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The Opioid Crisis 1s Widespread What role can Al play in SUD Research? Al requires Specialization

e 80,000 people died of Opioid Overdose in 2023

RAG-BASED LLM / Most Accurate
e Complex clinical, behavioral, socioeconomic drivers (FINE-TUNED) S b » & / : Sl
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e Al adoption expanding across healthcare domains h \ o o o

e Opportunity to enhance SUD research with Al
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e Need scalable, data-driven analytical approaches | —O\ . 8 | = Jillll | | * RAG framework — structured knowledge graphs
L | T e e Knowledge graphs improved thematic accuracy
If AI usage in Medical Industry iS Widespread___ Papers & Entities, Relations, Retrieve - Reason Themes, Patterns,

Why not in SUD Research too? Metadata Concepts + Plan Answers (RQ1-RQ4) | e Minimal hallucinations in RAG-based analysis
e Standard LLMs showed frequent hallucinations

What iS the Potential Qf A|7 @ Low Eallicication % E:er‘;;'::ﬁg @'Highmumy e Prompt tuning reduced hallucination frequency

e Fine-tuned models outperformed general models

e Domain-specific training greatly improved relevance

RQ1: RQ?2: . . .
) \ 9 STANDARD LLM (T Moderate e Students achieved ~80% acceptable analysis quality
| (GENERAL PURPOSE) i e Some student outputs lacked methodological clarity
|
INPUT LLM PROCESSING OUTPUT VALIDATION | e Humans showed creativity but higher inconsistency
| e Al showed consistency with proper architecture
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RQ4: ; = |3 y ad e e Hybrid Al-human insights offer strongest outcomes
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Papers & Read - Generate Summaries, Manual Check Architecture determines Accuracy_
Prompts - Reason Themes, Answers & Review - - -
Al delivers when designed right.
Current Al usage Future Al potential
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The Al Analytical Framework The Promise of Al in SUD...

HUMAN STUDENT
e PRISMA-guided systematic literature review flowchart ANALYSIS @@ Inconsistent e Al enhances SUD research analytical capabilities
e (Google Scholar scraping pipeline diagram K PR s LR e Fine-tuned models outperform general-purpose LLMs
e Structured qualitative evaluation framework checklist s ' e RAG pipelines improve reliability, interpretability
e CSV dataset compilation and filtering funnel === o 9 X g e Human-Al collaboration yields optimal results
e Three-framework comparative analysis pipeline , VR Y S 7 ] , e Scalable Al systems support public health decisions
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