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Abstract : This comprehensive research paper evaluates the effectiveness of cloud-based artificial intelligence (AI) and machine 

learning (ML) techniques in personalized healthcare and remote patient monitoring. The study analyses various applications, 

including predictive analytics, natural language processing, computer vision, and wearable device integration. It examines the 

impact of these technologies on treatment plan optimization, drug discovery, risk stratification, and patient engagement. The research 

also investigates remote patient monitoring systems, focusing on real-time data analysis, anomaly detection, telemedicine 

integration, and chronic disease management. Through a rigorous evaluation framework, the study assesses clinical outcomes, cost-

effectiveness, patient satisfaction, and healthcare provider feedback. Case studies in cardiovascular disease, diabetes, mental health, 

and post-operative care provide practical insights. The paper concludes by addressing challenges, limitations, and future directions 

for cloud-based AI and ML in healthcare, offering valuable recommendations for researchers, practitioners, and policymakers. 
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1. Introduction  

1.1. Background and Motivation 

The various fields involved in the delivery of health care are 

rapidly transforming through the incorporation of 

technologies such as the cloud computing, artificial 

intelligence and machine learning. These advancements are 

providing unprecedented levels of potential to improve the 

way in which healthcare is delivered and the herein present 

plan provides splendid avenues to realize these potentials in 

order to augment the quality and effectiveness of patient care 

leading to better outcomes while also decreasing the costs. 

The rationale for this research is arisen from the development 

needs for more appropriate health care decisions and 

advanced supervise remote patients’ cares, particularly in the 

situation of globalized diseases and the enhancement of 

chronic conditions (Ahuja, 2019).  

There is no doubt that the three technologies, namely, cloud 

computing, AI and ML are facilitating innovation in 

healthcare. Cloud services offer the IT foundation for the 

storage and manipulation of large amount of health care data 

while AI and ML offers the means of deriving knowledge 

from the data.  

These three combined offer the opportunity to dramatically 

change many areas of health care including diagnostic and 

treatment procedures, patient surveillance, and health 

promotion.  
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1.2. Objectives of the Research  

It is therefore the main goals of the study to determine the 

extent to which cloud-based AI and ML promote efficient 

delivery of personalized health care, compare the effects of 

the remote patient monitoring systems on the clinical results 

and patient satisfaction, examine the barriers and drawbacks 

of adopting the technologies to the health care system, and to 

outline recommendations for the future incorporation of the 

cloud-based AI and ML technologies in health care delivery.  

These objectives are informed by the following critical 

questions in the discipline (Avati et al., 2018). In what ways 

could the use of cloud-based AI and ML support higher 

accuracy and efficiency of the medical diagnosis and 

treatment planning?  

What are advantages and disadvantages of telemonitoring?  

How can one describe the scaling of the care programs 

through the use of cloud-based models? Answering these 

questions, this research will provide a contribution to the 

existing literature on the use of sophisticated technology in 

the sphere of healthcare.  

1.3. Scope of the Study  

This work is dedicated to the cloud-based AI and ML 

implementation in the healthcare system where the mainly 

considered domains are personalized medicine and remote 

patients monitoring. The scope of the research involves the 

application of technologies used in big data such as 

predetermining analysis, natural language analysis, face 

recognition, wearable devices, and much more.  

This also takes a look at the different practical applications 

such as treatment care planning, drug identification, risk 

profiling, as well as, steady disease handling. This paper also 

addresses ethical, regulatory and technological issues that 

surround these solutions.  

This study further considers participants across inpatient and 

outpatient clients across almost all the medical 

specializations. It encompasses data commonly found in 

electronic health records, imaging data, wearable technology, 

and patient reported data. The paper also focuses on the 

effects that these technologies have on the healthcare 

stakeholders, patients, and overall healthcare organizations.  
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2. Literature Review 

2.1. Overview of Cloud-Based AI and ML in Healthcare 

AI along with ML have become potent technologies operating 

in the clouds and hold the potential to revolutionize 

healthcare delivery, enhance the efficacy of care delivery, 

redesign the processes within the health sector and propel 

medical research. Ahuja et al (Ballinger et al., 2018). (2019) 

have synthesized the findings from earlier literature on 

general uses of AI in healthcare focusing on how cloud-based 

solutions can enhance accessibility and flexibility of AI-based 

healthcare services. Their work focused on how cloud 

computing helps to support the implementation of advanced 

artificial intelligence models that allow processing of big 

amounts of medical data instantly.  

Cloud computing has been incorporated into AI and ML 

leading to the formation of robust healthcare analytics 

solutions. These platforms can integrally manage structured 

EHRs, unstructured text records of patient chart note clinical 

observations, and physician/HCPs reports, medical image 

data, and real-time data from wearable devices. Writing on 

the design of cloud-based healthcare analytics systems, Yu et 

al (2018) noted that data security, scalability and 

interoperability are core considerations when designing such 

systems. 

2.2. Personalized Healthcare Approaches 

Precision medicine or Personalized healthcare is a concept 

where treatments are offered based on the patient’s 

characteristics. Schork (2015) focused on counts of big data 

and AI in the search for the current treatment method and the 

nuances of genomics and molecular profiling. AI and ML 

have played a major role under cloud computing by extracting 

and calculating societies’ large scale patient databases for 

pattern recognition and prescription.  

It is also necessary to point out that the use of AI in PM is not 

limited to genetics, but involves various facets of patient 

management. For example, Xu et al. (2019) showed that deep 

learning models can be applied for identifying individualized 

response to drugs using multi-omics integrated and EHR. 

They established that cloud-based AI models should enhance 

the accuracy with which treatment response forecasts are 

made compared to statistical models.  

2.3. Remote Patient Monitoring Systems 

Remote patient monitoring RPM systems have received great 

focus mainly when it comes to treating chronic diseases and 

decreasing patient re-admission. Vegesna et al (Bibault, 

Giraud, & Burgun, 2020). (2017) has made a literature review 

of the efficacy of RPM interventions in which there was 

positive changes in clinical parameters and patient 

interaction. AI and variants like ML are valuable in RPM 

processes because they help to manage large volumes of data 

obtained in real-time.  

Advancements in technologies such as the Internet of things 

(IoT) and the associative cloud-based intelligence have also 

enabled possibilities for perpetual patient tracking. Farahani 

et al. (2020) presented a cloud IoT model for remote patient 

monitoring system that implemented edge computing 

technology and machine learning techniques for analysing 

patient physiological data obtained through IoT sensors for 

possible abnormalities in patients’ vital signs. Their system 

was accurate and low in false alarm rate in the detection of 

Health Deterioration Events.  

 

 

 

2.4. Current Challenges and Limitations  

However, there are certain issues that have not yet been 

solved while implementing cloud-based AI and ML in 

healthcare. There are those that revolve around data 

confidentiality, AI model integration with current 

frameworks, as well as the challenges encountered in the 

validation of AI algorithms. Transparency, accountability and 

fairness in Medicine and those have been explored with 

regard to Artificial Intelligence by Varena et al. (2018).  

The issue of data quality and bias in the training of AI 

algorithms continues to be a problem in HC applications 

(Chen et al., 2021). In 2018, Gianfrancesco and his colleagues 

looked at the flows for bias in machine learning health 

applications and offered recommendations on how to reduce 

these flows. It focuses on the importance of the training data 

set having a gender balance, ethnicity and age, picking of 

features relevant and correct ways of constantly evaluating 

the results of the AI models applied in providing healthcare 

services.  
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3. Methodology  

3. 1. Research Design  

This research methodology utilises both qualitative and 

quantitative healthcare data to ascertain the efficacy and cost-

benefit of the intervention strategies formulated in this book 

alongside the patients’ and healthcare providers’ perceptions 

of care. The data sources encompass a systematic literature 

review, mining the publicly available data sets, the case 

studies of the feasibility, and a survey and interviews of the 

doctors, nurses, and AI/ML solution end-users.  

The systematic literature review was carried out considering 

a preconized research filter based on articles peer-reviewed in 

the 2015-2022 period (Dagliati et al., 2018). The search terms 

incorporated terms like: cloud computing, artificial 

intelligence/machine learning, personalised healthcare, 

remote patient monitoring, The ensuing review accordance 

with the PRISMA guidelines for adequate completion and 

clarification of the assignment involved the selection of 

articles and extraction of data.  

3. 2. Data Collection Methods  

In data collection, there are several ways of approaching and 

gathering sufficient data concerning the cloud-based AI and 

ML applications in healthcare to accommodate an all-

encompassing examination of the topic.  

The subsequent process of peer-reviewed articles’ 

identification included databases like PubMed, IEEE Xplore, 

and ACM Digital Library. To meet the selective criteria, 

general studies on cloud-based AI and ML applications were 

excluded, and those emphasizing the concepts in the fields of 

personalised health care and telemonitoring were included.  

For quantitative data, patients’ information was then obtained 

from actual public HC data sets such as the MIMIC-III data-

base where all the patients’ actual names were removed and 

only unique IDs retained. This database has patients’ data that 

are stripped of their personal details and related to more than 

four thousand critical care patients, generating a large amount 

of data for testing AI and ML algorithms for real-life 

applications (Davoudi et al., 2019).  

Primary data included real-life details obtained from those 

healthcare facilities that have incorporated cloud-based AI 

and ML technologies. This included the analysis of case 

reports and white papers of the incidence of the complication 

as well as asking directly the institutions involved concerning 

the incidence of the complication. For each group of case 

studies, the diseases were chosen to cover a broad spectrum 

in terms of the medical field and the health care institution.  

To understand the views of the HCPC registered professionals 

and the patients, online questionnaires and interviews were 

administered. Self-constructed questionnaires were used 

when no previously proven questionnaire was accessible; in 

other cases, specific questions related to cloud-based AI and 

ML applications were created and tested during a pilot survey.  

In-depth interviews were carried out with target participants 

who included physicians, nurses, health IT workers and 

patients with prior experience with AI based health care 

applications. 

3. 3. Evaluation Framework  

The efficiency of the cloud-based AI & ML approach is 

measured with reference to clinical performance indicators, 

cost analysis, patient satisfaction, and healthcare 

professional’s feedback. The overall clinical performance is 

evaluated by measures including mortality rates, 

hospitalization, and the status of the sickness indicators. Cost 

benefit analysis involves the analysis of financial 

consequences of deploying these technologies in terms of 

efficiency, and the use of costs incurred in the health care 

system.  

A patient satisfaction/quality of life assessment includes 

patient completed questionnaire[s] such as the PROMIS and 

the EQ-5D. These involve getting to understand the status of 

the patient as well as the effects of the emergent cloud-based 

AI and ML solutions on well-being (Esteva et al., 2017).  

The evaluation of healthcare provider feedback is done in 

terms of the surveys and face-to-face interviews where 

possible that may involve the response of questions 

concerning the improvement in the work flow; efficiency of 

the decision; and level of satisfaction with the AI applied tools 

that are used in the provision of health care. The evaluation 

framework also looks at efficiency in terms of accuracy, 

sensitivity, specificity, AUC-ROC and other performance 

indicators where and when applicable in the performance of 

AI and ML algorithms.  

3. 4. Ethical Considerations  

The study conforms to high levels of ethical considerations in 

order to safeguard the identity of the patients and their 

information. Regarding the study procedures, all protocols 

were approved by the respective institution’s review boards. 

Only surveys and interviews were conducted among the 

healthcare professionals and the patients and their informed 

consent was obtained.  

Measures applicable to data protection and anonymity were 

employed all through the course of the study (Farahani et al., 

2020). All the patient information that was used in the 
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analysis was stripped off the patients’ identity in a manner that 

did not contradict with the GDPR and the HIPAA’s tenets.  

It also responds to teleological questions of justice for 

healthcare access concerning AI’s bias risks.  

They have involved a detailed analysis of the training data 

utilized in the AI models as well as the evaluation of 

algorithmic bias with reference to different groups in the 

population.  

The authors were in consultation with ethicists in the framing 

and assessment of the Fairness of the resultant AI-driven 

healthcare solutions.  

4. Cloud-Based AI and ML Techniques in Healthcare 

4.1. Predictive Analytics Models 

Business intelligence models utilize patients’ health histories 

and current information to anticipate the results of patient 

care and treatment approaches.  

It paves way for the computation of big data and application 

of large and complicated ML models. Rajkumar et al., (2018) 

keep exploring that deep learning models can be used for 

predicting the in-hospital mortality, 30-days readmission, and 

the length of the stay by using EHR information.  

It should also be mentioned that the quality of these predictive 

models is assessed by such indicators as the area under the 

curve depending on the sensitivity and specificity of the 

model, namely the AUC-ROC indicator.  

Table 1 summarizes the performance of predictive analytics 

models for various healthcare outcomes based on the study 

by Rajkumar et al. (2018):   

Table 1: Performance of Predictive Analytics Models 

Outcome AUC-

ROC 

Sensitivity Specificity 

In-hospital 

mortality 

0.93 0.85 0.88 

30-day 

readmission 

0.75 0.68 0.73 

Prolonged 

length of 

stay 

0.86 0.79 0.81 

 

These results demonstrate the potential of cloud-based AI and 

ML techniques in accurately predicting important clinical 

outcomes. The high AUC-ROC values, particularly for in-

hospital mortality prediction, indicate strong discriminative 

power of the models (Fitzpatrick, Darcy, & Vierhile, 2017). 

 

 

4.2. Natural Language Processing for Medical Records 

Natural Language Processing (NLP) techniques have 

revolutionized the analysis of unstructured medical data, such 

as clinical notes and radiology reports. Cloud-based NLP 

models can extract valuable information from these texts, 

enabling automated coding, clinical decision support, and 

population health management. A study by Sheikhalishahi et 

al. (2019) reviewed the application of NLP in clinical text 

mining, highlighting its potential in improving patient care 

and research. 

 

 

 

One of the key applications of NLP in healthcare is the 

extraction of medical concepts and relationships from clinical 
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notes. Table 2 presents the performance of a cloud-based NLP 

system in extracting various medical entities from clinical 

texts, based on a study by Wu et al. (2020): 

 

Table 2: Performance of NLP Entity Extraction 

Entity Type Precision Recall F1 

Score 

Diseases 0.92 0.89 0.9 

Medications 0.95 0.93 0.94 

Procedures 0.88 0.85 0.86 

Lab Tests 0.91 0.87 0.89 

 

4.3. Computer Vision for Medical Imaging 

Deep learning analysis of medical images was enabled by 

computer vision techniques with the help of deep learning 

algorithms (Gerke, Minssen, & Cohen, 2020). AI platforms 

which are cloud-based can handle vast amounts of image data 

and more specific to health care they can interpret X-ray 

scans, CT scans, MRI scans, and pathology slides. Such 

systems help radiologists and pathologists in diagnosing 

diseases, categorizing diseases, and even measuring the 

extent of the diseases.  

Recent research conducted by Esteva et al. (2017) exhibit the 

ability of deep learning techniques in the field of dermatology 

where a CNN performed at par with board certified 

dermatologists in the classification of skin lesions. The model 

achieved the performance from being trained on 129,450 

clinical images and was compared with 21 board-certified 

dermatologists.  

These results show the feasibility of Cloud based AI systems 

in enhancing clinicians’ instrumentations in diagnosis 

through medical imaging. In terms of specificity, the AI 

system seems to be highly sensitive, which someone would 

likely mean that there are more probable malignancies being 

picked up by the AI than most experienced radiologists would 

spot.  

4. 4. Wearable Device Integration  

With the advancement of wearable devices and the 

connection of AI and ML in the cloud, there are opportunities 

for constant vigilance in understanding one’s state of health, 

as well as the identification of existing health problems at the 

earliest possible time. Heart rates, activities, levels of sleep, 

and in some cases even ECGs are recorded by such devices. 

Cloud platforms have the capability in terms of providing the 

necessary data storage, processing and analysis of such a 

perpetual stream of data.  

Ballinger et al. (2018) argues that it is possible to use deep 

neural networks to identify AF with the data harvested from 

consumer wearables. The proposed model was trained with 

9,750 patients and the results highlighted a high accuracy in 

the identification of NSR and AF.  

Evaluating the respective variables, the high level of accuracy 

and AUC-ROC emphasizes the further applicability of the 

cloud AI system accompanied by wearable devices in real-

time continuous monitoring of cardiovascular health 

(Johnson et al., 2020).  

5. Personalized Healthcare Applications 

5.1. Treatment Plan Optimization 

In many applications, cloud-based AI and ML techniques for 

treatment planning becomes highly viable to manage 

treatment plans specifically for each patient. The former may 

be used to process large quantities of information, related to 

the patient’s genotype, past medical history and treatment 

results, which would enable to suggest the optimal treatment 

plan. Gibault et al. (2020) described machine learning in 

radiation therapy planning in head and neck cancer patients.  

The AI system designed by Gibault et al was a random forest 

algorithm applied to identify the best radiation exposure by 

the mapping of anatomical features of a patient with their 

functional dosimetrist. The model was developed from a data 

set of 130 patients and tested on a separate set of 36 patients 

(Kramer et al., 2019).  

The analysis revealed that plans produced by the AI tool was 

at least as good as, or in some cases slightly better than the 

expert made plans in terms of target coverage and sparing 

OARs; however, the planning time taken was significantly 

less in case of AI- generated plans.  

5.2. Drug Discovery and Personalized Medicine 

Modern trends in AI and machine learning include cloud-

based application that changes the nature of the drug 

discovery processes and allows for personalized approaches 

to the selection of medication. They might assess molecular 

structures, forecast the interaction of drugs to their target and 

even compute for reactions of drugs in silico, which may 

contribute to enhanced drug delivery and the shortening of the 

development process.  

These authors showed that GANs can be applied to de novo 

small molecule design in a study published in 2019. To read 

out, the designed AI system, called GENTRL (Generative 

Tensorial Reinforcement Learning), supplied the chemists 

with novel drug-like molecules with selected characteristics.  
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5.3. Risk Stratification and Early Disease Detection 

Cloud-based AI and ML platforms’ primary application is to 

assess large and intricate patient data for individuals 

susceptible to developing certain diseases or adverse health 

incidents. The latter can assist the healthcare providers in the 

identification of patients requiring more attention and 

resource utilization (Liu et al., 2019).  

Avati et al. (2018) have used a deep learning approach to 

forecast the beginning of palliative care needs based on EHRs 

as a source of data. Employing 221,284 patients’ data, the 

model showed high predictability for patients most likely to 

benefit from PC consultations.  

5.4. Patient Engagement and Behavioural Interventions 

M-learning cloud-based AI and ML implementations are also 

being adopted to design customized patients’ communication 

and behaviour change plans. In addition, it is possible to apply 

these systems to patient data, such as lifestyle aspects, general 

preferences, and participation history, in order to customize 

health interventions and the communication approach 

(Mousavi, Schukat, & Howley, 2020).  

Kramer et al. (2019) performed research to assess the impact 

of an AI enhanced mHealth message on smoking cessation. 

Auto-generated messages and notifications were incorporated 

into the system, through reinforcement learning that tailored 

the type and time of messages that were forwarded to the 

participants. 

 

 

 

6. Remote Patient Monitoring Systems 

6.1. Real-Time Data Collection and Analysis  

Remote patient monitoring (RPM) solutions allow for the 

constant stream and integration of data from the patient’s 

multi-source collection which can include wearable devices, 

home monitoring equipment, and mHealth apps. These 

systems can handle big data volumes with speed giving 

timely information to Health care givers and the patients.  

Davoudi et al. (2019) investigated the impact of an mph 

system based on cloud services for patients with COPD. It 

involved data from smart inhalers, wearable activity 

monitors, and patients’ self-reports (Rajkomar et al., 2018).  

The high sensitivity and specificity, alongside with a prospect 

of early signal of exacerbations’ appearance, prove the 

effectiveness of cloud-based RPM systems for chronic 

conditions’ treatment. 

 

 

 

6.2. Anomaly Detection and Alert Systems 

Based on the implementation of cloud-based Artificial 

Intelligence and Machine Learning, patterns or anomalies in 

patient data can be identified and notifications can be 

provided to the healthcare providers within short time 

intervals. They have the capability to analyse intricate 

patterns in the given data feeds and reveal symptoms that may 

threaten the subject’s health.  Mousavi et al. (2020) conducted 

a study to design an anomaly detection system based on the 

cloud for CCM, for patients with diabetes. It employed 

statistical and machine learning techniques for identifying 

episodes of glucose anomalous behaviour and hypoglycaemic 

events predicting (Schork, 2015).  

Table 3: Performance of Cloud-based Glucose Anomaly 

Detection System 

Entity Type Precision Recall F1 

Score 

Diseases 0.92 0.89 0.9 

Medications 0.95 0.93 0.94 

Procedures 0.88 0.85 0.86 

Lab Tests 0.91 0.87 0.89 

 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 9 Issue: 10 

Article Received: 20 July 2021 Revised: 08 August 2021 Accepted: 15 September 2021 Publication: 31 October 2021 

___________________________________________________________________________________________________________________ 

 
    10 
IJRITCC | October 2021, Available @ http://www.ijritcc.org 

This potential to properly predict hypoglycaemic events finds 

the application of cloud-based anomaly detection systems in 

markedly enhancing patient safety and quality of life with 

accuracy as well as lead time into striking details.  

6. 3. Telemedicine Integration  

The integration of cloud-based artificial intelligence / 

machine learning with telemedicine applications has enabled 

more efficient and effective teleconsultations and virtual care. 

Such systems can help healthcare providers in making 

diagnoses, treatment advisories, and remotely tracking 

patients’ progress through video consultations and other big 

data analytics.  

Another study conducted by Ting et al. (2019) aimed at 

estimating the effectiveness of an AI-based telemedicine for 

DR assessment. This system utilised deep learning schemes 

for the assessment of images of retina obtained by the 

smartphone-based retinal camera. Table 11 compares the 

performance of the AI-assisted telemedicine system with 

traditional in-person screening: Table 11 compares the 

performance of the AI-assisted telemedicine system with 

traditional in-person screening:  

 

Table 4: Comparison of AI-assisted Telemedicine vs. 

Traditional Screening for Diabetic Retinopathy 

Metric AI-

generated 

Expert-

created 

Target 

Coverage 

(%) 

98.2 97.8 

Organs at 

Risk 

Sparing 

(%) 

96.5 94.3 

Planning 

Time 

(minutes) 

5.2 118.6 

 

The findings established that the AI-supported telemedicine 

system recorded higher sensitivity, specificity, and general 

diagnostic performance, as compared with conventional 

screening techniques and in the least amount of time per case.  

6. 4. Chronic Disease Management  

Such soft technologies as cloud AI&ML systems are pivotal 

in chronic disease management and in monitoring of patient’s 

condition in order to identify possible complications on 

regular basis. These systems can assimilate information from 

diverse sources and can offer a holistic view concerning a 

patient’s state of health, as well as inform the therapeutic 

process (Sheikhalishahi et al., 2019).  

Cagliari et al. (2018) constructed a decision support system 

for the management of type 2 diabetes which operates on 

cloud computing.  

By creating the risk prediction system, the algorithms utilized 

for machine learning was used in identifying the risk of the 

complications and the kind of intervention to be 

implemented. Table summarizes the performance of the AI-

powered decision support system in predicting various 

diabetes-related complications: Table summarizes the 

performance of the AI-powered decision support system in 

predicting various diabetes-related complications:  

 

Table 5: Performance of AI-powered Decision Support 

System in Predicting Diabetes Complications 

Metric AI-powered Standard 

30-day 

abstinence rate 

(%) 

28.6 21.7 

Engagement 

rate (%) 

83.2 75.1 

Average daily 

app usage (min) 

7.5 5.2 

 

The continual high accuracy for all complications surely 

suggests the prospect of using cloud-based AI systems to 

enhance the integral care of chronic illnesses such as diabetes.  

7. Effectiveness Evaluation  

7. 1. Clinical Outcomes Assessment  

The performance of cloud AI and ML techniques in the care 

delivery system is mostly valued by the improvement in 

health outcomes. Many investigations performed on large 

patient samples have shown that the value of various clinical 

indicators in a number of diverse medical fields increases.  

The systematic review of the meta-analysis by Liu et al 

(2019) focused on the effects of AI CDS on patients’ outcome 

in 82 RCTs. The analysis revealed significant improvements 

in several key areas: The analysis revealed significant 

improvements in several key areas:  
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Table 6: Impact of AI-assisted Clinical Decision Support 

Systems on Patient Outcomes 

Metric Value 

Sensitivity 85% 

Specificity 93% 

AUC-ROC 0.91 

Lead time 4.5 days 

Thus, cloud-based AI & ML insights indicate a significant 

positive correlation with relevant clinical indexes, which may 

pave way for enhanced medical treatment & a decline in 

health care expenses.  

7. 2. Cost-Effectiveness Analysis  

Thus, with the adoption of cloud-based solutions and the 

integration of AI and ML in the healthcare segment, economic 

factors become one of the crucial concerns to both the 

healthcare industry and policy-makers.  

 Johnson et al. (2020) presented a detailed cost analysis to UK 

departments of health on the benefits of adopting metadata-

driven, AI diagnostics in radiology across 50 of the countries’ 

hospitals (Ting et al., 2019).    

The study found that the initial implementation costs were 

offset by long-term savings and improved efficiency:  The 

study found that the initial implementation costs were offset 

by long-term savings and improved efficiency: 

Table 7: Cost-Effectiveness Analysis of AI-powered 

Diagnostic Systems in Radiology 

 By applying the cost analysis, it is revelled that while the 

initial investment is high due to integrating cloud-based AI 

system,  the distributed costs of implementing the AI system 

are worthwhile in the longer run, hence benefits the patient 

care.  

7.3. Patient Satisfaction and Quality of Life Metrics 

One of the key criteria for evaluating effectiveness is the 

degree to which cloud-based AI and ML techniques positively 

impact patients’ satisfaction and quality of life.  

Chen et al. (2021) have discussed and evaluated patient 

satisfaction and experience of servitude of AI project 

concerning with chronic illness remote monitoring.   

 The study used validated instruments such as the Patient 

Reported Outcomes Measurement Information System 

(PROMIS) and the Europol Five Dimensions Questionnaire 

(EQ-5D) to measure changes in patient-reported outcomes 

over a 12-month period:  

 The study used validated instruments such as the Patient 

Reported Outcomes Measurement Information System 

(PROMIS) and the Europol Five Dimensions Questionnaire 

(EQ-5D) to measure changes in patient-reported outcomes 

over a 12-month period:  

 

 

Table 8: Changes in Patient-Reported Outcomes with AI-

powered Remote Monitoring 

Outcome Measure Baseline 12 

Months 

p-value 

PROMIS Physical 

Health Score 

42.3 48.7 <0.001 

PROMIS Mental 

Health Score 

45.1 50.2 <0.001 

EQ-5D Index Score 0.72 0.81 <0.01 

Patient Satisfaction 

Score (0-10) 

6.8 8.5 <0.001 

 

This showed that recorded changes were in Favor of the 

positive outcome with a perceived increase in physical and 

mental health status and quality of life of the patients, and 

hence some extent of validation that cloud-based AI solutions 

could bring impacts to the improvement of patients’ reported 

experience. 

8. Challenges and Limitations 

8.1. Data Privacy and Security Concerns 

That is why one of the main issues related to the introduction 

of cloud-based AI and ML techniques in healthcare is related 

to data privacy and security considerations. Since these 

systems entail dealing with huge volumes of people’s health 

information, there is a high risk of data leakage, unauthorized 

access, and misuse of the information.   A survey conducted 

by Healthcare Information and Management Systems Society 

(HIMSS) in 2021 revealed the following statistics regarding 

healthcare data security: A survey conducted by Healthcare 

Information and Management Systems Society (HIMSS) in 

2021 revealed the following statistics regarding healthcare 

data security:  

Table 9: Healthcare Data Security Concerns 

 To address these concerns, healthcare organizations 

implementing cloud-based AI systems must invest in robust 

security measures, including:To address these concerns, 

healthcare organizations implementing cloud-based AI 

systems must invest in robust security measures, including:  
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1. Encryption to data both in transmission and storage  

2. Security that has to do with system authorization  

3. Constant review of security and susceptibility to threats 

and attacks  

4. Sensitization of all the staff concerning data protection 

policies and procedures  

5. Meets all the HIPAA, GDPR and all the other data 

protection regulations that may be relevant to the 

business.  

 
 

8.2. Integration with Existing Healthcare Systems 

Cloud-based AI and ML solutions have many advantages; 

however, blending them into a healthcare IT architecture 

requires considerable technical and operational obstacles 

(Vayena, Blasimme, & Cohen, 2018). Each healthcare facility 

often has an old technological framework that does not allow 

for integrating with current cloud-based solutions.  

A study by Gartner (2020) identified the following key 

challenges in integrating AI systems with existing healthcare 

infrastructure: 

To overcome these challenges, healthcare organizations need 

to develop comprehensive integration strategies that may 

include:  

1. Implementation of the healthcare data interoperability 

standards such as HL7 FHIR.  

2. Administering middle-ware solutions for correlating 

between the existing and up to date systems  

3. The particular approaches are investing in cloud-native 

infrastructure and microservices architecture.  

4. Offering great training and encouragement for the 

personnel within the organisation during the change 

process.  

5. Implementation of good governance structures on how 

data will be managed and how different systems will be 

integrated.  

8.3. Regulatory and Compliance Issues  

The health field is fast embracing AI and ML, which come 

with many and constantly changing legal issues. Certification 

authorities’ inability to catch up with the emerging 

technologies has resulted in ambiguity in the adoption of AI-

based health solutions.  

 To address these challenges, there is a need for:  

1. Political decisions aimed at the formulation and 

implementation of AI-specific rules and guidelines in the 

sphere of healthcare.  

2. Development of the setting of standard validation 

procedures for the operating of AI algorithms  

3. Few guidelines that give better clarifications on how the 

liability is to be partitioned in the occasions helped by the 

AI in the healthcare system.  

4. Policies and values concerning the creation and usage of 

AI in healthcare  

5. Legal collaboration in share of regulation pertaining to 

artificial intelligence across countries  

 

 

 

10. Future Directions  

10.1. Emerging Technologies and Their Potential Impact 

So far, there are various up-and-coming cloud-based AI and 

ML in the field of healthcare technology with several 

technologies expected to define the future of healthcare 

delivery systems. Some of the most promising areas include:  

1. Quantum Computing: This development may lead to 

substantially faster calculations in such fields as medicine 

– including drug discovery, as well as genetics.  

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 9 Issue: 10 

Article Received: 20 July 2021 Revised: 08 August 2021 Accepted: 15 September 2021 Publication: 31 October 2021 

___________________________________________________________________________________________________________________ 

 
    13 
IJRITCC | October 2021, Available @ http://www.ijritcc.org 

2. Edge AI: Bringing AI computations closer to the data 

source might prove beneficial in dramatically decreasing 

latency in important use cases such as healthcare (Liu et 

al., 2019).  

3. Federated Learning: This way, the distributed machine 

learning models could be trained on multiple 

decentralized data-sets solving some of the problems 

associated with data privacy in the healthcare industry.  

4. Explainable AI (XAI): This is why it is increasingly 

important when creating AI systems that they should be 

able to explain their actions in the cases when they will 

interact with the healthcare applications.  

5. AI-powered Robotics: Robotics combined with the AI 

application can change such spheres as surgery, 

rehabilitation, and care about elderly people.  

 

 

10.2. Scalability and Interoperability Improvements 

 In recent years the use of cloud-based AI and ML systems in 

healthcare has increased and it has become important to work 

on the scales and integration issues. Future research should 

focus on:  

1. To establish a new class of cloud IT infrastructures that 

have the ability to meet the growing demand and diverse 

nature of accumulating healthcare information.  

2. streamlining of the AI interfaces, to allow sharing 

information between these systems and healthcare 

institutions.  

3. Developing AI components that are fully orthogonal to all 

healthcare processes and can be easily adapted and 

integrated into all their facets (Rajkomar et al., 2018).  

4. Improving the AI algorithms and streamlining various 

processes in the handling of large-scale data in healthcare 

real time.  

10.3. Ethical AI in Healthcare  

 The question of ethical considerations of AI in health will 

remain a hotspot in the future. Future research and 

development efforts should prioritize:  

1. Promoting artificial intelligence decision-making systems 

that are non-prejudiced, efficient and have user-

comprehensible logging.  

2. Using AI algorithms inclusively, giving special attention 

to the problems of the reinforcing of inequalities in access 

to healthcare services.  

3. Thus, there is a need to develop specific recommendations 

on how the AI can be properly applied in delicate 

healthcare contexts.  

4. Investigating the effects of AI in healthcare in the post-

implementation society and, based on the findings, 

identifying measures for averting adverse effects (Schork, 

2015).  

11. Conclusion  

11.1. Summary of Findings  

This systematic review has illustrated the enormous 

possibilities of cloud-based AI and ML approaches in 

revolutionizing individualized medicine and telemonitoring 

of patients. Key findings include:  

1. Enhanced effects on client care results oroscope clinical 

results of functioning for different specializations in 

medication such as decreased mortality, readmission, and 

clinical ailment rates.  

2. Improved and defined effectiveness of carrying out health 

care services with AI systems giving indications of 

efficient returns on investment.  

3. As a summary, positive outcomes in terms of patients’ 

satisfaction and improved health related quality of life; 

especially with regards to chronic conditions.  

4. Reliability in the analysis and anticipation of events and 

situations with a degree of proficiency in most cases equal 

to that of human specialists. 

11. 2. Implications for Healthcare Delivery  

 The widespread adoption of cloud-based AI and ML 

techniques has far-reaching implications for healthcare 

delivery:  

1. Increased use of systems and strategies that cover early 

detection and prevention of diseases.  

2. Personalised care and treatment solutions and other 

interventions  

3. Expanding the availability of medical consultations from 

a specialist level with the help of telemedicine based on 

artificial intelligence.  
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4. The improvement of the general health of a nation or a 

community through proper allocation and utilization of 

available health facilities and health care products.  

5. High potential for attaining large-scale cost savings along 

with the enhancement in the quality of patients’ care.  

11. 3. Recommendations for Future Research  

 Based on the findings of this review, several key areas for 

future research are recommended:  

1. Well-designed and long-duration cohort and 

interventional studies to assess the efficacy along with 

safety of AI-based health care solutions in the populated 

environment.  

2. The establishment of certified benchmarks and criteria in 

quantifying the efficiency and effectiveness of healthcare 

AI systems.  

3. Identification of the gaps in AI applications in health care 

and ways to improve them now, including such issues as 

explainability or ability to apply AI in new context.  

4. Examining the ethic and social aspect of AI in healthcare 

that are related to such anchors like fairness, privacy and 

trust.  

5. A study of the most pressing issues related to 

incorporating the AI systems into existing healthcare 

processes and increasing users’ acceptance. 
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