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80,000 people died of Opioid Overdose in 2023
Complex clinical, behavioral, socioeconomic drivers
Large volumes of underutilized research data
AI adoption expanding across healthcare domains
Opportunity to enhance SUD research with AI
Need scalable, data-driven analytical approaches

Data & Patterns

If AI usage in Medical Industry is widespread... 
Why not in SUD Research too?

Key Factors

Current AI usage Future AI potential

RQ1: RQ2:

RQ3: RQ4:

PRISMA-guided systematic literature review flowchart
Google Scholar scraping pipeline diagram
Structured qualitative evaluation framework checklist
CSV dataset compilation and filtering funnel
Three-framework comparative analysis pipeline

RAG framework → structured knowledge graphs
Knowledge graphs improved thematic accuracy
Minimal hallucinations in RAG-based analysis
Standard LLMs showed frequent hallucinations
Prompt tuning reduced hallucination frequency
Fine-tuned models outperformed general models
Domain-specific training greatly improved relevance
Students achieved ~80% acceptable analysis quality
Some student outputs lacked methodological clarity
Humans showed creativity but higher inconsistency
AI showed consistency with proper architecture
Hybrid AI-human insights offer strongest outcomes

AI enhances SUD research analytical capabilities
Fine-tuned models outperform general-purpose LLMs
RAG pipelines improve reliability, interpretability
Human-AI collaboration yields optimal results
Scalable AI systems support public health decisions

...is Structured, Reliable Insight, and
Accuracy through Architecture

Architecture determines Accuracy.
AI delivers when designed right.
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