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ABSTRACT

The rapid technological boom has resulted in the growth in the utilization of artificial intelligence in various industries.
The healthcare industry has explored and deployed artificial intelligence to a vast extent. In this paper, we are going to
study the role of artificial intelligence in patient outcomes, patient safety, patient engagement and patient experience.
The proposed method utilizes artificially intelligent unsupervised learning in patient outcomes & patient safety.
Unsupervised learning has been implemented in the patient’s safety & patient outcomes and is an efficient system that
provides excellent results.
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INTRODUCTION

Artificial intelligence (Al) is defined as the ability of a machine to do tasks that are similar to those
performed by humans. These machines were controlled by computer systems. These jobs necessitate the
use of human intelligence. It can alternatively be described as computer systems simulating human
intelligence processes. Machine vision, natural language processing, and speech recognition are examples
of Al applications. The healthcare sector is a multibillion-dollar industry that offers medical services,
develops medical equipment, manufactures medications, and provides medical insurance to protect
patients' health. The healthcare industry is made up of a variety of firms that provide medical and
healthcare-related services. With enough algorithms, Artificial Intelligence can be produced. Combining
low-cost human monitoring systems with high-capacity technical data processing units minimizes the
work strain of healthcare staff in the medical industry. This comprehensive module examines sensor
technologies and how Artificial Intelligence is used in the hospital maintenance environment. Several
accelerometer sensors, and light and sound sensors, will be worn by the patients. All of this information is
captured by a camera installed within the hospital. The doctors could acquire data relating to the patient's
wrist, ankle, arm, and other vital areas using accelerometer type sensors, and we could get a set of
information that matches the patient's respiration. Patient outcome is defined as the results of the
healthcare services that patients get in the hospital; Patient outcome is characterized as maintaining a
patient's functional status, maintaining patient safety, and wellness. Barrett, Matthew, et al. (1) proposed
a predictive and preventative medicine strategy in which patients can self-care using an easy-to-access
artificial intelligence internet application. This method of medication can also be tailored to the
individual. They've identified the requirements in heart failure care, and the necessary paradigm change
and the factors needed to make it happen. This technique will lower expenses per patient while also
improving outcomes, ensuring the long-term viability of top-tier heart failure care. Park, Seong Ho, et al
(2) explained the essential methodology elements at play in a clinical evaluation of Al technology for use
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in healthcare, particularly high-dimensional models that use artificial deep neural networks (DNNs),
primarily from biostatistics and clinical epidemiology perspectives. They concluded that this technique is
necessary for avoiding performance overestimation.

LITERATURE SURVEY

Helm, ]. Matthew, et al. (3) conducted a comprehensive analysis of recent and original literature in the
field of orthopaedics, to determine its possible influence on the progress of musculoskeletal care. Haleem,
Abid, et al. (4) suggested that the Artificial Intelligence (Al) Applications boost the system's ability to
analyse and decide on therapy in orthopaedic surgery, in particular. Traumatic fractures, arthroplasty,
bone marrow disease detection, and malignancy are all represented by Orthopaedics. Al makes decisions
based on prior treatment iterations. This technology can be used to determine a patient's medical
condition. Artificial intelligence (Al) in health care, according to Matheny, Michael E., et al (5), can
improve patient and clinical team results, lower costs, and influence public health. Kelly, Christopher ., et
al. (6) looked into the major obstacles and limitations of artificial intelligence in the healthcare industry. It
explores the steps that must be taken to bring these potentially disruptive innovations from the lab to the
clinic. Mintz, Yoav, and Ronit Brodie. Et al (7) came up with the notion of using machine learning to
evaluate radiological images, patients' electronic medical records (EMR), and pathology slides to aid in
patient diagnosis and treatment. In this work, they discuss the current state of Al in medicine. Johnson,
Kipp W., et al. (8) provided clinicians with information about artificial intelligence (Al) and machine
learning (ML), and an overview of some of these approaches' uses in cardiology. It also indicates how
artificial intelligence could be used in cardiovascular therapy in the future. They've gone through
predictive modelling topics important to cardiology, including feature selection, and common errors like
incorrect dichotomization. In this study, Mushtaq, Junaid, et al. (9) looked at whether the severity of the
initial chest X-ray (CXR) as assessed by an Al system might be used to predict prognosis in COVID-19
patients. They came to the conclusion that Al- and radiologist-assigned illness severity scores on CXRs
recorded on ED presentation were an effective strategy in COVID-19 patients. In this article Haleem, Abid,
et al. (10) have examined and demonstrated how artificial intelligence (AI) assist in providing the
solution for difficult challenges in the medical industry through considerable study and development.
They concluded that this technology is used to create and improve online patient appointment portals.

MATERIAL AND METHODS
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Figure 1: Resource Optimization

The proposed methodology deploys unsupervised learning, which comes under deep learning technology.
Deep Learning is a type of Machine Learning that uses Artificial Neural Networks (ANN) to understand, as
given in Figure 1. It is a set of algorithms that simulates the human brain's input processing and the
creation of end patterns for use in decision-making. Artificial Intelligence's Deep Learning technology is
used in various fields to perform automated and physical tasks without the need for human participation.
For example, a digital assistant, self-driving automobiles, etc, come under deep learning. Unsupervised
learning is a machine learning technique that analyses and clusters unlabeled datasets using machine
learning algorithms. Without human intervention, these algorithms uncover hidden patterns and data
groupings. It is capable of detecting similarities and contrasts in data. The artificially intelligent system
provides efficient treatment to the patients. It handles tasks ranging from medical report monitoring to Al
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diagnosis. The Hospital Resource is optimized with the help of the artificially intelligent system. By
overcoming the limits in the healthcare industry, unsupervised learning enhances the productivity of
healthcare applications. Deep learning algorithms, healthcare applications, and unsupervised learning
approach all contribute to improving the process of the healthcare system.

Patient safety was defined as the lack of preventable injury to a patient and the reduction in risk of
damage linked with the healthcare process. Every step of the patient process carries some level of danger.
Patient security concerns and adverse incidents in healthcare environments have received increased
attention. Despite federal and municipal governments, private organizations, and interested institutions'
safety activities and investments, studies have revealed unsatisfactory patient care and safety. The
incorporation of artificial intelligence (AI) through into healthcare delivery system not only changes
aspects such as the role of healthcare workers but also creates new opportunities to improve patient care
and safety and treatment quality.Notification of a particle's propagation direction is divided into three

Q P
phases: velocity restriction, identity, and social behaviour. The % (Q; € Q)) attitude updating of a

material with and in generation has previously been defined by a subatomic particle stance t formation
and also the generation demands mobility direction, as illustrated in the equation (1) well below.
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A Multiclass Support Vector Machine is being used as the supervised strategy to train, pre-process, extract
features, and categorize the hospital's service categories using the equation (2).
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path produced by comment section feature, is determined through recalibrating coefficients, as shown in
equation (3), which is a usable representation of a personalised supervised learning navigation
optimization algorithm.
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The total expenditure in patient information among the more hospital patients is determined by the
equation (4) wthe spending optimization problem incorporates both facility resources.
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RESULTS AND DISCUSSION

Al is broadly described as a computer software that can make intelligent decisions. The definition of Al
used in this analysis is a computer any health care smartphone's ability to analyse large amounts of
clinical information, uncover secret information, identify hazards, and improve communication.
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Figure 2: Artificial intelligence in patient outcomes, Patient safety, patient engagement and patient
experience

In this sense, Al includes both machine learning and artificial intelligence language processing. Without
explicit instructions, machine learning allows computers to use labeled (supervised learning) and
unprocessed (unsupervised learning) information to identify hidden information and make predictions
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about just the data. Among the different kinds of Al, machine learning like natural language processing
has societal implications with in health care domain and are widely used in the field. Reinforcement
learning is the third category of machine learning, where an algorithm strives to complete a task
simultaneously learning of its failures and successes. Artificial neural networks and deep learning are
further examples of machine learning.Artificial intelligence focuses on teaching a computer to understand
the human language and sequentially convert literature to machine-readable data structure, which may
subsequently be examined using machine-learning techniques. The distinction between natural image
processing with machine learning wasn't well defined in the literature. However, as shown in Figure 2,
investigations in the healthcare field have already been conducted employing machine learning and
natural in conjunction using machine-learning algorithms.
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Figure 3: Analysis of Prediction Accuracy on Patient outcomes, Patient safety, patient engagement and
patient experience

Al has the ability to help physicians make better diagnoses and has made contributions to medication
research, customized medicine, including patient care monitoring. Al has also been integrated into
Electronic Medical Record (EHR) systems to discover, assess, and mitigate patient safety hazards.
However, with the implementation of Al within health care, a number of hazards and obstacles may arise
on an individual basis. The measurement of Al accuracy often does not imply therapeutic efficacy.
Another popular statistic, the Area underneath the Receiver Operating Characteristic Curve (AUROC), is
not always the best indicator of clinical relevance. Such Al measurements may be difficult for clinicians to
understand or may be clinically insignificant. Furthermore, the models have been tested using a range of
factors and report various measures including the F1 score, accuracy, and false-positive rate, which seem
to be indicative of diverse components of Al's analysis is given in Figure 3. Understanding how
complicated Al works necessitates technical understanding that is uncommon among clinicians.
Furthermore, clinicians may lack the necessary knowledge to detect underlying Al flaws such as
information bias, overfitting, and other software faults that may result in misleading results. Such Al
weaknesses can lead to inappropriate medicine dose and unsatisfactory treatment.

CONCLUSION

Patient Safety has become a challenging point that each hospital have to face. In this research, supervised
and unsupervised algorithms are considered. The analysis is performed under parameters of physical
status, conditions factor, service and care in the context of Artificial Intelligence. Further, the analysis is
performed to predict the patient outcomes, patient safety, patient engagement and patient experience
and the output is represented as AUROC.
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