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❖   Developing Systems for Trustworthy Medical Question Answering (T-MQA)

➢ Motivation

➢ Research Questions
■ RQ1: Approach
■ RQ2: System
■ RQ3: Users

➢ Timeline
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❖ T-MQA: Motivation

3

Question & answering is challenging in the scientific domain, in particular 
covering biomedical and health-related claims, which can often be uncertain 
and change with time

Medical claims are knowledge intensive, and require careful reasoning of 
information from many sources

Question & answering; allows an intuitive interaction with the medical 
knowledge by utilizing generative AIs, saves time for the user and 
can easy the understanding of complex explanations
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❖ T-MQA: Research Questions

RQ1: What is the best performing approach for medical question answering and do these 
approaches generalize well over diverse (or unseen) datasets?

RQ2: How can we accurately generate answers to medical questions using retrieved 
medical evidence (or knowledge) using LLMs and the RAG method (Retrieval-augmented 
generation)?

RQ3: Can we generate medically accurate explanations in a Q&A format for users to 
understand medical information easier?  
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❖ T-MQA: Research Question 1 - Approach 

RQ1: What is the best performing approach for medical question answering and do these 
approaches generalize well over diverse (or unseen) datasets?

❖ Among 15 medical datasets dating 2017 and after: 
❖ categorization based on MQA-Survey of [Jin et al.]
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Clinical Examination Scientific Consumer

Question Does patient have 
abnormal BMI?

Antibiotics can be used 
to treat _?_. 
(e.g. MCQ: A/B/C)

Helicases are motor 
proteins that unwind 
_?_.

Can asthma be cured?

Answer BMI: 31.2, Yes C. Bacterial infections nucleic acid Asthma is chronic. It 
can be treated, but not 
cured.

Dataset emrQA, CliCR HEAD-QA SciFact, BioASQ HealthVer, PubHealth



❖ T-MQA: Research Question 1 - Approach 

RQ1: What is the best performing approach for medical question answering and do these 
approaches generalize well over diverse (or unseen) datasets?

→ BioASQ based Question Categories
→ Answer length 
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Yes/No List Factoid Summary

Does patient have 
abnormal BMI?

Antibiotics can be used to 
treat _?_. (e.g. MCQ)

Helicases are motor 
proteins that unwind _?_.

Can asthma be cured?

BMI: 31.2, Yes C. Bacterial infections nucleic acid Asthma is chronic. It can 
be treated, but not cured.

Chance of 
hallucination 
increases

Average length 
for most datasets

challenging for different 
categories to unify e.g. 
consumer/research
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❖ T-MQA: Research Question 1 - Approach 
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Claims can be 
converted to 
questions 
using the labels

Q+A ≡ C+L
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❖ T-MQA: Research Question 1 - Approach 
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Claims will be 
converted to 
questions 
using the labels

Q+A ≡ C+L

Outline: Motivation  –  RQs 1:Approach - 2:System - 3:Users  –  Timeline



❖ T-MQA: Research Question 1 - Approach 

RQ1: What is the best performing approach for medical question answering and do these 
approaches generalize well over diverse (or unseen) datasets?

Example Q: What disease is tinea?

 
-> NLI for automatic eval
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Golden Answer
(BioASQ 11b)

ChatGPT
(Gpt-4-turbo-preview)

HuggingChat 
(c4ai-command-r-plus)+ 
Web(SerpAPI:Google)

Perplexity.ai
(Llama 3)

GPT3.5+HyDE
+RAG(sofar only wiki)

Tinea is a superficial 
fungal infections of 
the skin.

Tinea is a fungal infection of 
the skin, also known as 
ringworm. It can affect 
various body parts and 
manifests as a red, itchy, 
circular rash with clearer 
skin in the middle.

Tinea is a fungal infection 
of the skin. It is also 
known as ringworm

Tinea is a contagious 
fungal skin infection 
that can affect various 
parts of the body, 
including the feet, 
groin, scalp, and nails.

It is also known as 
ringworm, …

Tinea is a type of fungal 
infection. It can affect 
various parts of the 
body, including the skin, 
hair, and nails. Tinea is 
also known as 
ringworm due to the 
characteristic ring-like 
shape of the rash that 
appears on the affected 
area.

explain the 
gpt 3.5 has less hall.
ICL-> few shot e.g. for short 
answer (no cut the summary)
RAG ->open - domain
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❖ T-MQA: Research Question 2 - System

RQ2: How can we accurately generate answers to medical questions using retrieved medical 
evidence (or knowledge) using LLMs and the RAG method (Retrieval-augmented generation)?
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❖ Q&A User Interface

❖ Human Evaluation

❖ Web Based Information 
Source Selection

❖ RAG Pipeline (model)

❖ Existing QA Datasets

❖ Automatic Evaluation

➔
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❖ T-MQA: Research Question 2 - System
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❖ T-MQA: Research Question 2 - System
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❖ T-MQA: Research Question 2 - System
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❖ T-MQA: Research Question 2 - System

RQ2: How can we accurately generate answers to medical questions using retrieved medical 
evidence (or knowledge) using LLMs and the RAG method (Retrieval-augmented generation)?

❖ Automatic Evaluation with existing Datasets
➢ MRR
➢ F1
➢ …
➢ NLI (Entailment)

❖ Human Evaluation 
➢ Questionaire/Interview
➢ Manual 
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❖ T-MQA: Research Question 3 - Users

15© sebisRagip Volkan Tatlikazan, Developing Systems for Reliable Medical Question Answering Outline: Motivation  –  RQs 1:Approach - 2:System - 3:Users  –  Timeline



❖ T-MQA: Research Question 3 - Users
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❖ T-MQA: Research Question 3 - Users
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RAG Answer

*UI from SEBA
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Tinea is a type of fungal 
infection. It can affect various 
parts of the body, including the 
skin, hair, and nails. Tinea is also 
known as ringworm due to the 
characteristic ring-like shape of 
the rash that appears on the 
affected area.

Wikipedia Document

     GPT4   Mixtral 8x22b  Llama 3

What disease is tinea?

Embedding Model

Web Source
     
PubMed

     
GoogleScholar Wikipedia

Tinea versicolor (also pityriasis versicolor) is a condition characterized by a skin 
eruption on the trunk and proximal extremities. The majority of tinea 
versicolor is caused by the fungus Malassezia globosa, although Malassezia 
furfur is responsible for a small number of cases. These yeasts are normally 
found on the human skin and become troublesome only under certain 
conditions, such as a warm and humid environment, although the exact 
conditions that cause initiation of the disease process are poorly 
understood.The condition pityriasis versicolor was first identified in 1846.  
Versicolor comes from the Latin versāre 'to turn' + color. It is commonly 
referred to as Peter Elam's disease in many parts of South Asia.



❖ T-MQA: Research Question 3 - Users

RQ3: Can we generate medically accurate explanations in a Q&A format for users to 
understand medical information easier?  

➔ Questionnaire: Blind human evaluation of differences of the following to examine impact on 
trustworthiness:
◆ dataset/web sources
◆ embedding models 
◆ generated answers to golden answer
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Technology acceptance model (optional):Human annotation interface
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❖ T-MQA: Research Question 3 - Users

RQ3: Can we generate medically accurate explanations in a Q&A format for users to 
understand medical information easier?  

➔ Questionnaire: Blind human evaluation of differences of the following to examine impact on 
trustworthiness:
◆ dataset/web sources
◆ embedding models 
◆ generated answers to golden answer
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Technology acceptance model (optional):Human annotation interface from LIMA: 
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❖ T-MQA: Research Question 3 - Users

RQ3: Can we generate medically accurate explanations in a Q&A format for users to 
understand medical information easier?  

❖ Technical Human Evaluation
➢ G-EVAL (Spearman (ρ) and Kendall-Tau (τ))

■ Naturalness
■ Coherence
■ Engagingness
■ Groundedness
■ AVG

❖ Preferential Human Evaluation
➢ Age, Nationality, Occupation,...
➢ OPTION: Web source 

■ PubMed, Scholar, Wikipedia
➢ OPTION: AI model provider

■ Meta, OpenAI, 
➢ Control Group for OPTIONs? (e.g. best model with all sources)
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❖ T-MQA: Research Question 3 - Users

RQ3: Can we generate medically accurate explanations in a Q&A format for users to 
understand medical information easier?  

➔ Possible UI extensions (nice to have)

Medical Report Upload

German - English Translation

Text-to-Speech ←→ Speech-to-Text

21© sebisRagip Volkan Tatlikazan, Developing Systems for Reliable Medical Question Answering Outline: Motivation  –  RQs 1:Approach - 2:System - 3:Users  –  Timeline



Timeline
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Concept Example

Experiments and Evaluation

Analysis

Implementation

Official Start

Writing

Proof of Concept

Present date
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