variables in the data containing data on
pregnant women, perceived symptoms and laboratory examination results. The aim of this
research is to create an Android-based application for an early detection system for kidney
health in pregnant women so that it can be easily implemented and implemented in the
community as well as providing education to treat existing kidney diseases and the symptoms
they suffer from, but does not replace the duties of health workers and doctors. , because the
application was developed as an auxiliary medium and treatment must still be carried out or
handled by health workers and doctors in their field and with intensive care.
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METHOD

In designing the application, use exploratory data analysis (EDA) techniques and data
visualization, which will provide deeper insight into the distribution, trends and relationships
between variables in the data. By completing the preprocessing stage, the dataset has been
prepared for further analysis using Exploratory Data Analysis (EDA) techniques and data
visualization, which will provide deeper insight into the distribution, trends and relationships
between variables in the data. This method uses an application on Android by entering
pregnant women's data such as the mother's age, gestational age, mother's age, symptoms felt
by the pregnant woman, blood pressure checks, as well as laboratory tests such as urem,
creatinine and maternal urine protein. After all the data is entered, the test results will
immediately come out and recommendations will come out. This system makes it easier for
health workers to monitor kidney health in pregnant women.

RESULTS

Application Implementation And Detection Test

Data Mining

Data mining is a process that uses statistical techniques, mathematics, artificial intelligence
and machine learning to retrieve and recognize information contained in various databases.
Data mining is often referred to as Knowledge Discovery in Databases (KDD)(Gorunescu,
2021).

Data Sets

In this research, a dataset was used obtained from The UCI Machine Learning Repository
website. This website provides a collection of databases, domain theories, and data generators
which are widely used by the machine learning community to carry out analysis of machine
learning algorithms. Table 1 presents the dataset used in this research along with the
abbreviations used in this article for ease of writing.(Ha et al., 2011)

Data Implementation

This dataset consists of several numeric columns such as Age, Gravida, Para, Abortion, gather
age, as well as laboratory examination results (Ureum, Creatinine, Systolic Pressure, Diastolic
Pressure). The non-numerical columns that are important to pay attention to are History of
previous pregnancies and PU, which provide qualitative information regarding the history of
previous pregnancies and proteinuria status, as well as the Results column which shows the
risks in the current pregnancy, and Recommendations which provides advice based on the
results. When carrying out exploratory data analysis (EDA), focus on several main aspects: -
Distribution of Numerical Variables: Review the distribution of age, gestational age, blood
pressure, urea, creatinine and other numerical variables. - Relationship Between Variables and
Pregnancy Outcomes: Analyze how variables such as age, gestational age, blood pressure, and
pregnancy symptoms relate to pregnancy risk (at risk or not at risk). - Patterns in
Recommendations: Understand the relationship between characteristics of pregnant women
and the types of recommendations given.

GFR calculation on the application

In this application, the use of GFR calculations is in accordance with standards, by entering
the formula in the application, early detection of kidney health can be more accurate.(Isro’in
& Mas’udah, 2020).
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Model evaluation
The model is evaluated using cross-validation with accuracy scores as the main metric. The
algorithm with the best performance in each case

Classification of Risk

At this stage, a program trial was carried out using 55 samples of pregnant women to
determine the accuracy of the application. On the classification of health risk outcomes for
pregnant women. After iterating on various algorithms to evaluate their performance through
cross validation. Decision Trees are selected based on the accuracy and ease of interpretation
of the model. The final model is trained using the entire dataset and tested using the test
subset to obtain accuracy scores, classification reports, and confusion matrices. Models and
scalers are saved using joblib for use in real applications.

Table 1.
Test Trial Results - Classification of Risk
Class Precision Recall F1-Score Support

0 1.00 1.00 1.00 29
1 1.00 1.00 1.00 26
Accuracy 1.00 55
Macro Average 1.00 1.00 1.00
Weighted Average 1.00 1.00 1.00

These results show the perfect performance of the applied model, where the model succeeded
in classifying all samples correctly both in the test set and the entire dataset. This is shown by
the precision, recall and F1-score values which all reached 1.00, indicating that there were no
prediction errors for either class 0 or class 1. This is an indicator that the model has very good
generalization abilities on the given data.

Classification of Recommendations

At this stage, a program trial was carried out using 55 samples of pregnant women to
determine the accuracy of the application. For recommendation classification, a similar
analysis was carried out on the target variable “Recommendations encoded”. After pre-
processing and initial algorithm evaluation, Gradient Boosting was selected for further tuning
using GridSearchCV to find the best hyperparameter combination. The tuned model is then
tested to obtain evaluation metrics.

Table 2.
Test Trial Results - Classification of Recommendations
Class Precision Recall F1-Score Support
0 1.00 1.00 1.00 29
1 1.00 1.00 1.00 22
2 1.00 1.00 1.00 19
3 1.00 1.00 1.00 5
Accuracy 1.00 55
Macro Average 1.00 1.00 1.00 55
Weighted Average 1.00 1.00 1.00 55

Precision, Recall, and F1-Score: Perfect 1.00 for all classes on the entire dataset, which
includes 55 samples. Accuracy: 100% on the entire dataset, confirming the general accuracy
of the model These results show the perfect performance of the applied model, where the
model succeeded in classifying all samples correctly both in the test set and the entire dataset.
This is shown by the precision, recall and F1-score values which all reached 1.00, indicating
that there were no prediction errors for either class 0 or class 1. This is an indicator that the
model has very good generalization abilities on the given data.
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DISCUSSION

Classification Case Analysis of Pregnant Women's Data Using Machine Learning
Methods

In this study, we develop and analyze classification models for two different cases using a
dataset on pregnant women. The dataset includes a variety of factors that have the potential to
influence health recommendations and outcomes. The two cases reviewed were classification
based on “results” and classification based on “recommendations”. The analysis process
involves applying various machine learning algorithms to determine the best approach to
predicting the two target variables

Program Testing and Preprocess Analysis

In this study, we develop and analyze classification models for two different cases using a
dataset on pregnant women. The dataset includes a variety of factors that have the potential to
influence health recommendations and outcomes. The two cases reviewed were classification
based on “results” and classification based on “recommendations”. The analysis process
involves applying various machine learning algorithms to determine the best approach to
predicting the two target variables. At this stage, a program trial was carried out using 55
samples of pregnant women to determine the accuracy of the application.

CONCLUSION

The design of an early detection system application for monitoring kidney health in pregnant
women using exploratory data analysis (EDA) techniques and data visualization was
successfully created, with the help of the Weka library in creating the resulting algorithm
which can predict the kidney health of pregnant women. Trials were carried out to find out
how much accuracy the application could produce. The process of testing classification of risk
results is carried out using models and scalers stored using joblib for use in real applications.
Meanwhile, for the classification of recommendation results using Gradient Boosting, it was
chosen for further tuning using GridSearchCV to find the best combination of
hyperparameters. The results of both classifications show perfect performance of the model
on the test dataset and overall data with precision, recall and F1-score scores all reaching 1.00
or 100% accuracy. The developed classification model shows excellent performance. This
success can be attributed to the selection of relevant features, effective data preprocessing,
and selection of appropriate classification models.
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