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Abstract 

The integration of cloud computing and machine learning in healthcare platforms has 

revolutionized the delivery of medical services, offering scalable solutions for data storage, 

processing, and analysis. This study presents an overview of various cloud-based healthcare 

platforms, focusing on the effectiveness of machine learning approaches in enhancing patient 

care and operational efficiency, and compares the performance of different machine learning 

models employed in the platforms for diverse healthcare applications. The findings provide 

insights into the strengths and limitations of existing cloud-based healthcare solutions, guiding 

healthcare providers and policymakers in selecting optimal platforms for improved patient 

outcomes and resource utilization. 
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 Introduction 

The healthcare industry is undergoing a significant transformation with the 

advancements in technology, particularly in terms of cloud computing and machine learning. 

Cloud-based healthcare platforms offer unprecedented opportunities for storing, managing, and 

analyzing vast volumes of medical data, while machine learning algorithms enable intelligent 

decision-making and predictive modelling [1]. This convergence has the potential to 

revolutionize patient care delivery, disease diagnosis, treatment planning, and healthcare 
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resource management. However, along with the proliferation of cloud-based solutions and 

machine learning techniques, there is a need for empirical research to evaluate their 

comparative effectiveness in real-world healthcare applications[17-21]. This research aims to 

address this gap by conducting a comprehensive comparative analysis of cloud-based 

healthcare platforms through effective machine learning approaches. 

The primary objective of this research study is to compare the different cloud-based 

healthcare platforms utilizing machine learning algorithms.  

Specific research objectives include: 

• To present an over of cloud-based healthcare platforms and machine learning 

algorithms. 

• To compare the performance of machine learning models deployed on various 

cloud platforms. 

This research focuses on conducting a comparative analysis of cloud-based healthcare 

platforms, specifically exploring the effectiveness of machine learning approaches. The study 

compares a wide range of machine learning algorithms deployed on popular cloud platforms, 

utilizing diverse healthcare datasets. 

 Cloud-based Healthcare and Machine Learning (ML) 

Cloud computing has gained significant traction in the healthcare industry due to its 

scalability, flexibility, and cost-effectiveness. Cloud-based healthcare platforms offer 

infrastructure-as-a-service (IaaS), platform-as-a-service (PaaS), and software-as-a-service 

(SaaS) solutions personalized to the unique requirements of healthcare organizations [2]. These 

platforms facilitate secure storage, seamless data sharing, and collaborative analytics, enabling 

healthcare providers to leverage large-scale computing resources without requiring any high 

investments. Machine learning has emerged as a powerful tool for extracting actionable 

insights from healthcare data, including electronic health records (EHRs), medical images, 

genomics, and wearable sensor data. Supervised, unsupervised, and reinforcement learning 

techniques have been applied to various healthcare tasks, such as disease prediction, diagnosis, 

personalized treatment planning, and outcome prediction. Machine learning algorithms, 
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including logistic regression, decision trees, random forests, support vector machines, neural 

networks, and deep learning models, have demonstrated remarkable performance in healthcare 

applications, often outperforming traditional statistical methods. The integration of cloud 

computing and machine learning has unlocked new opportunities for innovation in healthcare. 

Cloud-based machine learning platforms, such as Amazon Web Services (AWS), Microsoft 

Azure, Google Cloud Platform (GCP), and IBM Watson Health, provide scalable infrastructure 

and pre-built machine learning tools for healthcare applications. These platforms offer robust 

data storage, distributed computing, and advanced analytics capabilities, enabling healthcare 

organizations to develop and deploy machine learning models at scale. However, the selection 

of an appropriate cloud platform and machine learning algorithm depends on various factors, 

including data privacy regulations, computational requirements, model interpretability, and 

performance metrics. 

Despite the potential of cloud-based healthcare platforms and machine learning 

approaches, several challenges must be addressed to realize their full potential in clinical 

practice. Data privacy and security concerns, interoperability issues, regulatory compliance, 

bias and fairness in algorithmic decision-making, and integration with existing healthcare 

systems are some of the key challenges facing healthcare stakeholders [3]. Moreover, the 

interpretability, transparency, and trustworthiness of machine learning models are critical 

considerations for healthcare professionals and patients. Nevertheless, with proper governance, 

collaboration, and continuous evaluation, cloud-based healthcare platforms and machine 

learning techniques offer unprecedented opportunities for improving patient outcomes, 

reducing healthcare costs, and advancing medical research.  

 Analysis on Cloud based Healthcare Platforms 

The various researchers find key results include elements that influence cloud platform 

performance, the various pricing structures offered by cloud service providers, and the 

relevance of simple interfaces in cloud services. Performance and service comparisons between 

AWS, Azure, and GCP have shown that all three platforms offer reliable and efficient cloud 

solutions, with GCP being particularly noted for its rising popularity and diverse services [5]. 

The features of AWS, Azure, and GCP have been analyzed, with GCP again standing out for 
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its variety of services and potential to meet long-term requirements [4]. Table 1 illustrates the 

cloud based platforms.  

Table 1. Cloud Based Platforms 

Pape

r 

Technic Used Main Findings Output Future Work 

[4] AWS, Azure, and GCP Discussed about the 

difficulties in choosing a 

cloud service provider 

because of the range of 

services available, and 

compared AWS, Azure, and 

GCP's tools to assist users in 

making wise choices. 

A comparison and 

analysis of AWS, 

Azure, and GCP's 

computation, 

storage space 

management, and 

performance tools 

Exploring the 

impact of different 

data visualization 

tools on decision-

making processes, 

data interpretation, 

and overall 

outcomes in 

healthcare and life 

sciences. 

[5] GCP Organisations are moving 

their workloads to the cloud 

in order to save money, 

increase scalability, and 

improve performance. With 

its many services and 

features, Google Cloud 

Platform (GCP) is included 

in the study's suggested 

model.  

High performance, 

scalability, and cost 

reduction of 

deploying a 

hospital 

management 

system 

Future initiatives 

may involve 

comparing various 

cloud computing 

providers, 

examining the 

influence of GCP's 

services on 

application 

deployment, and 

investigating its 

ongoing results on 

organisation 

success. 

[6]  AWS, Azure Public cloud market share 

will likely increase 

significantly, with AWS 

having the largest share, 

followed by Microsoft and 

Google. 

Comparison and 

analysis of cloud 

services provided 

by Amazon, 

Microsoft, and 

Google in terms of 

storage, 

computing, 

administration 

tools, and other 

factors to assist 

organisations in 

selecting the best 

cloud service 

provider depending 

Future research 

areas include 

reviewing factors 

for selecting CSPs 

based on IaaS, 

SaaS, and PaaS 

capabilities, 

evaluating the 

efficiency of 

employing Multi-

Vendor CSPs to 

distribute risk, and 

investigating the 

role of Managed 

Service Providers 
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on their individual 

needs. The role of 

Managed Service 

Providers (MSPs) 

in offering various 

CSPs are 

discussed. 

in offering 

numerous CSPs. 

[7] Microsoft Azure and 

Google Cloud Platform 

Key results include elements 

that influence cloud platform 

performance, the various 

pricing structures offered by 

cloud service providers, and 

the relevance of simple 

interfaces in cloud services. 

The cost of 

employing cloud 

services, Interfaces 

are user-friendly. 

Future 

considerations 

include analysing 

the scalability, 

security, and 

availability when 

selecting a cloud 

computing 

platform, in 

addition to aspects 

like regulation, 

reliability, and 

locked-in vendors. 

[8] Azure Azure is found to be more 

suitable for pricing and 

availability, while AWS 

excels in providing a 12-

month free trial period and 

preserving user data even 

after the trial period ends.  

User satisfaction 

scores for several 

comparative 

metrics across a 

range of participant 

characteristics are 

the main research 

outcomes. 

Future research  

will include 

studying the 

expanding 

applications of 

cloud computing 

in different fields, 

considering the 

specific factors 

that make platform 

comparison 

challenging, and 

investigating the 

effects of years of 

experience, 

gender, and 

position on various 

aspects of cloud 

computing. 

[9] AWS The study covers the 

advantages of cloud 

computing for healthcare 

administration, the benefits 

of information technology 

for efficiently managing 

patient data, and the 

suggestion of Symmetric DS 

Development of a 

platform-sharing 

mechanism for 

EHR data access, 

sharing, and 

contribution to a 

unified EHR 

system among 

Future research 

would include 

strengthening 

security protocols 

in cloud-based 

EHR systems, 

looking into the 

usage of other data 
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software for database 

replication. 

distributed 

healthcare 

organisations that 

integrate Amazon 

Web Services' 

cloud computing 

infrastructure 

formats, such as 

HL7, for better 

interoperability, 

and analysing the 

patient approval 

processes to 

guarantee data 

protection and 

consent-based 

sharing. 

 Implementation of Machine Learning Algorithms in Healthcare Tasks 

A review of benchmarks in medical machine learning for structured data found little 

progress in predictive performance over a 3-year period, with deep recurrent models only 

outperforming logistic regression on certain tasks [13]. However, supervised machine learning 

classifiers, such as k nearest neighbors and Random Forest, have shown high accuracy in 

predicting healthcare operational decisions, such as the need for caesarian section [14]. Table 

2 shows the machine learning approaches.  

Table 2. Machine Learning Approaches 

Paper Technic Used Main Findings Output 

[10] Machine learning 

algorithms 

The study finds a subset of 

machine learning (ML) 

algorithms that perform better for 

timely predictions in particular 

healthcare scenarios. 

Accuracy rates of several 

machine learning algorithms 

are compared based on the 

COVID-19, diabetes, heart 

failure, stroke, breast cancer, 

and renal disease prediction 

[11] Logistic regression 

and Random Forest 

Higher accuracy and AUC values 

are obtained when applied to 

medical datasets. 

Accuracy of predictions and 

AUC value of machine 

learning algorithms applied to 

medical datasets 

[12] DT and NB The key conclusion is that by 

merging two machine learning 

algorithms, it was possible to 

predict heart issues with an 

accuracy of 81.1%. 

Accuracy of machine learning 

classifiers in predicting 

cardiac issues 

[13] Logistic regression Clinical prediction tasks in 

medical machine learning- Deep 

recurrent models are superior to 

logistic regression on certain tasks 

Mortality, Length of stay, 

Phenotyping, and Patient 

decompensation 
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[14] k nearest neighbors 

and Random Forest 

Predicts healthcare operational 

decisions with a focus on 

caesarian section and has 

achieved an accuracy of 95.00% 

with algorithms like k nearest 

neighbors and Random Forest. 

These findings highlight the 

potential of machine learning in 

improving decision-making in 

healthcare operations. 

Machine learning classifiers' 

accuracy in forecasting 

healthcare operations 95.00% 

[15] Machine learning 

algorithms 

Powerful automated systems have 

been successfully produced by 

machine learning; current 

developments centre on the 

detection and diagnosis of 

diseases; and problems in AI arise 

from optimising algorithms. 

The ability of machine 

learning algorithms to 

recognise and diagnose 

different diseases. 

[16] Decision tree 

algorithm, Support 

vector machine 

method, Random 

Forest method 

Usability and applicability of 

various machine learning 

techniques in the disease 

diagnosis and treatment. 

Performance and accuracy of 

different machine learning 

techniques in the diagnosis 

and treatment of diseases are 

calculated. 

 

4.1   Platform Performance 

The comparative analysis revealed notable variations in the performance of different 

cloud-based healthcare platforms. Factors such as data processing speed, model training time, 

prediction accuracy, and scalability were evaluated across platforms including AWS, Azure, 

GCP, and IBM Watson Health. 

AWS demonstrated robust scalability and a wide array of machine learning tools, 

making it suitable for large-scale healthcare applications. Azure excelled in seamless 

integration with existing Microsoft technologies and provided comprehensive security features. 

GCP showcased high computational efficiency and flexibility in deploying custom machine 

learning solutions. IBM Watson Health stood out for its advanced cognitive capabilities and 

extensive healthcare domain expertise. 
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4.2   Algorithm Performance  

Machine learning algorithms exhibited varying performance across different healthcare 

tasks and datasets. Supervised learning algorithms such as logistic regression, random forests, 

and gradient boosting machines demonstrated competitive performance in predicting clinical 

outcomes, disease diagnoses, and treatment responses. Machine learning models such as 

Decision Tree (DT), Logistic Regression (LR) and its hybrid models excelled in processing 

medical images, natural language text, and time-series data. Unsupervised learning techniques, 

such as clustering and dimensionality reduction, enabled exploratory analysis and pattern 

detection in large-scale healthcare datasets. Figure 1 shows the performance of different 

machine learning models in the research literature. 

 

 

Figure 1. Accuracy Comparison of Different Machine Learning Algorithms 

 

 Conclusion and Future Directions 

The comparative analysis of cloud-based healthcare platforms through effective 

machine learning approaches provided valuable insights for healthcare stakeholders. AWS, 

Azure, GCP, and IBM Watson Health offered scalable infrastructure and advanced analytics 

capabilities, each with unique strengths and limitations. Machine learning algorithms 

demonstrated varying performance across different healthcare tasks, with supervised, deep 

learning, and unsupervised techniques showing promise in improving patient care delivery and 

operational efficiency. By synthesizing these findings, healthcare providers and policymakers 

can make informed decisions regarding the selection and deployment of cloud-based healthcare 
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platforms and machine learning approaches to drive innovation and improve patient outcomes 

in the rapidly evolving healthcare landscape. On the other hand, the interpretability of machine 

learning models were crucial considerations in healthcare applications. Techniques such as 

explainable AI (XAI), feature importance analysis, SHAP values, LIME, and model-agnostic 

explanations can also be employed to enhance the interpretability of complex Machine 

Learning (ML)models. 
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