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I. INTRODUCTION 

Computing is a constantly growing field and has had 

an unprecedented influence on various industries; one 

of the industries that stands to benefit most from 

advancements in computer science is the healthcare 

management industry. The infusion of sophisticated 

technologies like artificial intelligence (AI), big data 

and analytics and machine learning has created room 

for delivering better patient care, optimising 

healthcare organisation processes as well as making 

more informed decisions [1]. At a time when the need 

for health care is increasing day by day because of the 

increasing population’s average age and increased 

outbreaks of chronic diseases, the use of computer 

science innovations is a feasible solution to work 

around these problems. Focusing on computer 

science’s potential to transform the face of managing 

patient’s health, this research is to enhance patient 

care. Al using technologies like AI diagnostic tools, 

EHR, Telemedicine and Predictive analysis health 

care can provide better diagnosed and less time 

consummAconsumption and proper care to the 

patients [2]. These also help in improving the 

diagnosis and the treatment of diseases and disorders, 

also helps in improving administration work, reduces 

cost and improves the utilization of resources. 

Furthermore, the recent global health crisis proven by 

COVID-19 outbreak reminded how vulnerable and 

essential healthcare systems are. Computer science 

support has been crucial in addressing a pandemic that 

has necessitated remote health monitoring, data 

analysis in real-time and models that predict diseases 

spread [3]. The purpose of this study is to find out 

more about the current and future use of these 

innovations in addressing issues to do with patients’ 

care and management of healthcare institutions. Using 

past literatures and new trends and case studies, this 

research work would explore the prospects, the issues 

and the ethical implications of the use of computer 

science in healthcare system. Finally, the research 

aims at making a call to highlight how these 

technologies can bring changes to the delivery of 

patient care and the direction that healthcare 

management would take in the future. 

II. RELATED WORKS 

The use of digital healthcare it has changed the public 

health systems especially during emergencies such as 

the current pandemic. Nigeria was examined by 

Emmanuel et al. [15] who looked into the impact of 

digital tools in the country’s abilities to build up the 

public health system and prepare for the pandemics. 

This is their main focus of their study and they are 

right stressing of digital health solutions especially 

during global health emergencies in low-resource 

settings. In primary care units/centres in Sweden, 

Frennert et al. [16] examined the different patterns of 

use of a digital patient management system. It is clear 

from their research that digital platform usage is a 

diverse phenomenon, and consequently the utility of 

such technologies appears to be strongly influenced by 

aspects such as the working behaviour and the 

unfortunate characteristics of receivers. Consequently, 

Abstract: This study seeks to establish how Computer Science has impacted on 

delivery of patient care by using the conceptual framework that looks at the 
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further show that diagnostic models based on AI resulted to enhanced diagnostic 
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Using machine learning patient prognosis was improved and the patient 

satisfaction rates were raised by 30%. The paper also discusses the issues arising 

from the use of these technologies and these include the following; digital literacy 
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the findings of the current study shed light on the 

difficulties of applying homogenised digital 

assemblies in various healthcare contexts. AI use in 

healthcare has been researched in depth, with an 

emphasis on providing value to patients and 

optimising the work of healthcare systems. To the best 

of the authors’ knowledge, there is no systematic 

review on AI application in cardiology and, therefore, 

Gala et al. [17] offered a narrative review on how AI 

is currently changing the approach to patient care in 

this specialty by increasing diagnostic precision and 

individualized treatment plans and using the power of 

predictive analytics. According to their ideas, AI is 

capable of dramatically improving the effectiveness of 

delivering healthcare services and personalizing them 

for a patient. Blockchain is also being postured as 

important in securing this compound out in the IoMT 

healthcare environment. Ghadi et al. [18] described the 

use of blockchain in the protection of the IoMT 

devices in the collection and transfer of patients’ 

information. It shows how use of blockchain can solve 

one of the major problems that has made many people 

skeptical on the use of IoMT technologies by 

providing a strong cryptographic system that will 

secure the data to be collected and stored. Some of the 

highlights regarding the past, the present, and the 

future of AI in healthcare were presented by Hirani et 

al. [19] where the authors discussed the history of AI 

and recent developments. Their work suggest the 

timeline of the AI development and its capabilities to 

solve forthcoming problems in the sphere of modern 

healthcare, with the stress on the individualized 

treatment and artificial intelligence à la Iron Man 

diagnoses. In the same vein, Ibrahim et al. [20] 

examined barriers to AI use in the Jordanian context 

with a specific emphasis on the part played by EI in 

enhancing the acceptance of the technologies in the 

health care domain. This study offers a rich picture of 

the person-level characteristics that help in predicting 

AI integration in healthcare delivery. A systematic 

review on the state and structure of inventory 

management in the healthcare industry was conducted 

by Khatib et al [21] with outlining of factors influential 

of the level of complexity in this area. Their work 

describes some issues of the functioning of healthcare 

organizations, and one of the most important is 

procurement and inventory management of such 

important goods as medical supplies and equipment. 

That is why this review focuses on the problem-

solving approaches and the recognition of the 

multiplicity of problems that require the integration of 

such approaches as AI and others. Furthermore, 

Kolekar et al. [22] highlighted the idea of digital twins 

in context of healthcare and focused on their 

application in the field of simulation of the healthcare 

processes. From the findings, some suggestions for 

future research into medical use of digital twins 

include; The findings of this research indicate that 

digital twins have the potential to increase the 

effectiveness of medical interventions and the health 

of the patients as it offer real-time patient profiles. The 

use of application called digital twins is a revolution in 

the sphere of healthcare management as it contributes 

to the increased accuracy and individual approach in 

treatment. The last studies were devoted to the 

identification of digital competence in leaders of 

health care organizations: Laakkonen et al. [24], who 

analyzed quantitative and qualitative data to determine 

the set of necessary digital competencies for managing 

a health care organization. Their results imply that an 

appreciation of technology cannot be overemphasised 

in the current year health care organisation 

environment as competence in the same is crucial in 

the advancement and complex environment where 

technology has become the tool used for most of the 

decisions in the organisation. The study thus 

underlines the importance of training for HC leaders, 

so they can be prepared for appropriate use of 

technology. 

III. METHODS AND MATERIALS 

Data Collection and Description 

This research aims at evaluating the effectiveness of 

management information systems in improvement of 

patient care through the use of computer science 

innovations. To this end, a set of data, having multiple 

sources of electronic health records (EHRs), patient 

management systems, telemedicine platforms, and 

clinical decision support systems (CDSS), was 

collected [4]. The dataset is formed on patient 

demographics, medical history, treatment results, and 

administrative data in different healthcare institutions. 

The information procured includes information about 

various disease and illness profiles, medical treatment 

and management regime, and patient experiences and 

prognosis over five years’ period. 

In order to purify the data, simple data cleaning steps 

that were performed on the data in order to eradicate 

any record with missing values as well as the outliers 

were accomplished [5]. To numerical characteristics, 

standardization was applied, while categorical 

variables were encoded using one-hot encoding. 

Algorithms Employed 

This study employs four key algorithms to analyze the 

impact of computer science innovations on patient 

care: These include; Support Vector Machines (SVM), 

Random Forest (RF), K-Nearest Neighbors (KNN), 

and Artificial Neural Networks (ANN). Each of the 

applied algorithm was chosen according to its 

applicability to healthcare data analysis such as 

classification, prediction and pattern recognition [6]. 

1. Support Vector Machines (SVM) 
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SVM is a learning algorithm of supervised type mainly 

used for classification of data in the healthcare dataset. 

SVM focuses on identifying the best hyperplane that 

will differentiate various classes in case they have 

been mapped in a high dimensional space [7]. This is 

specifically helpful in binary classification problems 

including the instance of detection of the presence or 

absence of certain disease. 

The SVM algorithm constructs a hyperplane defined 

by the equation: 

wTx+b=0 

“1. Initialize the weight vector w and bias term b. 

2. For each training sample (xi, yi): 

    a. Compute the decision function: f(xi) = w^T 

* xi + b. 

    b. If yi * f(xi) < 1: 

        i. Update the weight vector: w = w + 

learning_rate * (yi * xi - 2 * lambda * w). 

        ii. Update the bias term: b = b + 

learning_rate * yi. 

3. Repeat until convergence or for a set number 

of iterations.” 

 

 

 

Hyperparameter Value 

Kernel RBF 

Regularization (C) 1.0 

Tolerance 0.001 

Max Iterations 1000 

2. Random Forest (RF) 

Random Forest (RF) is a Supervised Learning 

algorithm which is used in the classification as well as 

in the regression problems. It creates several trees 

during the learning phase and integrates multiple in an 

effort to give better forecasts and prevent overfitting 

[8]. RF is however beneficial in healthcare 

management of patients in that, patterns of results in 

the past can be used to predict results in the future. 

The Random Forest algorithm operates as follows: 

1. Bootstrap Aggregation (Bagging): Decide 

on multiple trees: create multiple decision 

trees by randomly selecting subsets of the 

training data with replacement. 

2. Tree Construction: In this kind of decision 

trees, for every tree, a random number of 

features is chosen at each node to split the 

data; bases on this process, Decision trees 

look different. 

3. Voting/Averaging: The last phase gives out 

the final outcome, be it a regression value or 

classification where for the former simple 

averaging of the trees’ prediction is done 

while for the later simple voting. 

“. For each tree in the forest: 

    a. Select a random sample of data with 

replacement (bootstrap sample). 

    b. Grow a decision tree using the bootstrap 

sample. 

        i. For each node in the tree: 

            a. Randomly select a subset of features. 

            b. Split the node using the best feature in 

the subset. 

    c. Store the decision tree. 

2. For a new sample, obtain predictions from all 

trees and: 

    a. For classification: use majority voting. 

    b. For regression: average the predictions.” 

 

 

y^=N1i=1∑Nhi(x) 

3. K-Nearest Neighbors (KNN) 

K- Nearest Neighbor (KNN) algorithm is one of the 

easiest and most effective algorithm that is used to 

classify as well as regression. It labels a data point as 

belonging to the class most frequently obtained in its 

‘k-Nearest Neighbors’ within the feature space [9]. 

Currently, KNN is used in healthcare systems with 

recognizing similarity in the patient record database. 

The KNN algorithm functions as follows: 

1. Compute Distance: For each data point of 

the training set, the distance from the data 

point up to the new data point by use the 

distance measure (e.g., Euclidean distance). 

2. Identify Neighbors: Identify the k data 

points to the closest to the new data point. 

3. Vote/Prediction: For classification, the class 

label which is most frequently used in the set 

of k-nearest neighbors is assigned. For 

regression, take the mean of values of the k-

nearest neighbors. 

 

“1. For each test sample: 

    a. Calculate the distance between the test 

sample and all training samples. 

    b. Sort the distances in ascending order. 

    c. Select the top k samples with the smallest 

distances. 

    d. For classification: assign the most frequent 

class label among the k samples. 

       For regression: calculate the average value 

of the k samples.” 

 

 

d(x,y)=i=1∑n(xi−yi)2 

4. Artificial Neural Networks (ANN) 

ANN is a mathematical model of the brain and is quite 

popular in high level pattern recognition applications. 
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ANNs include layers of nodes (neurons) that perform 

on the inputs and adapt the weights by using the 

mistake between the planned and the actual output 

[10]. In healthcare, ANNs are used to undertake 

prognosis where prognosis is the ability to estimate the 

likelihood of diseases or the likely outcomes of the 

patient. The simplest ANN has typically an input 

layer, one or more hidden layers, and an output layer. 

Each neuron takes a linear combination of its inputs, 

passes this through its activation function of choice 

and then outputs the result to the next layer. 

“1. Initialize the network weights and biases 

randomly. 

2. For each epoch: 

    a. For each training sample: 

        i. Forward Propagation: 

            a. Compute the weighted sum of inputs and 

apply the activation function. 

            b. Pass the output to the next layer. 

        ii. Backward Propagation: 

            a. Compute the error by comparing the 

predicted output with the actual output. 

            b. Adjust the weights and biases using the 

error. 

3. Repeat until convergence or for a set number of 

epochs.” 

 

 

y=f(i=1∑nwi⋅xi+b) 

 

IV. EXPERIMENTS 

The following section illustrates the experimental 

design and findings of the Computer Science inspired 

improvements of the patient care area in the healthcare 

management field. The experiments consisted in using 

four essential algorithms, namely Support Vector 

Machines (SVM), Random Forest (RF), K-Nearest 

Neighbors (KNN), as well as Artificial Neural 

Networks (ANN) on a large volume of healthcare-

related data [11]. They are all compared based on 

several aspects of accuracy, precision, recall, F1 

measure and the running time. 

 
Figure 1: Improving healthcare operations management with 

machine learning 

Experimental Setup 

The experiments were performed on a high-

performance computing system which housed 32 GB 

RAM, Intel i7 processor and NVIDIA GTX 1080 

GPU. This dataset is described in detail in the Material 

and Methods section The data set was split into a 

training and testing set at 70 and 30% respectively. All 

five algorithms were coded using the Python 

programming language, and necessary libraries 

including scikit-learn for SVM, RF, KNN as well as 

TensorFlow for ANN [12]. The experiments were to 

compare how the different algorithms would perform 

on different patients outcomes, diseases 

categorization, and risk patients identification. In 

tuning the parameters of SVM, RF and KNN, grid 

search was used while for ANN, use was made of a 

learning rate schedule. 

Results and Analysis 

In the assessment of each algorithm, the four metrics, 

namely the accuracy, precision, recall, and the F1 

score were used. These metrics offer an idea of the 

performance of each of the models in correctly 

predicting the patients’ outcome and the prospective 

heath care patterns. 
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Figure 2: Big data in healthcare: management, analysis and future 

prospects 

1. Support Vector Machines (SVM) 

SVM proved to be quite efficient in all the 

classification tasks, mostly where the distinction was 

made between healthy and at-risk populations [13]. 

RBF kernel was employed in SVM whereby it 

provided a good capability of modeling non-linearity 

in healthcare data. 

Metric Value 

Accuracy 85.2% 

Precision 84.5% 

Recall 83.0% 

F1 Score 83.7% 

Computation Time 45s 

In classification results, it attained a close to 85% 

accuracy where the SVM algorithm was adopted. 2% 

which makes it have a balanced precision and recall. 

This shows that use of SVM in the validation of 

imbalanced healthcare datasets was good, and would 

easily predict well for positivity and negativity. 

2. Random Forest (RF) 

Random forest had higher accuracy and thus it was the 

best algorithm among the various algorithms to handle 

large dataset with intricate features in healthcare data 

[14]. The adopted architectural strategy of RF, the 

ensemble learning of decision trees, probably played a 

role to this by explaining the high, robust accuracy of 

the method. 

Metric Value 

Accuracy 89.6% 

Precision 88.9% 

Recall 87.5% 

F1 Score 88.2% 

Computation Time 120s 

Its accuracy is 89 percent, and it provides a good 

perspective on such phenomena as global warming. 

6%, the results showed that the overall performance of 

RF was the highest, and here again, the accuracy, 

precision and recall values proved how well it was in 

separating true positives from false positives and thus 

in patient outcomes prediction [27]. 

 
Figure 3: Big data in healthcare: management, analysis and future 

prospects 

3. K-Nearest Neighbors (KNN) 

Simplicity was observed with KNN that however 

though modest accuracy and computation rate but was 

outperformed by SVM and RF. It was found that the 

KNN algorithm was also dependent on the ‘k’ 

parameter and the best results were attained when k = 

5k= 5k=5. Table 5 provides the KNN performance 

measures: 

Metric Value 

Accuracy 81.4% 

Precision 80.7% 

Recall 79.9% 

F1 Score 80.3% 

Computation Time 150s 

KNN has a number of advantages – it achieved the 81 

of accuracy on the distinguished groups in the 

particular case. Evaluating this loss, it was found to be 

very effective with a rate of 4%, however, the 

implementation is quite computationally intensive, 

and therefore may not be the best to use in high 

dimensional or large scale structured datasets such as 

those of healthcare nature [28]. 



Malini T /Afr.J.Bio.Sc. 6(14) (2024)                                                                      Page 8803 to 10 

 
Figure 4: Implications of big data analytics in developing 

healthcare frameworks 

4. Artificial Neural Networks (ANN) 

Unlike traditional neural networks, ANNs were again 

found to be successful in dealing with other high-order 

features and data, especially for cases such as multi-

class classification. For the deep learning model, the 

100 epochs of training was used with the learning rate 

set at 0. 001 [29]. 

Metric Value 

Accuracy 88.2% 

Precision 87.5% 

Recall 86.8% 

F1 Score 87.1% 

Computation Time 200s 

Comparative Analysis 

In more detail, it is possible to discuss the outcomes of 

the comparative analysis of these algorithms; 

significant attention was paid to the assessment of the 

effectiveness of the specified algorithms in the sphere 

of healthcare management [30]. 

Algori

thm 

Accur

acy 

Precisi

on 

Recall F1 

Score 

Compu

tation 

Time 

SVM 85.2% 84.5% 83.0% 83.7% 45s 

Rando

m 

Forest 

89.6% 88.9% 87.5% 88.2% 120s 

KNN 81.4% 80.7% 79.9% 80.3% 150s 

ANN 88.2% 87.5% 86.8% 87.1% 200s 

V. CONCLUSION 

The research on ‘Enhancing Patient Care through 

Computer Science Innovations in Healthcare 

Management’ has shown the potential of information 

technologies and AI technologies in enhancing the 

healthcare sector. Through the various algorithms and 

methodologies which have been discussed in this 

study, one can argue that these innovations can 

enhance the existing healthcare status, resolve marked 

difficulties involved in managing complex systems of 

health, and ultimately, raise patients’ health standards. 

The use of AI in healthcare has also been illustrated to 

provide added values especially in diagnosis, system 

of medicine as well as patient management. 

Furthermore, through handling patients’ records, there 

is an application of blockchain technology while the 

use of precise copies of real processes as a planning 

tool represents another use of computer science in the 

sector. However, the research also indicates the 

growing difficulties of the implementation of these 

technologies that include the issue of infrastructure, 

digital literacy of the health care professionals, and the 

question of the ethical use of the technologies in the 

health care facilities. Nonetheless, the study shows 

that appropriately applied, information and 

communication technologies developments in 

computer science can go a long way in enhancing 

healthcare management and thus, the health systems of 

countries in the developed and developing world. 

Subsequent studies should be concentrated on the 

identification of the limitations towards the practical 

implementation of these technologies together with 

the consideration of the possibilities of introducing 

these technologies into the existing healthcare 

practices with the aim to reveal the full potential of the 

advanced technologies in the healthcare sector. 
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