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Abstract 

Genetic disorders pose major challenges to paediatric care, impacting the health and development of children. 

Detection at an early stage and proper risk assessment are critical to minimize adverse effects and enhance 

outcomes. Advances in genetic testing and risk assessment technologies in recent times have enhanced our 

capability to detect genetic predispositions, leading to mobile and web-based applications that provide 

individualized insights for parents and clinicians. The platforms integrate genetic information, family history, 

and lifestyle information to deliver comprehensive risk assessments. The application of AI and machine 

learning technologies further increased predictive value by interpreting advanced genetic patterns and 

allowing real-time risk assessment. Machine learning computer programs can browse large amounts of 

genetic data to predict risks of disorder, supporting decisionmaking in health care. Today's systems still have 

limitations owing to their shortcomings in being unable to include data that is multifactor, relying mostly on 

the use of genetics and neglecting environmental and life factors. In addition, availability and affordability 

remain barriers since genetic testing is often costly and may need expertise in interpretation. Overcoming 

such hurdles through robust, integrated approaches may enhance the impact and accessibility of genetic risk 

appraisal tools.  

Keywords: Genetic Disorder Prediction, Risk Assessment, Machine Learning, Artificial Intelligence, Genomic 

Data Analysis.

 

1. Introduction 

In pediatric health care, genetic abnormalities present 

a major issue since, if not identified early, they can 

result in serious complications. The identification of 

genetic disorders has been transformed by the 

development of sophisticated diagnostic methods, 

which have improvement treatment outcomes and 

early intervention [1]. he analysis of whole genome 

sequencing data has been greatly aided by machine 

learning (ML) and artificial intelligence (AI), which 

has increased the accuracy of identifying rare genetic 

abnormalities [2]. Numerous computer techniques, 

such as deep learning and link mining, have been 

investigated to improve the prediction of genetic 

disorders, supporting medical professionals in risk 

assessment and decision-making [3] [6]. AI-driven 

methods offer the potential to process vast genetic 

datasets and extract meaningful insights, which has 

led to their increasing adoption in diagnosing genetic 

disorders [4] [5]. Additionally, chain classifier 

approaches and genome sequencing in infants have 

been highlighted as promising methods for 

identifying genetic predispositions [7] [8]. Despite 

these advancements, challenges persist in integrating 

environmental and lifestyle factors into risk 

prediction models, as most existing systems focus 

primarily on genetic data [9]. But there are still issues 

with these technologies’ accessibility and 

affordability, particularly in environments with 

limited resources [10]. In order to increase predictive 

accuracy, recent research highlights the need for an 
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all-encompassing framework that integrates genetic, 

environmental, and clinical data [13]. Big data 

analytics and hybrid machine learning models have 

also been suggested for better illness prediction, with 

encouraging outcomes in medical applications [14] 

[15]. By leveraging these advancements, the medical 

community can enhance the precision of genetic 

disorder risk assessment, ultimately leading to better 

healthcare outcomes for affected individuals.  

1.1 Methods of disease prediction AI Models 

(CNN, SVM, RF) for Genetic Disorder 

Prognosis.   

Mods CRCOR (SVS) allows for unrestricted actions, 

while RF systems oversee waterless vehicles and 

genetic elements. CNN assists in seed recognition 

through Gnomic, and SVM guarantees data security 

in Minimal Data Safe Systems [4][5][10].  

1.2 Machine Learning on Whole Genome 

Sequencing  

WGS, when analyzed with machine learning 

techniques such as k-NN, Decision Trees, and 

GBMs, helps in identifying mutations and rare 

disorders. However, it faces challenges like large 

data requirements, high costs, and limited accuracy 

in detecting rare diseases.[2][8].  

1.3 Deep Learning (CNNs, RNNs) for Genome 

Disorder Prediction  

Deep learning models such as CNNs and RNNs are 

used to predict genomic disorders by identifying 

mutations and analyzing temporal disease patterns. 

However, there are challenges, including high 

computational costs and the requirement for 

extensive labelled genomic datasets [6][10].  

1.4 Hybrid ML Models for Heart Disease 

Prediction   

Hybrid ML models merge Decision Trees, Neural 

Networks, and Bayesian Networks with genetic 

algorithms to improve the accuracy of disease 

predictions. Although they enhance feature selection 

and minimize overfitting, challenges remain, 

including model complexity and the requirement for 

extensive datasets.[10]. 

2. Related Work  

Figure 1 show cases different methods for evaluating 

the risk of genetic disorders, emphasizing machine 

learning deep learning, hybrid models, statistical 

techniques and genetic analysis tools.  

 

 
Figure 1 Algorithms and Methodologies Adapted 

by Existing System 

 

Figure 2 Limitations Identified In Existing 

Systems 

 

Figure 2 shows the challenges faced in assessing the 

risk of genetic disorders. These include difficulties in 

integrating multi-factor data, issues with 

accessibility, and a lack of sufficient data for rare 

disorders, all of which affect the effectiveness of the 

system. 

3. Results and Discussions  

3.1 Comparative Analysis  

Comparative analysis between different methods of 

predicting genetic disorders shows the comparative 

advantages and limitations of each in terms of 

accuracy, sensitivity, specificity, and qualitative 

merits. The conventional approaches have been 

remarkably surpassed by the use of AI based 

techniques, as demonstrated in [1] with novel 
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genomic approaches recording 92% accuracy and 

89% sensitivity. Machine learning (ML) models used 

on whole genome sequencing further improved the 

detection of rare disorders [2] achieving an accuracy 

of 94% and sensitivity of 90%, proving to be superior 

to manual annotation methods. The link mining 

method proposed in [3] presented an alternative view 

by revealing latent associations between genes and 

diseases, albeit with slightly less accuracy (88%) and 

sensitivity (85%) compared to deep learning models. 

AI-based prediction of genetic disorders using CNN, 

SVM, and RF, as studied in [4], had the highest 

accuracy of 95% and sensitivity of 91% and was 

therefore more accurate for predicting inherited 

diseases than conventional rule-based approaches. 

Multifactorial genetic disease prediction models 

combining genetic markers and family history, as 

reviewed in [5] were found to be 90% accurate and 

87% sensitive. Yet these models did not incorporate 

environmental risk factors, which can enhance 

predictions in the real world. In contrast, deep 

learning approaches with CNNs and RNNs, as 

suggested in [6] achieved 96% accuracy and 92% 

sensitivity, demonstrating their capacity to identify 

useful genomic patterns. Although their performance 

is high, these models are still computationally 

intensive. Chain classifiers have also been 

investigated for genetic disorder classification, and in 

[7] showed 89% accuracy and 86% sensitivity. 

Although they enhanced classification performance, 

optimization for multi-class classification tasks is 

needed. Whole-genome sequencing approaches for 

the detection of pediatric disorders, studied in [8], 

showed best accuracy of 97% and best sensitivity of 

93% and are an extremely useful tool for early 

diagnosis. Nevertheless, their expensive nature is a 

key impediment to extensive clinical usage.AI in 

clinical and genomic diagnostics, as presented by 

Dias and [10]. Table 1 shows the representation of 

the detailed explanation about the existing system’s 

methods comparative analysis which gives you brief 

idea about each method and their accuracy sensitivity 

and specificity information. 

  

 

Table 1 Comparative analysis 

Method 
Accuracy 

% 

Sensitivity 

% 

Specificity 

% 

Advanced genomic techniques [1] 92 89 90 

Machine Learning [2] 94 90 91 

Link Mining [3] 88 85 87 

AI-Based [CNN, SVM] [4] 95 91 92 

Multi Factorial Genetic Disorder 

Prediction [5] 
90 87 88 

Deep learning for genome disorder [6] 96 92 93 

Ensemble learning & chain classifier [7] 89 86 88 

Whole genome sequencing for paediatric 

disorder [8] 
97 93 94 

Hybrid ML for heart disease prediction [9] 93 88 89 

Genetic risk prediction using AI [10] 91 86 88 
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Conclusion   

The combined findings from various studies on A  

Comprehensive Risk Assessment of Genetic 

Disorders in Children highlight the potential of 

advanced technologies like machine learning and 

genetic sequencing in improving the accuracy and 

efficiency of genetic disorder prediction. The use of 

machine learning models, particularly for rare genetic 

disorders, demonstrates significant promise in 

assessing risk based on genetic data, family history, 

and environmental factors. The application of AI 

enhances the ability to predict complex genetic 

conditions by analyzing large datasets and identifying 

patterns that might otherwise be missed. 

Additionally, integrating genetic testing into the 

mobile or web-based system ensures secure and 

efficient handling of genetic data for risk assessment. 

Future advancements could focus on incorporating 

more sophisticated machine learning algorithms, 

such as deep learning models, which would improve 

the prediction accuracy, especially for rare genetic 

disorders. Moreover, integrating real-time genetic 

testing capabilities into the application could enable 

immediate risk assessments, making the tool more 

practical in clinical settings. The integration of 

multimodal data sources, such as environmental 

factors, lifestyle choices, and detailed family 

histories, could further enhance the personalization of 

risk predictions. Ultimately, the future scope could 

involve expanding the system to provide dynamic, 

real-time risk assessments for broader applications, 

such as in prenatal genetic counselling or 

personalized healthcare. Furthermore, integrating 

user-friendly features that allow individuals to input 

and update their family history or lifestyle 

information would increase the system’s accessibility 

and usability. These advancements would make the 

system more robust, accurate, and adaptable to 

evolving healthcare needs.   
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