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Abstract. Diabetes affects a large segment of society and does not
discriminate based on age. Children, young people, or the elderly
may be affected by it. By detecting the disease early, clinicians can
help patients recover or at least control it. Models based on machine
learning algorithms have been proposed by researchers in the field
of artificial intelligence to predict disease and determine its type.
The purpose of this study was to propose a framework for
evaluating studies related to diabetes detection and identification.
To develop the proposed model, a systematic review of studies
related to the topic was conducted. After proposing and evaluating
the framework, 54 relevant studies were evaluated and results
inspired by it were drawn.

Introduction

Diabetes Mellitus (DM) means a high level of sugar in the blood, as the body
becomes unable to deal with the amount of sugar in the bloodstream. It is a serious
and chronic disease that affects different age groups. Early detection of diabetes helps
control it and avoid exposure to other health problems such as heart and blood vessel
diseases. Foot ulcers, blurry eyes, etc [1]

The pancreas produces the hormone insulin, and the work of insulin is to help the
glucose present in the bloodstream to move into the body’s cells. The development
and occurrence of diabetes and the accumulation of glucose in the blood are caused
by one of two conditions: either the pancreas cannot produce a sufficient amount of
insulin (insulin deficiency) or the body is unable to use the insulin it has produced
(insulin resistance)[2]. Diabetes has several types, the main types of which are
gestational diabetes, type 1 diabetes T1DM, and type 2 diabetes T2DM
the body produces an insufficient amount of insulin and is also called insulin disease
that affects adults.
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T1DM is also known as juvenile diabetes. In this type, the insulin-secreting cells
are damaged and insulin production in the body stops.

T2DM is milder than the first type and affects the elderly. This type occurs when
gestational diabetes occurs in the second half of pregnancy, when the body is either
unable to produce a sufficient amount of insulin or does not use insulin, which leads
to high blood sugar and the occurrence of gestational diabetes[3].

Recently, applications of artificial intelligence have developed rapidly in many
fields, including the health sector. Technical improvements have led to the emergence
of many inventions in the field of artificial intelligence[4].

Machine learning and deep learning are parts of artificial intelligence [3].
Recently, systems based on machine learning have dominated the medical field in all
its aspects and various diseases in order to classify and diagnose these diseases [5].
Early diagnosis of diseases is very important, and artificial intelligence techniques
provide a reference in obtaining the initial scoop about diseases and thus help in
controlling or treating them and reducing risks[6, 7].

Method

The systematic review carried out depending on PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines[8]. We prepared this
systematic review by searching various online public Libraries, such as IEEEXplore,
Elsevier, ACM, Springer and others. Elsevier is a global information analytics and
publishing company specializing in scientific, technical, and medical content that
helps institutions and professionals progress science, advance healthcare and improve
the performance. IEEE Xplore digital library is a research database for discovery and
access to journal articles, conference proceedings, technical standards, and related
materials on computer science, electrical engineering and electronics, and allied
fields. Predictive models for diabetes studies were covering the period June 2017 to
February 2023 were searched using the following search string: ((“diabetes” OR
“diabetes mellitus”) AND (“prediction model” OR “predictive model” OR
“predicting” OR “detection” OR “machine learning algorithm” OR ““algorithm)) All
selected studies are in English and are not review. The search was conducted between
November 2023 and January 2024, and was depends on titles and abstracts.
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Fig .1. The evaluation framework for diabetes prediction.

DATA COLLECTION PROCESS

The reviewer (AAH) independently screened the titles and abstracts of all articles
identified by the search string to exclude articles not related to prediction models.
Full texts were retrieved for all records that passed initial screening or if eligibility
was indeterminate. Full text articles were independently screened by 2 reviewers
(AAH, AHM) against eligibility criteria. In articles that presented more than one
model, the model recommended by the authors was chosen. We proposed and
evaluate a framework for diabetes prediction using machine learning techniques
(Figure 1), the data elements extracted for this review include [Dataset Sources,
Dataset size, Evaluation Parameters used, Classifier Used (method type), Accuracy
obtained, Outcome and Published year]. We reported our systematic review
according to the PRISMA guidelines [9], excluding items which were not needed by
our study.
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DATA ITEMS

1 Dataset Sources:

The source of input data is a vital factor for machine learning and deep learning
models. Most of these studies used one dataset, and some used more, inclusive public
and private datasets, to validate the generalization of machine learning and deep
learning models. Thus, this category summarizes information about the datasets used.

2 Dataset size:

This field indicates the number of individuals with and without diabetes present
in the indicated dataset.

3 Evaluation Parameters used:

Usually in data sets there are many missing values, outliers, and unbalanced
distribution of classes, so the accuracy is not enough to evaluate the performance of
the prediction and classification model. For this reason, it is important to take
different statistical metrics such as such as F1-score, precision, recall, and Receiver
Operating Characteristic Curve (ROC AUC) into account to measure the
performance.

4 Classifier Used (method type):

In this field, we show what model is proposed by the researcher that provided the
highest accuracy and performance when compared to a group of different models.
Researchers have presented many models in machine learning such as decision tree
(DT), Support vector machine (SVM), Random Forest (RF), Logistic Regression
(LR), K-Nearest Neighbors (KNN), Gradient boosting, XGBoost, AdaBoost, LGBM
and various ensemble techniques. There are some researchers who have used deep
learning to predict diabetes, and among these models are the deep neural network,
back propagation and Artificial Neural Network.

5 Accuracy obtained:

Accuracy is a common and important evaluation metric and is the ratio of the total
correctly predicted observation to the total number of observations so it is used to
measure the performance of any prediction model

6 Outcome:

In this part, we will explain what the purpose is or what the results extracted from
the research indicate, whether it is to predict diabetes, predict type 2 diabetes, predict
gestational diabetes, or classify these types.
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7 Published year:

The search was limited to publications from June 2017 to August 2023 to ensure
data were up to date within six years from this study.

RESULTS

In this systematic review, as shown in the (figure 2), by searching for studies, we
obtained 532 studies through screening the title, and after removing duplicates, we
obtained 208 studies were screened by abstract, and we excluded 115 studies. After
this stage, 93 full-text articles assessed for eligibility, and we excluded 39 studies. In
total, 54 studies were eligible for review.

Through the studies included in this research, we can see that most of them
focused generally on classifying the sample into those with diabetes or those without
diabetes.

While other research took it upon itself to determine the type of diabetes, some of
this research included identifying type 1 diabetes only, others focused on identifying
type 2 diabetes, and another part of the research focused on identifying gestational
diabetes.

Conclusion

In this article, we have included a wide range of articles related to diabetes
prediction, in line with the above situation, this study concludes that the
comprehensive model to cover all diabetes type is missing and investigation of
diabetes types identification is significant

Table 1 Summary of selected articles on diabetes prediction using machine learning
techniques.
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