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Abstract 

In recent years, diabetes has become the biggest disease in different countries around the world. This 

disease is caused by adulteration in food ingredients, unhealthy food habits, a lack of physical exercise, 

and changing the lifestyle every time without a routine chart. The main objective of this review paper 

is to provide a proper understanding of the machine learning algorithm used in the healthcare system 

to handle diabetic patients' data. We use a previous research article for the idea of machine learning 

(ML) algorithm implementation in diabetic prediction to find more accuracy. The handling of diabetes 

patients' data is very difficult in the healthcare system, so use the modern technology of computer 

science as data science. Data science technology is used for handling data in healthcare systems, so 

the term is introduced as health data science (HDS). In this survey paper, we review different data 

handling algorithms as ML algorithms for handling diabetic patient data. This paper presents diabetes 

prediction based on previous research, which is discussed in the literature review section of this paper. 

In previous work, different ML algorithms such as Support vector machine (SVM), K-nearest neighbor 

(KNN), Logistic regression (LR), Random forest (RF), Decision tree (DT), Deep neural network (DNN), 

and Naïve Bayesian classifiers were used for handling the diabetes data, but different challenges faced 

researchers, so we focused on the challenges of previous research works. In this review paper, we focus 

on the research challenges of previous research and set research goals on behalf of research gaps for 

the next research directions. The future work of this paper is to analyze different data handling 

algorithms for the prediction of diabetes in different cases. 

 

Keywords: Data science, health data science (HDS) machine learning (ML), supervised learning 

algorithm, data handling algorithms, Support vector machine (SVM), K-nearest neighbor (KNN), 

Random forest (RF), Decision tree (DT), DNN, healthcare system, diabetic prediction 

 

 

INTRODUCTION 

Data science is a useful technology that combines 

different multidisciplinary subjects such as 

statistics, mathematics; machine learning 

algorithms, etc. for handling the data in different 

multidisciplinary fields with different phases [1]. 

When the different phases of data science as data 

collection, processing, data management, analysis, 

and visualizations [2] are used in healthcare 

systems, the new concept of data science is 

introduced as health data science (HDS). In this 

review paper, the focus is on the technology of data 

science applied to healthcare systems for the 

prediction of diabetes using data handling 

algorithms. The data handling algorithms are the 
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same as machine learning algorithms in data science [3]. The paper presents the scenarios of  

diabetic prediction using a data handling algorithm in HDS under the healthcare system or hospital-

based research on behalf of historical data on diabetes. This survey paper presents the previous work 

of machine learning in the direction of diabetic prediction using different algorithms of machine 

learning and the focus of this paper is the next work in the direction of diabetic prediction on behalf 

of previous work. 

 

The following Figure 1 shows the basic concept of idea for the next research in diabetic prediction 

using data handling algorithm in HDS [4]. The branch of data science is HDS which can implement a 

large amount of healthcare data to improve the healthcare system procedures [5]. This is mainly used 

in healthcare systems for providing accurate data, the high-quality structure of data, decreasing the 

waiting time, and opening facilities [6]. HDS is a category of multidisciplinary areas which extended 

by algorithm development, statistical implication, and related technology to create an approach 

regarding data [7]. This paper presents the systematic survey of bulkily diabetic patients data under 

prediction of different patients which gain from healthcare system as hospitals on behalf of previous 

literature reviews. 

 

Figure 2 shows the data handling model for handling the diabetic data with four main steps of research 

for prediction diabetes using ML algorithms, first is collecting the diabetic data from healthcare, second 

is phases of data science are used for clean and quality of data, third is used machine learning algorithm 

[8] as well as data handling algorithm for handle the diabetic data for finding the accuracy [9] and final 

step is predicting the data as accurate or not. 

 

DATA HANDLING ALGORITHMS IN HEALTH DATA SCIENCE 

The data handling algorithm is an algorithm which is based on machine learning (ML) techniques 

implemented in health data science to provide the solution for handling the bulky health-related data 

(predicted diabetic patients data) produced by hospitals or healthcare systems means every machine 

learning algorithm that handles the healthcare data known as data handling algorithms [10, 8]. These 

algorithms are separated into four techniques unsupervised, supervised, reinforcement, and deep 

learning techniques [6, 7]. There are some important data handling algorithms are used for diabetic 

prediction in HDS for the next research directions (Table 1). 

 

 
Figure 1. Diabetes prediction model using data handling algorithms. 
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Figure 2. Data handling model in health data science (HDS). 

 
Table 1. Data handling algorithms in HDS. 

S.N. Data Handling 

Algorithms 

Descriptions 

1 Support vector machine 

(SVM) 

This is a vector-based network technique that aims to find hyperplanes under 

two separate categories of data sets. 

2 K-nearest neighbor (KNN) The non-parametric supervised learning algorithm which predicts the 

individual data point under groups of data solves both problems as 

classification and regression. 

3 Logistic regression (LR) The classification task-based supervised algorithm is used for analysis and 

correlation between independent variable sets and binary dependent variables. 

4 Decision tree (DT) This algorithm is a tree structure-based supervised learning that solved both 

types of problems as classification and regression. In the decision tree 

algorithm internal nodes indicate the features, branches indicate rules, and 

leaf nodes indicate the results of algorithms. 

5 Deep neural network 

(DNN) 

DNN is a feed forward-based deep learning algorithm that processes the data 

from the input to the output layer without going backward and connected to 

the layer in the forward direction and not touching a node again. 

6 Random forest (RF) This supervised learning algorithm is used to improve the performance by 

solving the complex problems of the model using multiple classifier 

combinations. The working of the RF algorithm is taking the outputs of 

multiple decision trees and producing a single output. 

7 Naïve Bayesian classifier This algorithm is a class of supervised learning algorithms used for text 

classification by using the Naïve Bayes theorem. 

 
LITERATURE REVIEW 

In this section, discuss on review of literature on behalf of previous work published in reputed 

journals [11]. This literature survey includes every work related to diabetic prediction-based research 
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in the form of review and analytical-based research papers and every work mentions with outcomes and 

weaknesses of these previous papers, in this survey paper section as the literature review section shown 

in Table 2 as: 

 
Table 2. Literature survey for next research. 

Reference Research Category Research Contributions Research Gaps 

Kakoly I.J. et 

al., (2023) [12] 

Risk factor of data-

driven diabetes 

prediction using ML 

algorithms  

Proposed the study of ML applications for the 

data-driven type 2 diabetic prediction with risk 

factors using two feature selection techniques 

principal component analysis (PCA) and 

information gain (IG) under clinical and non-

clinical aspects. The 82.2 % accuracy for 

diabetic prediction is the outcome of this 

research work [12]. 

The complicated 

calculation of 

computational 

complexity under 

advanced 

optimization 

techniques-based 

applications. 

Arumugam K. et 

al., (2023) [13] 

ML algorithms for 

multiple disease 

prediction 

Proposed the three ML algorithms as SVM, 

Naïve Bayes, and decision tree for multiple 

disease prediction as diabetes and heart diseases. 

The outcome of this work is SVM and Naïve 

Bayes is outstanding performance than decision 

tree for the prediction of diabetes [13]. 

-- 

Febrian M. E. et 

al., (2023) [14] 

Supervised learning 

for diabetes 

prediction  

Proposed the implementation of two supervised 

MLs as KNN and Naïve Bayes for the 

observation of accuracy under the prediction of 

diabetes. The outcome of this work is 

performance of Naïve Bayes is better than KNN 

[14]. 

Advanced algorithm 

of neural networks 

is used for diabetic 

prediction for 

accuracy using 

additional 

techniques such as 

particle swarm 

optimization.  

Kulkarni A. R. 

et al., (2023) 

[15] 

Pre-diabetes and 

non-invasively 

diabetes detection by 

ML algorithm using 

electrocardiogram 

Proposed the implementation of an ML 

algorithm for diabetic prediction under two 

categories: pre-diabetes and non-invasively 

diabetes detection through electrocardiogram 

(ECG). The technique of deep learning is better 

than machine learning for diabetic prediction 

[15]. 

-- 

Tasin I. et al., 

(2023) [16] 

Techniques of 

explainable Artificial 

intelligence (AI) and 

machine learning for 

diabetic prediction 

Proposed the different classification techniques 

of ML as random forest, decision tree, SVM, 

KNN, and linear regression algorithms for best 

diabetes prediction results. The decision tree-

based XGBoost technique is better than other 

techniques for diabetes prediction [16]. 

Unavailability of 

insulin feature-

based Real-Time 

Machine Learning 

(RTML) dataset. 

Chou C.Y. et al., 

(2023) [17] 

ML methods for 

onset diabetes 

prediction 

Proposed the review on ML methods for diabetic 

prediction in eight different cases as ages, 

diabetes pedigree function, insulin level, BMI, 

diastolic blood pressure, sebum thickness, 

plasma glucose level, and number of 

pregnancies. The outcome of this study is two 

class-boosted decision trees and two class 

decision jungles are best for diabetic prediction 

[17].  

Deep learning and 

unsupervised 

learning methods 

are used in the 

proposed model for 

future research 

directions. 

Hama Saeed 

M.H. (2023) 

[18] 

Upsampling 

techniques with 

machine learning 

algorithms for type 2 

diabetes 

classification 

Proposed the four machine learning algorithms 

for type 2 diabetes classifications under two 

categories of diabetes datasets: The Behavioral 

Risk Factor Surveillance System (BRFSS) and 

Photographic and Imaging Manufacturers 

Association (PIMA) dataset by using the 

upsampling technique with the ETC model. The 

accuracy of the BRFSS dataset is 0.99% and the 

PIMA dataset is 0.97% [18]. 

Deep learning 

techniques are used 

for diabetes 

prediction under 

data fusion-based 

hybrid models. 
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Reference Research Category Research Contributions Research Gaps 

Alwakid G. et 

al., (2023) [19] 

Prediction of 

diabetic retinopathy 

using deep learning 

Proposed the study of diabetic retinopathy (DR) 

prediction-based deep learning model under the 

five stages of DR as moderate, none, proliferate, 

mild with severe in both cases as without 

enhancement and contrast limited adaptive 

histogram equalization (CLAHE) filtering 

algorithm for image improvement. The outcome 

of this study is accuracy of Case 1 is 80.87% and 

Case 2 is 98.7% [19]. 

The additional 

augmentation 

approach for 

analysis of new data 

set using Visual 

Geometry Group 

(VGG) and 

DenseNet. 

Tan K.R. et al., 

(2023) [20] 

ML models for 

diabetes prediction 

Proposed the method of machine learning as 

random forest (RF) for the prediction of diabetes 

with better performance under two types of 

diabetes populations [20]. 

A need for 

improvements to 

random forest for 

more validation. 

Rastogi R. & 

Bansal M., 

(2023) [21] 

Diabetes prediction 

model based on data 

mining techniques  

Proposed the different techniques of data mining 

for diabetes prediction using special machine 

learning methods such as LR, SVM, Naïve 

Bayes, and random forest. The accuracy is 

higher of logistic regression (LR) than other ML 

techniques [21]. 

-- 

Kee O.T. et al., 

(2023) [22] 

Diabetes prediction 

model using ML 

under cardiovascular 

complications 

Proposed the review on ML-based diabetes 

prediction model in the case of cardiovascular 

complications. The outcome of this review is 

neural networks are best for the prediction of 

cardiovascular diseases between diabetic 

patients [22]. 

The performance 

analysis between 

gradient boosting 

machine and neural 

network under the 

same dataset. 

Elsayed N.A. et 

al., (2023) [23] 

Standard of care in 

diabetes with 

diagnosis and 

classifications 

Proposed the review on classifications and 

diagnosis of diabetes on behalf of the American 

diabetes association (ADA) for standards of care 

in diabetes with three stages of diabetes 

autoimmunity, non-autoimmune, and monogenic 

diabetes [23]. 

 

Nti I.K.et al. 

(2022) [24] 

Big data analytics 

with machine 

learning  

Proposed the assessment on ML under analytics 

of big data with a focus on the next work, a 

prospect with applications for different research 

directions. The outcome of this survey is some 

important algorithms of machine learning such 

as artificial neural network (ANN), DNN, CNN, 

decision tree, SVM, and ensemble learning 

techniques mostly used in different recent 

research areas like healthcare (for predicted 

diseases by ML), cyber security (for cyber-

attack detection), communication networks (for 

mobile cellular networks), etc. and the result of 

this review is ML algorithms is maximum used 

in healthcare system [24]. 

The weakness of 

this research is data 

handling issues in 

diverse data sources 

when collecting 

incorrect and noisy 

data. 

Gourisaria M.K. 

et al., (2022) 

[25] 

Diabetes mellitus 

diagnosis of data 

science appositeness 

for healthcare 

systems 

This research work uses four different models of 

machine learning as supervised (SVM, KNN, 

NB, RF, DT), unsupervised Function point (FP 

growth), reinforcement (P and N), and deep 

learning (ANN) under two different analytical 

methods as PCA and linear discriminant analysis 

(LDA) for handle the datasets. The outcome of 

this research is perfectly predicted Unified 

Configuration Interface (UCI) data sets by KNN, 

ANN, and DT compared to other techniques 

[25]. 

The problem 

statement of this 

research is data 

handling and 

analysis of a 

combination data 

sets of two different 

data sets with a 

focus on glucose 

levels using tongue 

images of patients. 

Maier-Hein L. et 

al. (2022) [26] 

Surgical data science Proposed the review on data science with 

general and machine learning which is used in 

healthcare to improve the quality of healthcare 

by data modeling, data analysis, capture data, 

The problem 

statements of this 

review failed to see 

the high-quality 
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Reference Research Category Research Contributions Research Gaps 

and organization of data and implementation on 

surgical data science (SDS). The outcome of this 

work is easily tools available for work in 

healthcare fields [26]. 

data sets on a large 

scale. 

Mohamed I. et 

al. (2022) [27] 

ML algorithms for 

Readmission 

prediction of COPD 

patients 

Propose the ML algorithms as ANN, decision 

tree, and SVM with comparison under the 

accuracy of predictability with hospital 

readmission prediction used for the 

improvement of COPD (Chronic Obstructive 

Pulmonary Disease) prediction. The outcome of 

this work is a high accuracy of prediction at 91% 

using proposed ML algorithms [27]. 

The weakness of 

this research work 

is records of COPD 

patients are limited. 

Krishnamoorthi 

R. et al. (2022) 

[28] 

Diseases prediction 

framework using ML 

techniques 

This work focuses on identifying classification 

problems in accuracy under ML. The outcome of 

this work is 83% accuracy of prediction with the 

lowest error rate by using logical regression 

(LR) techniques and the performance of LR is 

better than other proposed ML algorithms [28]. 

The weakness of 

this research is 

works only on 

predictive 

structured data. 

Awotunde J. B. 

et al. (2022) 

[29] 

Data-centric 

operations in 

unsupervised 

learning and natural 

computing on smart 

healthcare 

This research focuses on the particle swarm 

optimization (PSO) model for analysis of data 

on behalf of cardiovascular disease (CVD) using 

different algorithms of ant colony optimization 

(ACO), genetic algorithm (GA) of natural 

computing, and firefly swarm optimization 

(FSO) with unsupervised learning techniques as 

clustering and association rule. The outcome of 

this research is accuracy of the proposed model 

is better than another ML-based model [29]. 

The drawback of 

this research is 

difficult to control 

regular traditional 

methods due to 

complex behaviors. 

Hassan M. et al. 

(2022) [30] 

Big data analytics 

and genomics for 

personalized 

medicine 

This paper focuses on the observation of bio-

molecular data using four important parameters 

of dimensions: veracity, volume, variety, and 

velocity with observation uses four methods as 

content of generated data, scale, forms, and rate. 

The outcome of this study is the techniques of 

big data analytics are mostly used in handling 

large amounts of genomics data in healthcare 

systems for helping to discover new approaches 

to new drug findings in healthcare [30]. 

Missing the 

techniques of deep 

learning for 

handling a large 

amount of genomics 

big data by using 

data-driven 

approaches. 

Oyeleye M. et 

al., (2022) [31] 

ML techniques for 

the prediction of 

heart rates 

This research indicates to performance 

comparison between proposed algorithms on 

behalf of heart rate prediction. The result of this 

paper is the performance of KNN, LSTM, and 

RF is not good for heart rate prediction while 

SVM is the best prediction model for heart rate 

prediction [31]. 

The drawback of 

this paper is data 

analytical technique 

is limited. 

Zubair Md et al. 

(2022) [32] 

K-means clustering 

algorithm-based 

efficient data 

modeling 

Proposed the implementation for improvement 

of PCA model with handling to data-driven 

model using K-means clustering algorithm in 

COVID-19 data set. The outcome of this work is 

traditional K-means clustering is better than 

other existing models [32]. 

The weakness of 

this research is 

solution of the data 

data-driven model is 

complicated due to 

using of a real 

dataset. 

Abdollahi J. & 

Nouri-

Moghaddam B., 

(2022) [33] 

Hybrid stacked 

ensemble for 

diabetic prediction 

using genetic 

algorithm 

Proposed the combination techniques for 

diabetic prediction using two techniques a 

genetic algorithm and hybrid stacked ensemble 

algorithms. The outcome is higher performance 

in the diagnosis of the diseases [33]. 

Prediction of special 

diseases under 

online medical 

services. 

Sann R. et al., 

(2022) [34] 

Big data analytics 

for online reviews 

Proposed the survey of big data analytics 

application for online complaints prediction 

Due to data 

limitation, the 

finding of accuracy 
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Reference Research Category Research Contributions Research Gaps 

against the behavior of the hospitality industry 

[34]. 

is difficult for a 

range of acceptable. 

Sotto S. D. & 

Viviani M., 

(2022) [35] 

Lack of health 

information 

detection on social 

websites 

Proposed the data science approach for handling 

the lack of health information detection in social 

networking websites. The feature increases when 

classical ML classifications are used in the 

health training model [35]. 

The effects on the 

quality of results 

under depth analysis 

of health data. 

Cerrato P. et al., 

(2022) [36] 

Evaluation of 

algorithmic accuracy 

and equity 

Proposed the survey of new platform 

development for evaluation of algorithm equity 

and accuracy under healthcare system with 

different digital tools such as radiology, 

oncology, dermatology, and ophthalmology 

[36]. 

The testing is 

missing in dataset 

population 

composition using 

algorithm validation 

techniques. 

 

Table 3. Challenges and goals for diabetic prediction in HDS under healthcare system. 

S.N. Challenges Goals 

1 The data is incorrect and noisy due to diverse data 

sources, and it is very difficult to handle the data. 

Performance comparison between LR, RF, DT, and 

SVM under anomaly detection for easily handled 

from single sources.  

2 The machine learning techniques for data analysis 

of the diabetes dataset have been analyzed only 

according to blood glucose level, which is not 

sufficient. 

Comparative analysis between KNN and Naïve 

Bayes classifier two features of diabetes like 

hemoglobin and blood sugar. 

3 The test of diabetes PIDD-based predictive 

structured dataset. 

Performance analysis between KNN, RF, SVM, and 

LR using a dataset of diabetes after smoking and 

drinking, physical inactivity, and family diabetes 

history. 

4 Handling large amounts of data is the biggest 

problem in the healthcare system. 

Proposed the DNN-based model in deep learning 

techniques for handling large amounts of diabetes 

data. 

 
CHALLENGES AND GOALS 

When completing the reviews of literature for the next research directions on behalf of previous research 
papers, face the different challenges for the goals of new and next research directions, as shown in  
Table 3. 

 
CONCLUSION AND FUTURE SCOPE 

This review paper focuses on the technique of machine learning for the prediction of diabetes in data 
science and is applied to healthcare systems. This paper proposes a survey of data handling algorithms 
in data science in the healthcare field and a new branch presented as well as HDS for handling the huge 
amount of diabetic predicted data in hospitals or healthcare systems. The aim of this paper is the proper 
review of the next research direction in the field of prediction and handling large amounts of diabetic’s 
patient’s data using different data handling algorithms as well as machine learning algorithms for 
analysis of the performance of machine learning algorithms. The review paper proposes seven selected 
ML algorithms with brief introductions as SVM, KNN, LR, DT, RF, Naïve Bayesian classifier, and 
DNN for data handling in HDS under the healthcare system on behalf of the prediction of diabetes for 
the next research directions. 

 
The proposed paper is based on theoretical approaches of data handling algorithms in HDS, only 

proposed the review of the literature and basic information of diabetic prediction on behalf of theory 
based on previous research papers, focus on research gaps and challenges of previous work for next 
research directions. So, the next research work is on diabetic prediction-based research in the direction 
of practical implementation using ML algorithms as well as data handling algorithms and ML tools. 
The future scope of the survey paper is to focus on the achievements of data science in different 
problems of healthcare systems. 
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The future work of this review paper is the implementation of data handling algorithms as machine 

learning algorithms with ML tools in four cases of diabetes as first case is anomaly detection of 
diabetes, the second case is analysis of hemoglobin and fast blood sugar (FBS) level in a predictive 

dataset of diabetes, the third case is performance analysis under F1-score based on smoking habit, 
drinking habit, family diabetic history, and physical inactivity attributes in a dataset of diabetes and 

finally the fourth case of this direction is proposed the new ML approaches to handle the large 
predictive dataset of diabetics. 
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