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Abstract- Nowadays, diseases are caused by harmful ingredients such as origins, 

pathogens, microbes, microorganisms, and viruses that can enter the human body. Early 

prediction of diseases is crucial in saving human lives, and it remains one of the most 

challenging issues in clinical data analysis. The recent advancements in Artificial Intelligence 

(AI) have significantly improved the efficiency and accuracy of disease prediction. AI is a 

field of computational intelligence that encompasses various applications such as expert 

systems, Natural Language Processing (NLP) etc.. While some previous AI approaches are 

manual and prone to errors, Explainable Artificial Intelligence (XAI) forecast approaches 

allow for automatic identification and forecast, thereby minimizing detection faults compared 

to depending exclusively on human skill. This paper provides a comprehensive review of 

advanced approaches such as RF, VGG-16, SVM, SMOTE, ECNNs, CNN, NB, and XG 

Boost, all of which utilize XAI methods. Among these techniques, the Random Forest (RF) 

method with explainable techniques such as SMOTE and ADASYN achieved the highest 

accuracy of 98%. This finding highlights the potential of XAI in enhancing the accuracy and 

reliability of disease prediction models. By providing explanations for the predictions made 

by the model, XAI techniques increase transparency and trustworthiness, enabling medical 

professionals to better understand the reasoning behind the diagnosis.  

 

Keywords: Explainable artificial intelligence (XAI), disease forecast, comprehensive review 

1 Introduction 

In the healthcare sector, disease prediction analyses are essential. Diseases can cause distress, ailment, 

dysfunction, and even lead to a person's demise, significantly impacting their physical and mental well-

being and altering their method of life. The clinical system involves investigating the causes of a disease, 

which is identified by analyzing warning signs and indications. Identification is the system of determining 

a illness’s pathology from its signs and indications, while identification is recognizing a illness based on a 

human’s symptoms. Physical examinations and basic health tests provide the necessary information for 

disease identification and forecast, which are the primary challenging and critical methods for healthcare 

specialists to complete. These procedures are often time-taking and tough, requiring healthcare experts to 

collect empirical information to reduce the uncertainty in health identification. Faults in the identification 

system can delay or overlook the proper treatment of patients, especially in cases of severe medical 

issues. Unfortunately, not all doctors are experts in every area of medication [1]. 

Therefore, there was a need for an automated system that could leverage both human expertise and 

machine precision to achieve accurate disease diagnosis at a lower cost. While categorizing disorders 

based on various factors can be complex for human professionals, AI has the potential to assist in 

identifying and managing such cases. Various AI techniques, such as deep learning and machine learning 

[2], are currently being utilized in the medical field to accurately diagnose and predict illnesses. However, 

precise disease prediction still presents challenges. To overcome these challenges, a new concept called 

"Explainable Artificial Intelligence (XAI)" has been introduced.  

Explainable Artificial Intelligence (XAI) refers to a collection of approaches and systems that allow 

individuals to understand and have faith in the outcomes and productivity produced by Machine Learning 

(ML) techniques. The concept of XAI encompasses the description of an AI model, its expected impacts, 
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and any possible biases it may contain. Its purpose is to define model that is assisted by AI. The 

foundation of XAI is based on three key steps: 1) Possibility of Interpretability, which enables 

understanding of a system’s complete logic or a specific decision or forecast (local); 2) Pertinency, which 

allows for the application of a technique to any sort or class of AI method (model-agnostic) or to a unique 

sort or period; and 3) Duration of Interpretability, which describes when the clarification of a system 

occurs, either later it has been proficient and is dissimilar to its interior structure, or is inherently easy to 

comprehend (intrinsic) [3]. 

 

2 Related work 

 

Explainable Artificial Intelligence (XAI) is a crucial area within AI that focuses on developing techniques 

to provide explanations for the inner workings of learning algorithms, models, and knowledge-based 

inference techniques. XAI has been utilized by numerous researchers to predict diseases. In this regard, 

some notable works include Li et al.'s use of multivariate logistic regression with a feature selection 

method to predict the impact of breathing crevice exhaustiveness on postoperative cardiopulmonary 

problems and hospital stay in main-phase non-small-cell lung tumor patients. Binary logistic regression is 

another effective method used by authors to analyze the predictability of essential postoperative 

cardiopulmonary problems in non-small cell lung tumor patients based on oxygen desaturation (EOD) and 

heart rate [4]. 

In the field of XAI, Amoroso et al. proposed a framework for breast cancer treatment that demonstrated 

the ability to identify important medical features of patients and the appropriate oncological treatments 

using a grouping and dimensionality reduction technique. Similarly, the authors [5] developed an 

explainable spinal posture classifier that was independent of specific pathologies. They used LIME to 

explain the predictions made by their machine learning model [31-36], which utilized SVM and RF 

algorithms. In [6], the authors built an RF system for AD detection and drive perception. They utilized 

SHAP to select the primary characteristics for the classifier and a fuzzy rule-based method to produce 

human-readable forms that make it easier for patients and doctors to understand the AI model [40-46]. 

SHAP also enabled the authors to provide local explanations of feature influences for individual patient 

identification/movement predictions. 

In their study, Sarp et al. proposed a CNN-based approach to classify chronic wounds in [7]. They also 

employed the XAI technique LIME to interpret the CNN-enabled system. The proposed approach utilized 

Transfer Learning (TL) and achieved satisfactory results with respect to precision (95%), recall (94%), 

and F1-score (94%). The model generated a heatmap using LIME that provided visual cues to clinicians 

based on the input wound image. In [8], Tan et al. developed a neural network called LNN for diagnosing 

fenestral otosclerosis on temporal HRCT bone slices. 

Chen et al. developed an XAI model for medical identification using Electronic Medical Record (EMR) 

data. Their suggested model incorporated entity-aware CNN systems and groups of BN, achieving a Top-

3 prediction precision of greater than 88%. Specifically, the model's explainability was achieved through 

a Bayesian network (BN) that established connections between diseases and symptoms. To evaluate the 

model's interpretability, three certified surgeons examined the relationships obtained from the health 

information graph [37-39]. 

In their study, Zhang and colleagues [9] proposed a deep learning (DL) system for predicting mechanical 

ventilation (MV) risk in COVID-19 patients within 24 hours of hospitalization. The researchers utilized 

all relevant patient data, containing demographic data, lab outcomes, health data, and medical procedures, 

and employed the attention mechanism to weight the data. The performance of the suggested DBNet 

model was compared with other machine learning (ML) and DL models, and it demonstrated superior 

predictive accuracy with an accuracy of 80% and an F1 precision  79.8%. 

3 Methodology 

 

In recent times, accurate prediction of diseases has gained a lot of importance due to various factors such 

as ecological changes and unhealthy lifestyles. Detecting health issues at an early stage can help in 

preventing severe medical problems. To overcome this challenge, the emerging technology of 
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Explainable Artificial Intelligence (XAI) has proven to be a valuable tool in detecting various diseases as 

demonstrated in a recent study. XAI models have been shown to exhibit excellent performance in 

identifying different health conditions, as illustrated in Table 1 of the research paper. The ability of XAI 

to provide explanations for its predictions allows medical professionals to understand the reasoning 

behind the decision-making process. This feature is particularly useful when dealing with complex 

medical scenarios where multiple factors can affect the diagnosis. 

 

Table 1: XAI-enabled approaches and their accuracy 

Sr. No. Ref. Approach XAI based 
Algorithm 

Accuracy 

1 [10] RF SMOTE and 

ADASYN 
98% 

 2 [11] VGG-16 LIME 97% 

 3 [12] SVM Virtual operative 

assistant 
92% 

 4 [13] SMOTE SMOTE with 

Oversampling 
90% 

5 [14] ECNNs Bayesian network 

ensembles 
88.8% 

6 [15] CNN Visually 

Interpretable 

Network (VINet), 
LRP, CAM, VBP 

82.15% 

7 [16] NB Context-free 

grammar (CFG) 
81.5% 

 8 [17] XGBoost SHAP 78.9% 

 

In the research paper, Table 1 presents various AI-based approaches such as [10], [11], [12], [13], [14], [15],  

[16], and [17], that have been employed to analyze different datasets using XAI methods. The results 

indicate that the RF technique in combination with XAI techniques such as SMOTE and ADASYN 

achieved the highest accuracy of 98%. It is noteworthy that the utilization of XAI techniques has improved 

the accuracy of disease prediction models, making them more reliable and transparent. The RF technique, in 

particular, has proven to be a successful algorithm in predicting various diseases with high accuracy rates. 

The incorporation of XAI techniques such as SMOTE and ADASYN has further improved the performance 

of the model, indicating the potential of XAI to enhance the accuracy and efficiency of disease detection 

systems. 

 

4 Conclusion 

 

In this research, various AI-enabled approaches, including [1], [2], [3], [4], [5], [6], [7], and [8], were 

employed to several datasets using XAI methods to achieve maximum accuracy in disease prediction. The 

results showed that these techniques achieved accuracies ranging from 78.9% to 98%. Upon comparing the 

results of these techniques, it was observed that the RF technique achieved the highest accuracy of 98% 

among all the techniques utilized. The other techniques, including [2], [3], [4], [5], [6],[7], and [8], exhibited 

accuracies ranging from 97% to 78.9%. The findings of this study indicate the potential of AI-based 

techniques combined with XAI methods in disease prediction. The high accuracy achieved by the RF 

technique highlights its effectiveness in predicting diseases, indicating its potential as a reliable tool for 

healthcare professionals. This study also emphasizes the importance of utilizing XAI methods in disease 

prediction models to enhance their accuracy and transparency. The results of this study provide valuable 

insights for researchers and medical professionals working towards improving disease prediction models.  
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