
1 
 

Course Title: Research Methodology in Computer Science  

Course Code: AI800  

Weighting: 30%  

Lecturer: Dr. Mohammed Anbar  

Hand-out Date: 23 Nov 2024  

Hand-in Date: 26 Oct 2024  

Hand-in Method: Online Submission via E-Learning. 

 

 

 Assignment Report:  

The Role of Artificial Intelligence in Disease Prediction and 
Healthcare Improvement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

 

Contents 
The Role of Artificial Intelligence in Disease Prediction and Healthcare Improvement ..................... 1 

Problem Statement: ................................................................................................................. 3 

Research Objectives: ................................................................................................................ 3 

Literature Review: ..................................................................................................................... 4 

Summary of Research Papers ................................................................................................... 5 

Paper 1: Predictive Models for Early Detection of Cardiovascular Disease Using AI Algorithms . 5 

Paper 2: AI in Cancer Diagnosis Through Imaging Analysis ...................................................... 5 

Paper 3: Enhancing Diabetes Management with AI-Powered Predictive Analytics ..................... 5 

Paper 4: AI in Predicting Infectious Disease Outbreaks ........................................................... 6 

Paper 5: Personalized Medicine Through AI in Pharmacology .................................................. 6 

Paper 6: Using AI to Enhance Radiology Through Automated Anomaly Detection ..................... 6 

Critical Analysis ....................................................................................................................... 6 

• Strengths ..................................................................................................................... 6 

• Shortcomings ............................................................................................................... 6 

Connections ............................................................................................................................ 6 

1. Early Disease Detection ................................................................................................ 6 

2. Chronic Disease Management ...................................................................................... 7 

3. Data-Driven Insights ..................................................................................................... 7 

4. Patient-Centric Care ..................................................................................................... 7 

5. Support for Healthcare Professionals ............................................................................ 7 

Conflicts Between Findings ....................................................................................................... 7 

1. Dependence on Data Quality ........................................................................................ 7 

2. Generalization vs. Specialization ................................................................................... 7 

3. Autonomy vs. Support ................................................................................................... 7 

4. Ethical and Privacy Concerns ........................................................................................ 7 

5. Cost and Accessibility .................................................................................................. 7 

Synthesis Matrix for Literature Review ....................................................................................... 7 

References ............................................................................................................................... 9 

 



3 
 

Problem Statement: 

Artificial Intelligence (AI) has revolutionized various domains, with significant potential to transform 
healthcare, particularly in disease prediction and management. However, one of the primary 
barriers to its adoption is the lack of transparency and trust in AI systems. The black-box nature of 
many AI models makes it challenging for stakeholders to understand the logic behind predictions or 
decisions, raising concerns about accountability, ethical use, and reliability. 

In healthcare, trust and transparency are critical, as these systems often augment or replace 
human decision-making in life-critical scenarios. For instance, a lack of explainability in AI's 
diagnostic processes can lead to skepticism among healthcare providers and patients, eroding 
confidence in its use. While explainable AI (XAI) frameworks have emerged as potential solutions, 
they are criticized for their imperfections, including limited generalizability, oversimplification of 
complex models, and difficulty in achieving widespread adoption. Addressing these limitations is 
vital to ensuring that AI systems in healthcare are trustworthy and effective. 

 

Research Objectives: 

1. Analyze the challenges of transparency and trust in AI-based healthcare systems: 

o Key Focus: Investigate how the opacity of AI models impacts stakeholder 
confidence, ethical decision-making, and patient outcomes. 

o Approach: Conduct a literature review and case studies to document the barriers 
posed by black-box models in healthcare. 

o Examples: Highlight real-world cases where lack of explainability led to poor 
adoption or adverse outcomes. 

2. Evaluate existing solutions, including explainable AI (XAI) frameworks: 

o Key Focus: Assess current XAI methodologies in enhancing interpretability, 
including their strengths and limitations. 

o Approach: Compare models such as SHAP (Shapley Additive Explanations), LIME 
(Local Interpretable Model-agnostic Explanations), and other explainability tools in 
healthcare use cases. 

o Examples: Document scenarios where XAI successfully improved trust and where it 
failed due to complexity or misalignment with user needs. 

3. Propose a comprehensive framework for enhancing trust in AI-driven healthcare: 

o Key Focus: Create a framework that integrates ethical principles (e.g., 
accountability, fairness) and practical requirements (e.g., ease of use, scalability). 

o Approach: Use insights from the literature and stakeholder interviews to design a 
framework tailored to healthcare systems. 
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o Examples: Define actionable components, such as steps for embedding 
explainability into diagnostic tools and decision-support systems. 

4. Validate the proposed framework in real-world healthcare scenarios: 

o Key Focus: Test the framework’s effectiveness and scalability across diverse 
applications, including disease prediction, diagnosis, and treatment planning. 

o Approach: Use pilot studies or simulations in domains like cardiology or oncology 
to validate the framework. 

o Examples: Compare the outcomes of implementing the framework with traditional 
methods to measure improvements in trust and adoption rates. 

5. Provide practical recommendations for integrating the framework into healthcare 
systems: 

o Key Focus: Ensure that the framework can be operationalized by healthcare 
organizations, policymakers, and developers. 

o Approach: Develop detailed guidelines and best practices for implementation. 

o Examples: Include use cases that demonstrate how the framework addresses 
ethical concerns, enhances trust, and improves system usability. 

 

Literature Review: 

1. Trust and Transparency: 

o Trust is fundamental for adopting AI systems, especially in healthcare, where 
decision-making transparency is critical. 

o Lack of explainability in AI systems erodes user confidence and hinders adoption, 
particularly in sensitive applications like disease prediction. 

2. Challenges and Limitations: 

o AI models face challenges such as biases in datasets, lack of interpretability, and 
ethical concerns related to privacy and accountability. 

o The complexity of managing autonomous and opaque AI systems creates barriers to 
their integration into healthcare workflows. 

3. Explainable AI (XAI): 

o XAI frameworks offer solutions to improve transparency by making AI decisions 
interpretable for end-users. 

o However, these frameworks often struggle with oversimplification and limited 
generalizability, which reduces their effectiveness in real-world scenarios. 
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4. Proposed Frameworks for Enhancing Trust: 

o Scholars have introduced principles like beneficence, justice, and explicability as 
foundations for trustworthy AI. 

o Frameworks such as Trustworthy AI (TAI) provide structured guidelines for aligning 
technical and ethical aspects of AI systems. 

5. Interdisciplinary Perspectives: 

o The development and governance of AI require collaboration across disciplines, 
including healthcare, computer science, ethics, and policy-making. 

o Addressing societal implications and ethical challenges necessitates input from 
diverse fields to create comprehensive solutions. 

6. Implications for Future Research: 

o There is a need for robust frameworks that balance technical innovation with ethical 
considerations. 

o Future studies should focus on validating AI models across diverse contexts to 
enhance their reliability and trustworthiness. 

 

Summary of Research Papers 

Paper 1: Predictive Models for Early Detection of Cardiovascular Disease 
Using AI Algorithms 
This study focuses on using machine learning models to predict cardiovascular disease risk in 
patients based on factors such as age, blood pressure, cholesterol levels, and lifestyle data. The 
study implements algorithms like logistic regression and neural networks, achieving a high 
accuracy in risk prediction. Key findings highlight the ability of AI to identify high-risk patients early, 
improving preventive care. 

 

Paper 2: AI in Cancer Diagnosis Through Imaging Analysis 
This paper explores how deep learning models analyze medical imaging (e.g., CT scans, MRIs) to 
detect cancer at early stages. By training on thousands of labeled images, the AI model can detect 
tumors with accuracy comparable to, or sometimes better than, radiologists. The findings suggest 
that AI can assist in the early diagnosis of cancer, leading to better treatment outcomes. 

Paper 3: Enhancing Diabetes Management with AI-Powered Predictive 
Analytics 
This research investigates the use of AI for predicting blood glucose levels in diabetic patients. The 
model analyzes past glucose readings and lifestyle patterns, offering recommendations to manage 
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glucose levels. Results show a significant reduction in unexpected glucose spikes, aiding patients 
in maintaining stable blood sugar. 

Paper 4: AI in Predicting Infectious Disease Outbreaks 
This study applies AI to predict the spread of infectious diseases like influenza or COVID-19 by 
analyzing large datasets from healthcare records and public health databases. The model uses 
real-time data to provide timely insights, which can inform public health responses. The study 
emphasizes that AI can contribute to effective outbreak management and minimize public health 
risks. 

Paper 5: Personalized Medicine Through AI in Pharmacology 
This paper discusses AI's role in analyzing patient genetics and response to medication to provide 
tailored treatment plans. AI models assess a patient’s likelihood of adverse reactions or medication 
efficacy, thus optimizing treatments. Findings show an improvement in patient outcomes, reducing 
trial-and-error in medication selection. 

Paper 6: Using AI to Enhance Radiology Through Automated Anomaly 
Detection 
This research examines AI’s application in detecting anomalies in radiological images that are 
difficult for the human eye to catch. The study finds that AI-enhanced radiology can support 
radiologists by flagging areas of concern, which can be reviewed for further analysis. It shows AI’s 
potential in reducing diagnostic errors and improving accuracy in disease detection. 

 

Critical Analysis 
Each study demonstrates strengths and limitations in using AI for healthcare: 

• Strengths: The studies collectively highlight AI's potential to improve early diagnosis 
accuracy, manage chronic diseases, and support personalized medicine. AI's ability to 
process and analyze large datasets can enhance insights into patient care and disease 
prevention. 

• Shortcomings: Several studies rely on simulated data or limited real-world testing. 
Additionally, most studies focus on specific diseases or conditions, making it challenging to 
generalize findings across healthcare settings. Ethical concerns around data privacy and 
potential biases in AI predictions were also noted. 

 

Connections 
1. Early Disease Detection: Many studies focus on AI’s role in early disease detection, 

particularly through imaging and predictive models. 
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2. Chronic Disease Management: Multiple papers emphasize AI's effectiveness in 
managing chronic diseases, such as diabetes and cardiovascular issues, through predictive 
analytics. 

3. Data-Driven Insights: A recurring theme is the reliance on large datasets for training AI 
models, which enhance predictive accuracy. 

4. Patient-Centric Care: Studies underline the shift towards personalized medicine, 
where AI tailors treatment plans and healthcare decisions based on individual patient data. 

5. Support for Healthcare Professionals: Papers frequently discuss AI as a support 
tool that enhances decision-making and reduces diagnostic errors for healthcare providers. 

 

Conflicts Between Findings 
1. Dependence on Data Quality: Some studies highlight high accuracy in predictions 

due to comprehensive datasets, while others note limitations due to data variability and 
quality issues. 

2. Generalization vs. Specialization: There is a conflict between AI systems tailored 
for specific diseases (e.g., cancer detection) and those designed for broader applications 
across healthcare settings. 

3. Autonomy vs. Support: While some studies suggest AI can operate independently in 
certain diagnostics, others emphasize its role as a supportive tool, requiring physician 
oversight. 

4. Ethical and Privacy Concerns: Disagreement exists regarding the handling of 
sensitive health data, with some studies addressing strict compliance measures and others 
overlooking privacy concerns. 

5. Cost and Accessibility: Some papers argue AI can reduce costs in the long run by 
improving efficiency, whereas others point out high initial costs and resource requirements. 

 

 

Synthesis Matrix for Literature Review 

Study Title Authors Year 
Research 
Design 

Key Findings 
Methodolog
y 

Limitations 

Predictive 
Models for 

Smith, J., & 
Brown, A. 

202
1 

Experimental High accuracy 
in predicting 

Logistic 
Regression, 

Limited real-
world 
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Study Title Authors Year 
Research 
Design 

Key Findings 
Methodolog
y 

Limitations 

Early 
Detection of 
Cardiovascula
r Disease 

cardiovascula
r risk in 
patients 

Neural 
Network 

application; 
based on 
simulations 

AI in Medical 
Diagnostics 
and Imaging 

Valavanidis
, A. 

202
3 

Literature 
Review 

Highlights AI’s 
transformativ
e potential in 
diagnostics, 
especially in 
oncology and 
neurology 

Deep Neural 
Networks, 
Image 
Analysis 

No clinical trial 
data included 

Artificial 
Intelligence in 
Disease 
Diagnostics: A 
Critical 
Review 

Mirbabaie, 
M., 
Stieglitz, 
S., & Frick, 
N. R. J. 

202
1 

Critical 
Review 

Provides 
framework for 
AI in disease 
diagnostics, 
identifying 
key 
algorithms 
and future 
research 
directions 

Various AI 
Algorithms 

Lacks 
implementatio
n insights for 
real-world 
application 

Personalized 
Medicine 
through AI in 
Pharmacology 

Ahmed, M., 
& Lee, J. 

202
2 

Observationa
l 

Personalized 
treatment 
based on 
patient 
genetics 

Genetic 
Analysis, 
Machine 
Learning 

Limited genetic 
data 
availability 

AI in Cancer 
Diagnosis 
Through 
Imaging 

Chen, L., & 
Zhao, Y. 

202
1 

Experimental 

Detects 
tumors with 
high accuracy, 
supporting 
early 
diagnosis 

Deep 
Learning 
Imaging 

Limited to 
specific cancer 
types 

Research on 
Disease 
Prediction 
Model 
Construction 

Lin, Y., Li, 
M., Zhu, Z., 
Feng, Y., 

202
3 

Experimental 

Combines 
traditional 
and mean 
variation 
features to 

Deep 
Learning, 
Dynamic 

Limited 
dataset; 
requires 
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Study Title Authors Year 
Research 
Design 

Key Findings 
Methodolog
y 

Limitations 

Based on 
Computer AI 
Deep Learning 
Technology 

Xiao, L., & 
Chen, Z. 

enhance 
predictive 
accuracy in 
disease 
prediction 
models 

Truncated 
Loss Model 

further clinical 
validation 
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