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Background, 
Motivation, and 
Related Work
Section 1
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Why Benchmark LLMs for Arabic 
Medical Applications?

- LLMs have high potential for applications in healthcare, but benchmarking is essential for 
safe deployment.

- Most benchmarks are English-centric, leaving 380M+ Arabic speakers underserved.
- MedAraBench  serves as the first large-scale Arabic benchmark for medical LLM 

evaluation, featuring 24,883 MCQs across 19 medical specialties and 5 difficulty levels, 
addressing real-world clinical relevance using real world data and through bias injection.
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Data Collection 
and Cleaning
Section 2
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Data Processing Pipeline
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MCQ Coverage
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MedAraBench 
Quality Evaluation
Section 3



8

Expert Quality Evaluation
Two board-certified clinicians (Anesthesiology and IM) with over 20 years of experience.

Binary scale assessment of data quality based on:

1. Medical Accuracy
2. Clinical Relevance
3. Question Difficulty
4. Question Quality

Sample Size = 378 (based on Cochran’s formula)
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LLM-as-a-Judge Evaluation

Evaluation results of LLM-as-a-judge applied to the test set

MedAraBench
Test Set

Pearson Correlation 
with Expert 
Evaluations

Best Performing Model

MedAraBench
Train Set 

Evaluation
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Pearson correlation coefficients between model and expert ratings.

GPT-o3 LLM-as-a-judge scores on training and test sets (mean [std]) with t-test p-values.
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Benchmarking 
SOTA LLMS
Section 4
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Models and Prompt
● Proprietary

○ General-purpose
■ GPT-5, GPT-4.1, GPT-o3
■ Claude Sonnet-4
■ Qwen-Plus
■ Gemini-2.0-Flash

● Open-Source
○ General-purpose

■ LLaMa-3.3-70B, LLaMa-3.1-8B
■ DeepSeek V3

○ Medical-focused
■ Apollo Med
■ MedGemma
■ Med42
■ BiMedix-B-

○ Arabic-centric
■ Cohere Command R7B Arabic
■ Fanar-8.7B
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Benchmark accuracies, model sizes, and training dataset 
size for all evaluated LLMs.
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Few-Shot and 
QLoRA Fine-tuning
Section 5
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Few-shot: experiments on LLaMa-3.1-8B-instruct to assess in-context learning capabilities 
using 3 high-quality sample questions (sample questions were rated highly across all 
evaluation metrics by expert evaluators)

QLoRA: parameter efficient fine-tuning on LLaMa-3.1-8B-instruct loaded in 4-bit precision 
and trained on the MedAraBench training set.

Few-Shot and QLoRA

Few-shot and QLoRA fine-tuning performance compared to baseline zero-shot accuracy for 
Llama-3.1-8B-instruct
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Discussion
Section 6
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Key Takeaways
MedAraBench as a new standard

● MedAraBench presents as a more rigorous and representative dataset for Arabic medical 
reasoning compared to existing baselines, with extensive expert evaluations to ensure data 
quality.

Arabic Medical Gap

● Proprietary models still outperform medical-focused open-source models, suggesting that 
current medical LLMs lack sufficient Arabic medical pre-training.

Model Development Utility

● QLoRA results show that the MedAraBench training set successfully improves performance 
in smaller models (e.g., Llama-3.1-8B), proving its value for both evaluation and fine-tuning.
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Read our paper here! Access our GitHub here!

Thank You!


