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Abstract:-Machine learning is widely used nowadays on medical datasets. A lot of work has already been carried out on datasets of
different disease. Diabetes is affecting a lot of people worldwide. International diabetes federation has reported that 382 million
people are living with diabetes across the whole world and this number is going to double by 2035. This paper aims at reviewing
some of the work done on diabetes dataset using machine learning techniques.
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1. Introduction:

Machine learning can be known as a part of artificial intelligence that can be used to for discovering patterns in given data for
classification and prediction on unknown data. Various statistical tools, data mining techniques and optimization techniques are put
together to form ML models. Machine learning techniques are classified in three categories:-[1]

a. Supervised learning: It is used to construct predictive models which predict missing values using other values present in the dataset.
Decision Tree, the Bayesian method, artificial neural networks and SVM etc. are examples of the supervised learning techniques.

b. Unsupervised learning: When inputs are known but the output is unknown, unsupervised techniques are used. Clustering algorithms
like K-means clustering etc come in this category.

¢. Semi-supervised learning: Labeled and unlabeled data both are used. Labeled dataset is used for making predictions, and unlabeled

data is used for larger data distribution. [6]

Diabetes is a chronic disease that has affected many people in the world and number of diabetic patient are rapidly increasing.
According to a report by the International Diabetes Federation (IDF) 463 million people have been affected by diabetes globally in
2019.1t has also been reported that 578 million adults will have diabetes by 2030, and 700 million by 2045. Diabetes if left untreated
and undetected can cause several other problems in long run like comma, renal and retinal failure etc.[2] Early detection and treatment
of diabetes is important so that further complications arising due to diabetes can be avoided. Machine learning can be used to build
prediction models for detecting diabetes and its type. It can also be used to detect risk factors causing diabetes so that precautionary
measures can be taken. A huge amount of data of diabetic patients is available online in different data repositories like- KAGGLE,
UCI, MNIST, etc. Machine learning models build on data available can be used by medical practitioners for early diagnosis and

treatment.
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2. Literature Review:

Different techniques have been applied to build prediction and classification models for medical datasets. An ensemble model has
been proposed by Tafa et al. [3] using naive Bayes and support vector machine for predicting diabetes on data of 402 patients
collected from different locations and they reported an accuracy of 97.6% which is better than the techniques used individually.
Sisodia and Sisodia [4] reported higher accuracy of 76.3% accuracy using naive bayes after applying naive bayes, decision tree, and
support vector machine techniques on the Pima Indians Diabetes Dataset. Kumari et al. [5] used Pima Indians Diabetes Dataset, and
applied a technique which is an ensemble of Random Forest, Logistic Regression, and Naive Bayes and compared the performance of
ensemble approach with other machine learning techniques and reported a better performance by ensemble approach with an accuracy
of 79%. Gupta et al. [6] used support vector machines and Naive Bayes algorithms on PIMA India diabetes dataset and reported better
performance by support vector machine.

Perveen et al [7] used CPCSSN diabetes dataset and applied J48 decision tree, and two ensemble approaches i.e. bagging using J48
and adaboost using J48. They reported that performance of bagging was better for large sample size and adaboost ensemble method
outperformed others in small sample size. Tigga and Garg [8] collected data through an online and offline questionnaire and Pima
Indian Diabetes Dataset and applied Logistic regression, K-Nearest Neighbour, Support vector machine, Naive Bayes and Decision
tree and Random forest. They reported that best results were obtained by random forests for both datasets achieving an accuracy of
94.1% and 75% for their own dataset and PIMA dataset respectively.

Diwani and Sam. [9] used J48 decision tree and naive bayes on the Pima Indian Diabetes Dataset and compared their performance
with rule based techniques and random tree and reported best performance for naive bayes i.e. 76.3% followed by J48 with an
accuracy of 73.8%. Linear discriminant analysis (LDA) was used for Feature selection by Ahuja et al. [10] on Pima Indian Diabetes
dataset to select the important features and conducted a comparative analysis on the preprocessed dataset of several machine learning
algorithms namely Support Vector Classifier, Decision Tree, Random Forest, Logistic Regression and the Multilayer Perceptron and
reported that MLP performed better than other classifiers. Malik et al. [11] performed a comparative analysis 10 machine learning
algorithms on a dataset taken from a Frankfurt hospital in Germany and reported that K-NN, random forest and decision tree
performed better than other techniques. Soltani and Jafarian[12] used probabilistic neural network for the prediction of diabetes on
Pima Indians Diabetes Dataset and reported an accuracy of 89.56% and 81.49% on training set and test set respectively.

Hasan et al [13] selected features using Principle Component Analysis (PCA), Independent Component Analysis, and Correlation-
based techniques on Pima Indian diabetes dataset.and then applied k-NN, Naive Bayes, Decision Tree, Random Forest, Multilayer
perceptron, Adaboost and gradient boost and reported that the ensemble of adaboost and gradient boost classifiers performed better
than other techniques. Alehegn et al [14] reported that in order to achieve maximum accuracy, an ensemble of different machine
learning algorithms should be used. Rathore et. al[15] applied Support Vector Machines and Decision Tree and reported an accuracy
of 82% using SVM.

Shetty et al. [16] developed an intelligent diabetic prediction system using KNN and Bayesian algorithms to assist doctors in
forecasting diabetes. Nai-Arun & Moungmai [22] designed a web application for forecasting the risk of diabetes. For thisthey first
constructed a dataset of data collected after preprocessing, from 26 primary care units and applied various data mining techniques like
bagging, decision tree, random forest, naive bayes, logistic regression etc. reporting best performance by random forest. Majji,
Ramachandra, and co-authors [23] created a website that gives the risk score of diabetes of the individual using different parameters

like age, Smoking Status, Steroid usage, BMI (body mass index), Ethnicity, etc.

3. Conclusion:
Machine learning techniques applied to diabetes dataset have been reviewed in this paper. It can be seen that machine learning
techniques improvers the prediction accuracy. It can also help medical practitioners to detect diabetes at an early stage or to prevent

diabetes.
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