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ABSTRACT 

“Artificial intelligence (AI) in healthcare administration has resulted in better decision making, the ease of operational 

efficiency and patient safety. The aim of this research is to build AI based on decision support systems (DSS) that can 

improve administrative process by using machine learning, deep learning, and fuzzy logic, natural language processing 

algorithms. Finally, these algorithms were evaluated in a dataset of 50,000 patient records, wherein they predict resource 

allocation, optimize scheduling, and ameliorate the time taken to complete administrative tasks. Results obtained from the 

experimental results were that, of all the models, the deep learning model yielded the best results, with an accuracy of 92.5%, 

followed next by the machine learning model (89.3%), fuzzy logic based model (85.7%) and then the natural language model 

(83.2%). Results of the comparative analysis revealed that the AI based DSS yielded 38% faster administrative delay and 

44% better resource utilization as compared to the traditional methods. Finally, it suggested challenges of privacy of data, 

algorithmic bias, and the extent of readiness of AI by health professionals. Now, future research should be about the 

combination of AI with the blockchain and IoT to offer security and interoperability. AI driven DSS can increase 

transparency and ethical consideration that can drastically make a change in the way healthcare is administered; in such ways 

decision making process can be improved and operational efficiency can be enhanced without compromising on patient trust 

and data security.” 
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1. INTRODUCTION 

Artificial intelligence has been progressing rapidly and it has transformed many of the industries and healthcare 

administration is one such industry which has been transformed. One of the problems administrators face in modern 

healthcare systems is resource allocation, patient flow management, financial optimization and policy compliance. 

Healthcare data, however, presents a growing volume and complexity that traditional decision making approaches based on 

human experience and rule-based systems are becoming increasingly insufficient of. Decision Support Systems (DSS) based 

on AI and powered by data and predictive analytics coupled with automation, promise to be a great solution in that it leverages 

data insights and analytics to deliver higher efficiency, lower operational costs, andão improve patient care outcomes. DSS 

with the help of the variant of AI, machine learning, natural language processing, and deep learning are driven by the analysis 

of enormous healthcare data to facilitate administrators in making informed decisions. With these systems, the scheduling, 

the staff management, the inventory control, and even the predictive analytics about patient admissions and disease outbreaks 

are all being helped out. Using patterns and trends, AI driven DSS can predict demand shocks, equitable distribute resources, 

and support evidence-based policy making. It enhances quality of healthcare delivery while cutting down on cost of 

performing the service. However, challenges in using AI-driven DSS focus on data privacy concerns, interoperability with 

existing systems and transparent decision making. AI bias, accountability and trust in automated recommendations also need 

to be covered. Additionally, technologies need to be used within existing regulatory frameworks and must be integrated into 

the administration processes between expert technology personnel and then healthcare professionals. In this research AI 

driven Decision Support Systems are developed for healthcare administration and their utilities, beneficial features and 

limitation are explored for the development. This study aims to shed light on how AI can take healthcare management to the 

next level by examining how it has already revolutionized decision making in the healthcare industry by looking at real-life 

implementations and innovations. 

2. RELATED WORKS 

The integration of artificial intelligence (AI) in Healthcare administration has been an active area of research discovering 

how the artificial intelligence can aid healthcare administration by optimising the operational efficiency, improving the 

patient outcomes & addressing the ethical considerations. Studies of the role of AI in different healthcare domains have 

broadened to include medical diagnostics, patient safety, including patient safety, and administrative decision making. 

AI in Healthcare Decision Support Systems 

Because healthcare administration can benefit from increasing efficiencies and also increasing accuracy of decisions, 

developing AI driven decision support systems (DSS) for such administration has received greater attention. “A Shariah 

compliant medical services framework based on expert system approach in Malaysia was suggested by Farrah Ilyani et al. 

[15], for which fuzzy Delphi method and interpretive structural modeling were suggested.” The final system presented here 

provides an AI based structured decision-making system for healthcare institutions, that is compliant to ethical as well as 

cultural values through this framework. Fatema [16] also studied the cases where the AI driven interventions are effective in 

improving patient safety through better operational efficiency. AI is revealed to mitigate medical errors and optimize the 

utilisation of resources in healthcare facilities. 

AI’s Impact on Healthcare Professionals 

For adoption of AI in healthcare, specialize skills is essential among professionals. In Gazquez-Garcia et al. [17] , the authors 

conducted a systematic review to discuss the main AI related competencies that will be needed by future healthcare 

professionals. The authors underline the need for proficiency in the technical process and for literacy in data when using AI 

to support medical decisionmaking and emphasized the importance of being careful and ethical. For example, Giansanti and 

Pirrera [18] explored the combination of AI and assistive technologies as way of deploying AI-based assistive solutions to 

make accessibility for patients with disabilities further possible. The study had help shed light into benefits and difficulties 

of incorporating AI into assistive healthcare systems. 

Discussion also took place concerning the influence that AI has on medical ethics. Goktas and Grzybowski [19] studied 

ethical challenges of the use of AI in clinical applications of healthcare, underlining the transparency, explainability and 

patient trust on AI driven healthcare decisions. The study suggested that frameworks to safely adopt an AI were put forward 

that will help mitigate the risk of algorithmic biases and data privacy issues. 

AI in Diagnostic Decision-Making 

Medical diagnosis by AI has a hefty advance. Most recently, Hafeez et al. [20] reviewed explainable AI implementation for 

neurological disorder diagnosis in diagnostic radiology. According to the study, this increases trust of medical professionals 

in AI models. Diagnostic prediction based on explainable AI frameworks showed higher confidence amongst physicians in 

becoming more confident with their decision-making. 

Additionally, Hameed et al. [21] studied the role of digital transformation in sustainable healthcare and well-being and the 
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use of AI as a central part of the smart healthcare systems. In the study it was noted how AI powered diagnostic tools enable 

early disease detection and better treatment so much with on huge amount of medical data efficiently. 

AI Readiness and Public Perception 

Public perception plays a role as well in accepting the use of AI in healthcare and readiness of healthcare professionals. A 

cross sectional study regarding the AI readiness and educational need has been conducted by Hammoudi Halat et al.[22] 

among dental students. They also found that there was a lack of AI knowledge which pointed towards the implementation of 

middle curriculum focused on AI in medical education. Hatem et al. [23] also assessed AI in healthcare perceptions by 

Yemeni university students. Through the study, it raises concerns on AI reliability and concerns on replacement of human 

decision making, which requires public awareness and building on trust. 

Huo et al., [24] studied the effect of AI Adoption on healthcare professional’s well-being. AI usage was linked to satisfaction 

of psychological needs and job complexity level, and AI solutions should be based on the fact, that the solution to the problem 

should use AI to complement, rather than replace, the healthcare professionals in order to maintain a good atmosphere at 

work. 

AI in Healthcare Equity and Emotional Intelligence 

Increasing work involves the need for fairness and equity in AI based healthcare solutions. In [25], Ibrahim et al. examined 

how emotional intelligence would influence AI healthcare adoption in Jordan using the “Unified Theory of Acceptance and 

Use of Technology (UTAUT) framework”. In their findings, they explained how emotional and psychological factors play a 

role in AI acceptance, which implies that health care AI should possess human centered approach. 

In line with this, Jee et al. [26] described the “Health Equity Across the AI Lifecycle (HEAAL) framework” to counter the 

notion that AI solutions may exacerbate health inequities. The work they described offers a structured approach for healthcare 

organizations to reduce biases in AI applications and deliver fair and ethical implementation of AI in service of diverse 

patient populations. 

3. METHODS AND MATERIALS 

Data Collection and Processing 

The creation of Artificial Intelligence-based Decision Support Systems (DSS) for healthcare administration needs good 

quality, organized data to make effective predictions and decisions. The data employed in this research are electronic health 

records (EHRs), hospital resource use statistics, patient admission and discharge data, and financial reports. All these datasets 

are obtained from various hospitals and healthcare facilities to have a diverse and wide dataset. 

The data collected comprises characteristics like patient demographics, disease diagnosis, treatment plans, hospital 

occupancy levels, staff schedules, and medical supply inventory. Data cleaning, normalization, and feature selection 

preprocessing methods are used to enhance data quality and eliminate inconsistencies. Missing values are managed using 

imputation techniques, and redundant data is removed to increase processing efficiency. The final dataset is separated into 

training and testing sets through an 80:20 ratio to guarantee the reliability of model evaluation. 

Selected Algorithms 

In order to design an effective AI-based DSS, four significant algorithms are adopted: 

1. Random Forest (RF) – Predictive Analytics for Hospital Resource Allocation 

2. Support Vector Machine (SVM) – Patient Admission and Discharge Prediction 

3. K-Means Clustering – Patient Segmentation for Personalized Healthcare 

4. Artificial Neural Networks (ANN) – Financial Forecasting in Healthcare 

1. Random Forest (RF) 

Random Forest is a robust ensemble learning technique that uses an ensemble of many decision trees to enhance predictive 

power and avoid overfitting. It is especially applicable in resource allocation within healthcare, where it can examine patient 

inflow, occupancy levels, and supply requirements to maximize hospital resource allocation. 

Random Forest algorithm constructs multiple decision trees based on random subsets of the data. Each tree gives a 

classification or regression value, and a final prediction is made by majority voting (classification) or averaging (regression). 

Random Forest is noise-immune and can deal with large data sets effectively. 
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“Input: Training dataset D with features X and 

labels Y   

1. For each tree in the forest:   

   a. Select a random subset of D (bootstrap 

sampling)   

   b. Construct a decision tree using a random 

subset of features   

   c. Grow the tree until a stopping criterion is 

met   

2. Aggregate predictions from all trees:   

   a. Classification: Take majority vote   

   b. Regression: Compute average prediction   

3. Return the final prediction”   

2. Support Vector Machine (SVM) 

Support Vector Machine is a supervised learning algorithm that can be employed for classification and regression problems. 

In healthcare administration, it is utilized to forecast patient admissions and discharges from historical data so that hospitals 

can efficiently manage bed occupancy. 

SVM operates by projecting input data onto a high-dimensional space and identifying the best hyperplane that most 

effectively separates various classes. SVM employs kernel functions (linear, polynomial, radial basis function) to map non-

linearly separable data to a higher space for improved classification. 

 

“Input: Training dataset (X, Y), where X are 

input features and Y are class labels   

1. Transform data using a kernel function (if 

necessary)   

2. Find the optimal hyperplane that maximizes 

the margin between classes   

3. Solve optimization problem using:   

   a. min( ||w||^2 ) subject to constraints   

4. Use the trained SVM model to classify new 

data points   

5. Return the predicted class label”   

 

3. K-Means Clustering 

K-Means is an unsupervised learning technique that clusters similar data points together. It is used in healthcare 

administration for segmentation of patients so that hospitals can classify patients by demographics, medical history, and 

treatment requirements for tailored healthcare planning. 

The algorithm is executed by initializing K cluster centroids at random, then assigning every data point to the closest centroid, 

and iteratively updating the centroids until they converge. This helps ensure that each cluster has similar patients. 

“Input: Dataset X, number of clusters K   

1. Initialize K centroids randomly   

2. Repeat until convergence:   

   a. Assign each data point to the nearest centroid   

   b. Compute new centroids as the mean of 
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assigned points   

   c. Check for convergence (no change in 

centroids)   

3. Return final cluster assignments”   

 

4. Artificial Neural Networks (ANN) 

Artificial Neural Networks are sophisticated deep learning models applied for decision-making processes that are complex 

in nature. In healthcare administration, ANN is utilized for financial prediction, enabling hospitals to forecast future 

spending, income, and budget requirements through the analysis of past financial information. 

ANN comprises of input, hidden, and output layers where neurons process information in terms of activation functions. The 

model is trained via backpropagation for reducing prediction error based on iterative weight adjustments. 

 

“Input: Training dataset (X, Y), learning rate α, 

number of epochs   

1. Initialize network weights randomly   

2. For each epoch:   

   a. Forward propagate input through network 

layers   

   b. Compute loss using a loss function   

   c. Backpropagate the error to update weights   

3. Repeat until convergence   

4. Use trained ANN for financial forecasting”   

 

 

Table 1: Sample Patient Admission Data for SVM Prediction 

Patie

nt ID 

Ag

e 

Symp

toms 

Severi

ty 

Prior 

Admis

sions 

Length 

of Stay 

(Days) 

Predicted 

Discharg

e (SVM) 

101 65 High 2 7 6 

102 45 Mediu

m 

1 5 5 

103 30 Low 0 3 3 

104 55 High 3 10 9 
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4. EXPERIMENTS 

Experimental Setup 

The experiments were performed to compare the performance of the AI-powered Decision Support System (DSS) for health 

administration. The system was built using Python along with machine learning libraries like Scikit-Learn, TensorFlow, and 

Keras. The dataset was gathered from various hospitals like patient data, hospital resource use statistics, fiscal reports, and 

administrative processes. “The experiments were conducted on a high-performance computing environment with an Intel 

Core i9 processor, 32GB of RAM, and an NVIDIA RTX 3090 GPU to facilitate effective model training and testing”. 

 

Figure 1: “Clinical Decision Support Using Healthcare Knowledge Graphs” 

Each of the algorithms—Random Forest (RF), Support Vector Machine (SVM), K-Means Clustering, and Artificial Neural 

Networks (ANN)—was tested and trained on appropriate subsets of the dataset. Model performance was measured in terms 

of major indicators like “accuracy, precision, recall, F1-score, and Mean Absolute Error (MAE)”, based on the purpose of 

the algorithm. 

Experimental Results and Analysis 

1. Random Forest (RF) for Hospital Resource Allocation 

Random Forest was trained against hospital bed occupation levels, inpatient admissions data, and consumption patterns of 

the resources. Its objective was forecasting resource needs into the future while ensuring optimal deployment. 

Performance Metrics for Random Forest: 

Metric Value 

Accuracy 89.5% 

Precision 87.8% 

Recall 90.2% 

F1-score 89.0% 

Mean Squared Error (MSE) 0.021 

The high accuracy of the Random Forest model proves that it is efficient in predicting resource needs. In comparison to the 
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conventional rule-based resource allocation with an accuracy of approximately 75%, predictions through AI significantly 

enhanced the quality of decision-making. 

Table 1: Comparison of Resource Allocation Accuracy 

Method Accuracy (%) 

Traditional Rule-Based 75.0 

Regression Analysis 82.5 

Random Forest (Proposed) 89.5 

2. Support Vector Machine (SVM) for Patient Admission and Discharge Prediction 

The SVM model was trained on patient demographics, admission medical conditions, history of past admissions, and hospital 

capacity to forecast patient discharge times and streamline bed occupancy. 

 

Figure 2: “XAI-Based Clinical Decision Support Systems” 

Performance Metrics for SVM: 

Metric Value 

Accuracy 85.2% 

Precision 82.3% 
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Recall 87.1% 

F1-score 84.6% 

Mean Absolute Error (MAE) 1.5 days 

 

SVM was found to outperform conventional logistic regression models that performed at only 78%. Precise patient discharge 

prediction capability helps hospital managers coordinate bed availability better. 

Table 2: Comparison of Discharge Prediction Accuracy 

Method Accuracy 

(%) 

Logistic Regression 78.0 

Decision Tree 80.5 

Support Vector Machine 

(Proposed) 

85.2 

 

3. K-Means Clustering for Patient Segmentation 

The K-Means Clustering algorithm was employed to cluster patients into various groups based on age, medical history, and 

severity of the disease. The clustering assisted in personalized treatment planning and resource allocation. 

 

Figure 3: “Clinical decision-making with AI-CDSS focuses on the design of AI-CDSS” 
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Performance Analysis of K-Means Clustering: 

Cluster 

Group 

Aver

age 

Age 

Avg. 

Hospital 

Stay (Days) 

% 

Chronic 

Patients 

Cluster 1 

(Low-Risk) 

30 3.5 12% 

Cluster 2 

(Moderate-

Risk) 

45 5.8 35% 

Cluster 3 

(High-Risk) 

65 10.2 75% 

The clustering outputs enabled healthcare professionals to invest more into patients with higher risks while maximizing the 

treatment for low-risk patients. In contrast to manual classification, AI-based clustering provided a more accurate and 

effective segmentation. 

Table 3: Comparison of Segmentation Accuracy 

Method Accuracy 

(%) 

Manual Classification 70.0 

K-Means Clustering 

(Proposed) 

88.2 

 

4. Artificial Neural Networks (ANN) for Financial Forecasting 

The ANN model was tested using historical financial information, such as hospital revenues, expenses, and government 

appropriations. The intention was to forecast financial performance and aid in budgeting. 

Performance Metrics for ANN Financial Forecasting: 

Metric Value 

Mean Absolute Error (MAE) 2.5% 

R-Squared (R²) 91.3% 

Prediction Accuracy 93.1% 

 

ANN performed better than the conventional time-series models, which recorded an R² of 78%. The AI-based financial 

forecasts enabled administrators to budget with greater confidence. 
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Figure 4: “AI-Based Decision Support Systems in Industry 4.0, A Review” 

Table 4: Comparison of Financial Forecasting Accuracy 

Method R-Squared 

(%) 

ARIMA Model 78.0 

LSTM Model 85.5 

Artificial Neural Networks 

(Proposed) 

91.3 

 

Comparison with Related Work 

Numerous attempts have been made to use AI-based decision support systems in the administration of healthcare. But, as 

opposed to previous work, this work has better predictive precision, efficacy, and generality in applications to various 

domains of administration. 

Table 5: Comparison with Existing Works 

Study Method 

Used 

Acc

urac

y 

(%) 

Focus 

Area 

Limitat

ions 

Glebova et al. 

(2023) 

Decision 

Tree 

80.1 Patient 

Admissio

n 

Managem

ent 

Limited 

Data 
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Gu et al. 

(2023) 

Logistic 

Regressio

n 

78.5 Resource 

Allocatio

n 

Low 

Scalabil

ity 

Khalil et al. 

(2022) 

Neural 

Networks 

85.7 Financial 

Predictio

n 

High 

Comput

ational 

Cost 

This Study Random 

Forest, 

SVM, 

ANN, K-

Means 

89.5 

– 

93.1 

Compre

hensive 

DSS 

Optimi

zed 

Efficie

ncy 

The suggested AI-based DSS surpasses existing studies in terms of predictive accuracy and usability, constituting a better 

solution for healthcare administration. 

Discussion and Key Insights 

● Improved Accuracy: The suggested AI models greatly enhanced decision-making speed in comparison with 

conventional statistical models. 

● Scalability and Automation: The AI-based DSS is scalable to be used on various administrative processes, 

minimizing the workload and error rates of human involvement. 

● Ethical and Practical Implications: AI models need to be regularly tuned to maintain fairness, prevent biases, and 

remain transparent. 

● Integration with Current Systems: The integration of AI-based DSS needs to be properly done with existing 

hospital management software. 

5. CONCLUSION 

The incorporation of artificial intelligence (AI) in healthcare administration has transformed the decision-making process, 

maximizing efficiency, patient safety, and resource use. This study has examined the evolution of AI-based decision support 

systems (DSS) in healthcare, with a focus on their capacity to optimize operational work-flows, increase diagnostic accuracy, 

and reduce administrative burdens. Through the use of sophisticated algorithms like machine learning, deep learning, and 

fuzzy logic-based models, AI has proved to be capable of assisting intricate medical decisions while minimizing errors and 

inefficiencies. The research has also pointed to the importance of explainability and ethical factors in AI implementation, 

calling for clear, equitable, and understandable models to foster trust among healthcare professionals and patients. In 

addition, this study has highlighted the significance of AI preparedness among medical professionals in response to the need 

for digital literacy and professional training to execute AI successfully. Although AI enormously improves administrative 

decision-making, AI model bias, data security risks, and compliance with regulations need to be dealt with to provide long-

term usage. Comparative analyses with existing frameworks have demonstrated AI’s superiority in decision-making speed 

and accuracy, although human oversight remains crucial for ethical and reliable healthcare delivery. Moving forward, future 

research should focus on integrating AI with emerging technologies such as blockchain and the Internet of Things (IoT) to 

create more robust and secure healthcare systems. By putting transparency first, ethics in the forefront, and human-centric 

design at center stage, AI can be used as a health-transforming device in healthcare management, promoting efficiency while 

maintaining patient care quality and equity. 
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