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ABSTRACT 

Artificial intelligence (AI) is transforming pediatric hospital management by improving clinical decision 

support, diagnostic accuracy, operational efficiency, and patient engagement. This literature review aims to 

synthesize evidence on the impacts of AI-driven e-health innovations within pediatric hospital settings. A 

literature search of PubMed, ScienceDirect, and Google Scholar was performed for peer-reviewed studies from 

the last decade, focusing on AI applications for inpatient and operational pediatric care. Studies were screened 

based on relevance, language, and pediatric scope (0-18 years old). Analyses encompassed clinical, operational, 

and ethical impacts, with an emphasis on diagnostic tools, decision support, predictive analytics, and 

telemedicine. Findings highlight that AI augments early disease detection, supports individualized 

interventions, and streamlines hospital administration through automation and data-driven forecasting. 

Enhanced family engagement and remote monitoring expand care accessibility for chronic and geographically 

dispersed pediatric populations. However, challenges remain, including limited pediatric datasets, algorithmic 

bias, ethical concerns, and barriers to system integration. In conclusion, AI-driven innovations offer substantive 

improvements in pediatric hospital management, but realizing their full potential requires collaborative efforts 

to address safety, transparency, regulatory alignment, and pediatric-specific issues. It is recommended that 

future research prioritize explainable AI, multicenter data initiatives, and stronger ethical frameworks to guide 

safe and equitable adoption. 
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INTRODUCTION 

 

Artificial Intelligence (AI) has become an important innovation in healthcare by improving diagnostic 

accuracy, treatment planning, and hospital efficiency (Abusamra et al., 2025). In pediatric hospitals, AI is 

especially valuable because children often experience complex and rapidly changing conditions that require 

fast and precise clinical decisions. Traditional healthcare systems frequently struggle to manage large amounts 

of patient data and provide individualized care, while AI can analyze extensive datasets and identify patterns 

that may not be easily recognized by clinicians (Al Meslamani et al., 2023). 

 
Figure 1. Variables for AI in healthcare 

AI is widely applied in pediatric diagnostic support through machine learning algorithms that analyze 

electronic health records, medical imaging, and genetic data to detect diseases earlier (Al-Sofyani et al., 2025). 

AI-based imaging systems have been used to identify congenital heart defects and pediatric cancers, enabling 

earlier intervention and improved long-term outcomes. AI also supports Clinical Decision Support Systems 

(CDSS) by providing predictive analysis and personalized treatment recommendations, reducing medical errors 
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and improving patient safety, particularly in pediatric care that requires age-specific treatment considerations 

(Chaddad et al., 2022). 

Beyond clinical care, AI improves hospital operations through predictive analytics that optimize staffing, 

patient flow, and resource allocation. In pediatric hospitals, AI-assisted planning helps manage fluctuating 

demands in emergency and intensive care units while reducing overcrowding and waiting times (Children’s 

Hospitals and Clinics of Minnesota, 2025). AI integration in telemedicine and remote monitoring also expands 

healthcare access, especially for children with chronic diseases in rural or underserved areas (Ching et al., 

2025). 

Despite these benefits, AI implementation faces several challenges, including data privacy, ethical 

concerns, limited pediatric datasets, and system integration barriers (Davenport, 2019; Karrar et al., 2025). 

Hospitals also require trained healthcare professionals who can effectively use AI tools within clinical 

workflows (Muralidharan et al., 2024). Future developments such as explainable AI and federated learning aim 

to improve transparency and protect patient privacy (Naseef et al., 2025). Overall, AI-driven e-health 

innovations have significant potential to improve pediatric hospital management, patient outcomes, and 

healthcare efficiency (Park et al., 2025). 

 

METHOD 

 

This study used a literature review approach to examine the impact of AI-driven e-health innovations on 

pediatric hospital management. Relevant articles were collected from databases including PubMed, 

ScienceDirect, and Google Scholar using keywords such as “Artificial Intelligence,” “E-Health,” “Pediatric 

Hospital Management,” “Clinical Decision Support Systems,” “Telemedicine,” and “Healthcare Operations.” 

The review included full-text English articles published within the last ten years that focused on AI 

applications in pediatric healthcare, particularly their impact on clinical outcomes, operational efficiency, and 

patient management. Studies focused mainly on adult populations or unrelated topics were excluded. 

The selection process involved identifying articles, screening titles and abstracts, and conducting full-text 

evaluations. After the screening process, seven relevant articles were included in the review. Data from these 

studies were analyzed descriptively to identify the benefits, challenges, and future potential of AI-driven e-

health innovations in pediatric hospital management. 

 

RESULTS AND DISCUSSION 

 

AI-driven e-health innovations are transforming pediatric hospital management by improving clinical care, 

operational efficiency, and patient engagement. AI applications support diagnostics, risk prediction, hospital 

administration, and personalized treatment, helping pediatric hospitals address the complex demands of child 

healthcare (Naseef et al., 2025). 

Table 1. Major outcomes from AI integration in healthcare 

 
 

Transforming Pediatric Clinical Care: Diagnosis, Prediction, Prevention and Precision 

AI technologies, particularly machine learning (ML) and deep learning (DL), improve diagnostic accuracy 

and disease management by analyzing patient data such as vital signs, genetic information, and medical 



Proceedings of the International Conference on Education, Economics, Business, Entrepreneurship, 

and Finance (ICEBEF) 

Volume 4 (2026) 
imaging. AI-based systems can detect conditions including sepsis, cardiac abnormalities, and 

neurodevelopmental disorders earlier than conventional methods, enabling faster intervention and better patient 

outcomes (Park et al., 2025). In pediatric intensive care units (PICUs), predictive systems help identify patient 

deterioration before critical events occur. 

AI also supports personalized medicine by combining imaging, genetic, and clinical data to predict 

treatment responses in specialties such as oncology, cardiology, and neurology. Automated image analysis 

improves the interpretation of MRI, CT scans, ultrasound, and radiography while reducing diagnostic errors. In 

addition, AI-powered Clinical Decision Support Systems (CDSS) assist clinicians in optimizing ventilation, 

nutritional support, and antibiotic management, particularly in high-volume or resource-limited pediatric 

settings (Park et al., 2025). 

 

Operational Impacts: Hospital Management, Efficiency, and Financial Sustainability 

AI contributes significantly to hospital management through predictive analytics and automation. Hospitals 

use AI to forecast admissions, manage bed capacity, optimize staffing, and improve resource allocation, 

reducing bottlenecks and enhancing service quality (Wang et al., 2025). AI-integrated Hospital Management 

Information Systems (HMIS) combine operational, clinical, and financial data to support strategic decision-

making and performance monitoring. 

Administrative efficiency is further improved through robotic process automation (RPA), which automates 

billing, scheduling, claims processing, and record management. Natural language processing (NLP) also 

enhances clinical documentation and identifies gaps in care. AI-powered chatbots and digital patient portals 

improve communication, provide medication reminders, and support patient education for children and 

families. 

Financially, AI helps reduce operational costs by improving billing accuracy, minimizing fraud, and 

streamlining hospital workflows. Reduced medical errors and shorter hospital stays also contribute to long-term 

financial sustainability for pediatric institutions (Park et al., 2025). 

Table 2. Summary of approved AI-based medical devices (pediatric applications) 

 
 

E-Health, Patient, and Family Engagement 

AI-driven telemedicine and remote monitoring systems extend healthcare access beyond hospitals, 

especially for children with chronic conditions. Wearable devices and AI algorithms enable real-time 

monitoring of vital signs, early detection of complications, and personalized treatment adjustments (Park et al., 
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2025). These technologies help reduce hospital readmissions and improve continuity of care. 

Patient portals, virtual assistants, and NLP-based chatbots also strengthen communication between 

healthcare providers and families by simplifying medical information, supporting treatment adherence, and 

encouraging active participation in healthcare decisions. 

 

Impacts on Hospital Management: Strategic, Economic, and Competitive Dimensions 

AI creates long-term strategic and economic advantages for pediatric hospitals. By improving efficiency, 

reducing unnecessary procedures, and minimizing diagnostic errors, AI contributes to substantial cost savings 

and better patient outcomes (Santamato et al., 2024). Predictive analytics also help hospitals prepare for disease 

outbreaks and changing resource demands more effectively. 

Furthermore, AI supports innovation and strengthens hospital competitiveness by enabling more advanced 

and cost-effective healthcare services. Pediatric hospitals increasingly use AI as part of their digital 

transformation strategies to enhance service quality and strengthen their position within the healthcare industry 

(Karrar et al., 2025). 

Table 3. Potential long-term economic impacts of AI in healthcare 

 
Challenges: Ethics, Regulation, and Pediatric-Specific Issues 

Despite its benefits, AI integration in pediatric healthcare faces several challenges. Pediatric datasets are 

often limited, making it difficult to validate AI models and ensure reliable performance across diverse patient 

populations. In addition, algorithms trained on adult data may not accurately reflect children’s physiological 

differences, creating potential risks (Jamil et al., 2025). 

Ethical and regulatory concerns also remain significant. Data privacy, algorithmic bias, and the lack of 

transparency in “black box” AI systems can reduce trust among clinicians and caregivers. Questions regarding 

liability for AI-related errors further complicate implementation (Muralidharan et al., 2024). Therefore, 

pediatric AI systems require strong regulatory oversight, continuous evaluation, and interdisciplinary 

collaboration among clinicians, data scientists, ethicists, and policymakers to ensure safe and effective use in 

hospital settings (Chng et al., 2025). 

 

CONCLUSION 

 

AI-driven e-health innovations are transforming pediatric hospital management by improving diagnostic 

accuracy, optimizing clinical and operational workflows, and supporting personalized care. Technologies such 

as predictive analytics, clinical decision support systems, and automated administration help hospitals allocate 

resources efficiently, reduce costs, improve patient safety, and strengthen proactive healthcare management. In 

pediatric settings, AI supports early disease detection, individualized treatment planning, and outcome 

prediction, enabling more effective and holistic child healthcare. AI also enhances family engagement through 

better communication tools and remote monitoring systems. However, challenges related to data privacy, 

algorithmic bias, limited pediatric validation, and accountability require strong regulation and interdisciplinary 

collaboration to ensure safe and equitable implementation. Overall, AI integration offers significant potential to 

improve both pediatric patient outcomes and hospital management efficiency. 
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