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6305355 . Sakuna Changboo
Thesis Title . Web Application for Screening and Evaluation of Chronic Kidney

Disease Using Artificial Intelligence Teachnology

Program :  Master of Engineering in Biomedical Engineering

Thesis Advisor . Asst.Prof. Sani Boonyagul, Ph.D.

Thesis Co-Advisor  : Asst.Prof. Nuttapol Tanadchangsaeng, D.Eng.
Abstract

Among the most common illnesses in Thailand, a kidney disease is considered a
continual threat to Thai people as seen from the increasing rate of patients with kidney diseases.
Due to limitations on diagnosis and limited number of medical personnel, patients need to queue
and sometimes lack opportunity to receive treatment. With the help of technological advancement
in data collection, storage, and processing as well as the effectiveness of high-tech devices
including artificial intelligence (AI), the diagnosis and prediction have become more valid. This
research aimed to 1) conduct a comparative study on the effectiveness of the model for predicting
kidney diseases in patient with diabetes, 2) investigate the model for predicting kidney diseases in
patient with diabetes, and 3) develop a web application for evaluating stages of kidney diseases in
patients with chronic kidney diseases (CKDs) with an application of Al according to the concept
of supervised learning in Machine Learning (ML). The research investigated 1,528 patients with
diabetes from Faculty of Medicine, Vajira Hospital. The result revealed that the best algorithm
was Support Vector Machine (SVM) which was applied to the development of a python web
application. The model had an accuracy of 0.9760, a precision of 0.9726, a recall of 0.9530, and
an F-measure of 0.9627. The effectiveness of the model was 0.9701. The mean score of the web
application evaluation was high (X =4.45).

(Total 89 pages)

Keywords: Machine Learning (ML), Supervised Learning, Chronic kidney diseases (CKD),

Diabetes
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2.1.15 Receiver Operating Characteristic Curve (ROC Curve)
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Data columns (total 14 columns):
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Duration_DM (y)
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Alcl
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Stage

dtype: int64
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1528 non-null floatb4
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<class 'pandas.core.frame.DataFrame'>

RangeIndex: 448 entries, @ to 439

Data columns (total 20 columns):
Non-Null Count Dtype

Column

ID

Vstime_first
eGFR1
Vstime_chang
eGFR2

durasion(day)
Age
DurationY
BMI_change
SBP_shange
DBP_change
FBS_change
Alc_change
CHO_change
TG_channge
HDL_change
LDL_change
Stage

#
0
1
p
k}
4
5
6
7
8
9

Vstdate_first

stated_change

154
440
440
440
440
440
440
440
440
231
373
421
429
413
426
425

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

424 non-null

294
433

non-null
non-null

int64
object
object
float64
object
floatb4
int64
int64
int64
into4
float64
float64
float64
float64
float64
floatbd
floatb4
floatbd
floatb4
float64

dtypes: float64(12), int64(5), object(3)
memory usage: 68.9+ KB
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A1519% 4.3 naanisdAynanavetoyagu N

Cataly Yoya P-Value
1 eGFR1 (mi/min/1.73 m’) 0.552
2 Age (Year) 0.216
3 Duration (Year) 0.043
4 BMI_change (kg/m’) 0.017
5 SBP_change (mmHg) 0.060
6 DBP_change (mmHg) 0.113
7 FBS change (mg/DL) 0.014
8 HbAlc change (%) 0.207
9 CHO_change (mg/DL) 0.041
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11 LDL change (mg/DL) 0.028
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Confusion Matrix
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Receiver operating characteristic to multiclass Support Vector Machine
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