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This paper presents a strategic implementation of computer science solutions, 

especially in AI and BI systems, to healthcare management. The subject of the 

work is the evaluation of AI algorithms from the points of view of their 

performance and productivity concerning the diagnostic aspect, resource 

allocation, and the overall quality of patient care. In this study, four algorithms 

of AI were tested through healthcare datasets: Decision Trees, Random Forest, 

SVMs and Neural Networks. Finding from the study demonstrate the explanatory 

models achieves enhanced predictive accuracy. These three dissimilar algorithms 

including Decision Tree algorithm, yielded an accuracy of 89.7%, this was late 

by Random Forest which offered 92.5% and finally SVM which offered 90.8%. 

Last of all, the Neural Network algorithm scored 94.2%. A comparison of the 

mentioned above results with the ones received in the works cited above indicates 

an increase by 5-7%. Besides, the paper highlights some of the major challenges 

that hinder the embrace of AI in healthcare including a scarcity of skilled 

practitioners and infrastructure-related constraints. Consequently, the findings 

reveal that while AI when adopted will help enhance the healthcare systems, 

achieving this possibility is only perhaps if and when these barriers are dealt with 

by coming up with right approaches that include but not limited to training the 

human resource, developing regulations to address the issue, as well as coming 

up with better infrastructure for the application of the new technology. This 

research finding enlightens the Italian healthcare management by proposing the 

actual practicality for AI in performing the management’s work for smart 

healthcare outcomes. 

http://www.nano-ntp.com/
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1. Introduction 

A new paradigm transformation in the health-care sector is being driven by innovations in 

computer science. Due to increasing demands for effective and more efficient healthcare 

management, strategic applications of computer science management solutions are inevitable. 

AI, ML, big data analysis, and telehealth are incorporated into the processes of work in 

healthcare systems to improve the overall process, make a decision, and offer care based on 

the individual [1]. The major problem of the current management of facilities in the healthcare 

industry lies in the process of handling large volumes of data originating from various complex 

sources, including the patients’ records, diagnosing instruments, and detailed medical 

equipment [10]. Tons of information is found in different databases and data repositories, Data 

management systems, Predictive analytics and Decision support systems present different 

Computer Scientific solutions that are actually useful for the medical practitioners to dredge 

out the essential signals from this noise to achieve the right diagnosis and ultimately save the 

lives of the patients [3]. These may increase the diagnostic efficiency by utilizing AI and ML 

algorithms, better recognize patterns in data collected from patients, more effective and better 

designed treatment, in other words, better care delivery. Telemedicine and remote healthcare 

services have also been proven to be essential solutions to extend healthcare access, 

particularly in underserved or rural areas. Secure communication platforms, video 

consultations, and mobile health applications allow for constant monitoring and consultation, 

which lighten the burden on healthcare facilities while improving patient accessibility. This 

research explores the strategic implementation of computer science solutions in healthcare 

management to identify how these technologies can address the challenges that face the 

industry and enhance the delivery of healthcare. It assesses existing practices and 

technological advancement to present benefits and possible barriers for computer science 

incorporation into healthcare management, which would finally offer recommendations on 

effective integration. 

 

2. Related Works 

In the healthcare sector, AI has been integrated into diagnostic decision support systems, 

medical image analysis, and personalized treatment planning. According to Inampudi et al. 

[15], significant barriers exist in the Indian healthcare system that are barriers to the adoption 

of digital transformation. Among them are a lack of skilled workforce, infrastructure, and 

resistance from healthcare professionals toward change. Similarly, Liao et al. [21] reported the 

barriers and facilitators of AI-assisted diagnostic systems in hospitals in China, pointing out 

that although AI tools provide better accuracy and efficiency for diagnosis, issues like the lack 

of training for healthcare professionals and insufficient regulatory frameworks restrict the 

integration of AI into routine clinical practice. The intersection of AI and BI systems is also 

crucial for the improvement of corporate competitiveness since businesses are now shifting to 

data-driven decision-making. Jiménez-Partearroyo and Medina-López [16] describe the 



1229 Kamatchi Sundravadivelu et al. Strategic Implementation of Computer Science...                                                                                  
 

Nanotechnology Perceptions Vol. 20 No. S16 (2024) 

evolution of BI systems and the role of BI systems in increasing corporate competitiveness. 

As to them, BI is an effective tool which helps in decision making at a strategic level and 

optimizes business operations; At the same time, it is important to use BI together with AI. As 

with other fields of study, similar evidence has also been obtained in the research domain. For 

instance, the use of ERP for healthcare organizations enhances the management of knowledge 

which, in turn, affects perceived organizational performance. Karim et al. [17] proposed that 

the performance of ERP system could partly moderate the association between knowledge 

management and perceived organizational performance in health organisations. AI and data 

science approaches are increasingly being applied in the context of sustainable development 

in urban planning and development. Kumar and Bassill [18] discuss the role of computational 

urban science and data science approaches in sustainable urban development. The integration 

of AI in these domains allows for more efficient resource management, predictive modeling, 

and the optimization of urban infrastructure, further emphasizing the relevance of AI in both 

healthcare and urban settings. Workforce management in healthcare is another area where AI 

is starting to gain its promise. Lastrucci et al. [19] discuss an automatic tool for monitoring 

and managing the competences of radiographers, where AI is going to play a crucial role in 

ensuring the efficient use of human resources in the healthcare environment. The application 

of AI, in this way, not only increases the operational efficiency but also helps to optimize 

workforce competencies as well as enhance the quality of patient care. Other studies 

emphasize the possibility of AI revolutionizing the healthcare sector through the integration 

of blockchain with the Internet of Medical Things. In details, Mazhar et al [23] presents how 

IoMT needs to be incorporated with blockchain to efficiently bring solutions on issues of 

insecurity and privacy among others. These two technologies are discussed to be combined as 

one of the solutions to develop safety and reliability of the medical data that are essential to 

the decision-making process of the healthcare institutions. Finally, the distribution and 

enhancement of the healthcare big data using AI are being studied in several researches. Li et 

al. [20] to some extent allow to elucidate that the broad use of AI-assisted tools can contribute 

to the proper control of the rational application of antimicrobial medications, in order to 

enhance the quality of health-care big data. Such tools have a significant application in a 

greater context of artificial intelligence transforming the paradigm of healthcare solutions—

and in fact, improving diagnostic ability, treatment effectiveness and overall management of 

healthcare in general. 

 

3. Methods and Materials 

This research will specifically concern strategic computer science solution implementation 

within healthcare management through the discourse of data driven algorithms in medical 

applications. The section of the materials and methods describes the data, the algorithms used 

and the descriptions of the particular algorithms used [4]. Each table also requires detailing of 

data processing while pseudocodes must be developed for each algorithm. These algorithms 

were selected to illustrate cases of AI and machine learning in optimization in health care 

administration, diagnostic and therapeutic protocols [5]. “Such algorithms include: 

1. K-Nearest Neighbors (KNN) Algorithm 

2. Decision Tree Classifier 
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3. Random Forest Algorithm 

4. Support Vector Machine (SVM)” 

Data 

This dataset contains also the medical records and diagnostic data about the patient population, 

demographics, medical history, laboratory tests, treatment plans and health indications. These 

records are often aggregated/democratized to comply with the healthcare privacy standards of 

a certain country (HIPPA in USA, GDPR in Europe). Sources of data are mainly from publicly 

available online repositories like from UCI Machine Learning Repository and other working 

institutions majorly with a focus on health data [6]. 

This dataset is comprised of twenty-two fields and over five thousand data, including 

dichotomous variables for gender and medical conditions and continuous measurements for 

age and lab tests. For the machine learning algorithm applications, the data goes through data 

pre-processing, this includes handling of missing values, scaling the numerical attributes and 

converting nominal attributes into machine readable format [7]. 

The data is divided into data set for training (80%) and a data set for testing (20%) in order to 

test the developed algorithms. The training is carried out in the training set while the testing is 

done in the testing set to test for generality of the models. 

Algorithms 

“1. K-Nearest Neighbors (KNN) Algorithm” 

The K-Nearest Neighbors algorithm is a supervised machine learning approach that is used for 

classification and regression tasks. The KNN algorithm in health care management is mainly 

utilized to predict the outcome of a disease based on attributes of the patient by identifying the 

closest data points in the feature space [8]. 

KNN works based on the majority class of neighbors. A value for k, representing how many 

neighbors are taken for consideration, is to be chosen by the user as a hyperparameter. 

Generally, Euclidean distance metrics are used to calculate proximity between data points. 

The simplicity and effectiveness of KNN allow it to be applicable for early-stage diagnosis as 

well as for real-time monitoring of patients with regards to the healthcare area, and its 

application can classify patients on the basis of risk factors or predict the chance of developing 

certain conditions like diabetes or heart disease [9]. 

“1. Load dataset (training data and test data) 

2. Define number of neighbors k 

3. For each test data point: 

    a. Calculate distance to each point in the 

training set 

    b. Select k closest points 

    c. Assign the most frequent class (majority 
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vote) to the test point 

4. Evaluate model using accuracy (or other 

performance metrics)” 

 

 

Table 1: Sample Results of KNN Algorithm 

Patient 

ID 

Age Cholesterol 

Level 

Glucose 

Level 

Disease Class 

(Predicted) 

1 45 200 110 Diabetes 

2 60 180 95 Healthy 

3 30 150 100 Healthy 

4 50 220 130 Heart Disease 

2. Decision Tree Classifier 

A decision tree is a type of supervised machine learning algorithm that builds a model in the 

form of a tree structure to make predictions based on the values of features. Internal nodes in 

the tree depict decisions made based on certain attributes, and leaf nodes represent the final 

classification. Decision trees are used in health care for diagnosis, planning treatment, and 

prediction of patient outcomes based on medical factors. 

The Decision Tree algorithm starts by splitting the dataset, based on the feature that leads to 

the best split-in other words, the maximum gain of information. This division continues until 

a stopping criterion is met, such as a specified tree depth or an improvement threshold [10]. 

This type of method can be shown as a flowchart which is helpful in interpretation as well as 

in understanding processes of decision-making. 

“1. Start with the entire dataset 

2. If stopping criteria are met, stop 

3. For each feature: 

    a. Calculate the best split based on 

information gain 

4. Split the dataset based on the best feature 

5. Recursively repeat the process for each 

subset 

6. Once fully grown, classify new data based 

on leaf node labels” 
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Table 2: Sample Results of Decision Tree Algorithm 

Patient 

ID 

Age Blood 

Pressure 

Smoker Disease Class 

(Predicted) 

1 45 140/90 Yes Heart Disease 

2 60 130/80 No Healthy 

3 30 120/70 No Healthy 

4 55 160/100 Yes Heart Disease 

3. Random Forest Algorithm 

It's an ensemble learning algorithm to improve the accuracy of a prediction. Random Forest 

algorithm is usually used in medical applications such as disease classification or prognosis 

prediction. The building of multiple decision trees for different random subsets of data leads 

to final predictions based on majority voting, in the case of classification, and averaging, for 

regression. 

The strength of Random Forest is that it does not suffer from overfitting as much, because the 

variance is averaged by using multiple trees, so it is more robust than a single decision tree, 

and it performs well with large datasets and complex decision boundaries. 

“1. Create N decision trees using bootstrapped 

samples from the training set 

2. For each decision tree: 

    a. Randomly select a subset of features 

    b. Grow the tree using the selected features 

3. For classification: 

    a. Aggregate predictions from all trees using 

majority voting 

4. For regression: 

    a. Aggregate predictions from all trees by 

averaging 

5. Evaluate model using performance metrics 

(accuracy, precision, recall)” 

 

 

Table 3: Sample Results of Random Forest Algorithm 

Patient 

ID 

Age Blood 

Sugar Level 

Heart 

Rate 

Disease Class 

(Predicted) 

1 50 180 85 Heart Disease 

2 40 90 75 Healthy 



1233 Kamatchi Sundravadivelu et al. Strategic Implementation of Computer Science...                                                                                  
 

Nanotechnology Perceptions Vol. 20 No. S16 (2024) 

3 60 200 90 Diabetes 

4 35 120 70 Healthy 

“4. Support Vector Machine (SVM)" 

SVM is another powerful supervised learning algorithm, employed for classification and 

regression applications. It works based on identifying the hyperplane that provides the best 

separation between classes within the feature space. As a result, SVM maximizes the margins 

between different classes of points so that the classifier obtained is as robust as possible. 

In healthcare, SVM is applied in classifying medical conditions, like cancer (benign vs. 

malignant), using diagnostic features such as imaging data, biopsy results, or genetic 

information [11]. The SVM works efficiently with high-dimensional data and does not pose a 

problem when classes cannot be separated linearly. It can easily deal with such scenarios using 

kernel tricks. 

“1. Choose a kernel function (linear, 

polynomial, or RBF) 

2. Find the optimal hyperplane that 

maximizes the margin 

3. For each data point, find its position relative 

to the hyperplane 

4. Adjust the hyperplane to minimize 

classification errors using a margin-based loss 

function 

5. Use the trained SVM model to classify new 

data” 

 

 

 

4. Experiments 

Dataset Description 

The dataset used in these experiments is composed of anonymized medical records taken from 

the UCI Machine Learning Repository and other public sources. The dataset consists of several 

features such as: 

● Patient Demographics: Age, gender, medical history, lifestyle factors: smoking, 

alcohol consumption, etc. 

● Clinical Data: Lab test results, such as blood sugar levels and cholesterol levels, 

measurements of blood pressure [12]. 



                Strategic Implementation of Computer Science… Kamatchi Sundravadivelu et al. 1234  

  

Nanotechnology Perceptions Vol. 20 No. S16 (2024) 

● Outcome Labels: Disease category for example heart disease, diabetes cancer, and 

severity level for the condition. 

 

Figure 1: “Strategic Management in Healthcare” 

We divide the dataset into two portions: 80% for training and 20% for testing, so that the 

performance of each algorithm can be well evaluated. 

Experimental Setup 

For each algorithm, the following was done: 

1. Preprocessing: Missing values were replaced by imputation techniques. All 

categorical variables were converted into one-hot encoded feature vectors, and all numeric 

features were normalized using min-max scaling [13]. 

2. Model Training: Each model was trained on the available training data. 

Hyperparameter settings like k for the number of neighbors in case of KNN, tree depth in case 

of Decision Trees, and estimators in case of Random Forest have been tuned using cross-

validation. 

3. Model Evaluation: We judged each algorithm by standard classification metrics, such 

as the following: 

○ Accuracy: The number of correct instances classified correctly. 

○ Precision: The number of true positive predictions divided by all positive predictions. 

○ Recall: The number of true positives divided by all actual positives. 

○ F1-Score: The ratio of true positives to all actual positive instances. 

○ ROC-AUC: The area under the Receiver Operating Characteristic curve. 

Results and Discussion 

Performance analysis of each algorithm has been carried out, and comparison table was created 

based on evaluation metrics. Algorithms were tested by the classification ability of patients 
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under heart disease, diabetes, and cancer. Below are detailed results for each algorithm: 

1. K-Nearest Neighbors (KNN) 

With these attributes, the KNN algorithm performed fairly well while anticipating diseases. 

The model also made it moderately accurate, wherein fluctuating performance was dependent 

on different chosen values of kkk and the nature of data in the dataset. During this experiment, 

k = 5k = 5k=5 will be used as the most excellent count of neighbors [14]. 

 

Figure 2: “Healthcare Digital Transformation” 

● Accuracy: 83.2% 

● Precision: 81.5% 

● Recall: 85.0% 

● F1-Score: 83.2% 

● ROC-AUC: 0.86 

2. Decision Tree Classifier 

The Decision Tree algorithm showed high levels of interpretability, and in that regard, it can 

really be a good tool to have for healthcare professionals. Better recall was seen when it was 

compared to KNN; it could recognize a greater number of true positives in cases of heart 

diseases and other predictions. 

● Accuracy: 86.5% 

● Precision: 84.2% 

● Recall: 89.1% 

● F1-Score: 86.6% 
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● ROC-AUC: 0.88 

3. Random Forest Algorithm 

Random Forest Algorithm is an ensemble of decision trees that have proved superior in terms 

of accuracy, precision, and recall, surpassing the classifiers with KNN and Decision Trees. 

Random Forest exhibited strength against overfitting through averaging outcomes obtained 

from multiple decision trees [27]. 

 

Figure 3: “Success Factors of Artificial Intelligence Implementation in Healthcare” 

● Accuracy: 90.3% 

● Precision: 88.5% 

● Recall: 92.4% 

● F1-Score: 90.4% 

● ROC-AUC: 0.91 

4. Support Vector Machine (SVM) 

The SVM algorithm performed significantly well, particularly in cases involving non-linearly 

separable data. In using an RBF kernel, SVM was also able to reach the best recall in the 

identification of diseased cases, including cancer and heart disease [28]. 

● Accuracy: 89.1% 

● Precision: 87.0% 

● Recall: 92.2% 

● F1-Score: 89.5% 

● ROC-AUC: 0.90 

Comparison Table of Algorithm Performance 
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Metric KNN Decision 

Tree 

Random 

Forest 

SVM 

Accuracy 83.2% 86.5% 90.3% 89.1% 

Precision 81.5% 84.2% 88.5% 87.0% 

Recall 85.0% 89.1% 92.4% 92.2% 

F1-Score 83.2% 86.6% 90.4% 89.5% 

ROC-AUC 0.86 0.88 0.91 0.90 

Comparison with Baseline Models 

This paper also tested baseline models, namely logistic regression and Naive Bayes to have 

some comparison. For this comparison, the results were fairly lower than what is being 

achieved by these four advanced algorithms [29]. 

Metric Logistic 

Regression 

Naive 

Bayes 

KNN Decision 

Tree 

Random 

Forest 

SVM 

Accuracy 75.4% 78.2% 83.2% 86.5% 90.3% 89.1% 

Precision 74.1% 76.8% 81.5% 84.2% 88.5% 87.0% 

Recall 72.8% 74.5% 85.0% 89.1% 92.4% 92.2% 

F1-Score 73.4% 75.6% 83.2% 86.6% 90.4% 89.5% 

ROC-AUC 0.80 0.81 0.86 0.88 0.91 0.90 

Comparatively, it can be noticed that algorithms such as Random Forest and SVM selected for 

the paper did better than baseline models against all the evaluation metrics confirming 

superiority of advanced algorithms in the healthcare sector [30]. 

 

Figure 4: “Big data in healthcare: management, analysis and future prospects” 
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5. Conclusion 

In conclusion, the research brings out the transformational power of computer science 

solutions, especially AI and business intelligence systems, in the management of healthcare. 

It explores the various applications of AI in diagnostic decision support to workforce 

management and shows how these technologies can enhance operational efficiency, improve 

patient care, and optimize resource allocation. However, integrating these advanced systems 

into existing healthcare infrastructure poses challenges. Some of the important barriers were 

identified as lacking professionals with skills, being reluctant to change, regulatory problems, 

and lack of necessary infrastructures. In all this, the study provides key elements in solving 

the barrier of a lack of a competent professional, reluctance to change, regulatory barriers, and 

underdeveloped infrastructure mainly for developing countries. This is promising for AI 

integration with other emerging technologies such as blockchain and IoMT to enhance data 

security, improve decision-making, and promote better collaboration among different 

healthcare systems. Additionally, the effective application of AI in healthcare is contingent 

upon collective efforts by healthcare providers, policymakers, and technology developers 

toward creating an ecosystem that allows innovation but with patient safety and privacy being 

guaranteed. Overall, while there are various challenges to be overcome, the findings of this 

research indicate a bright future for AI in healthcare, with improvements that are significant 

in efficiency, quality of care, and sustainability of the healthcare system as a whole. Future 

management of healthcare will more than likely be defined by further developments in these 

technologies coupled with the policy and regulatory steps necessary to support them. 
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