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● Challenge: Progress in mental health LLMs is limited by the scarcity of real-world, 
domain-specific conversational data due to privacy concerns.

● We introduce MentalChat16K, a novel dataset that combines anonymized real 
transcripts from behavioral health sessions with diverse synthetic 
conversations, covering a broad range of topics in the mental health domain.

● We design 7 evaluation metrics and curate a evaluation dataset to 
systematically evaluate the response quality of mental health-focused LLMs.

● We provide a practical framework encompassing data collection, efficient LLM 
fine-tuning (using QLoRA), and LLM judges evaluation.

Evaluation

Results

● Generation Framework: Generated 9,775 QA pairs using GPT-3.5 Turbo with a 
customized Airoboros framework, including manual review to ensure authentic 
counseling style.

● Topic Coverage: Covered 33 mental health topics (e.g., anxiety, depression) 
with distributions aligned to real-world counseling data from CounselChat.

● Baseline Models: ChatPsychiatrist, Samantha-v1.11 & v1.2
● Base Models for Finetuning: LLaMA2-7b, Mistral-7b-v0.1, Mixtral-8x7b-v0.1, 

Mistral-7b-Instruct-v0.2, Mixtral-8x7b-Instruct-v0.1, Vicuna-7b-v1.5, Zephyr-7b-alpha.
● We fine-tuned base models using QLoRA on three configurations of the 

MentalChat16K dataset: synthetic-only, interview-only, and a hybrid of both.

● MentalChat16K: Introduced a new benchmark combining synthetic and 
anonymized real-life counseling data to support domain-specific LLM training.

● Improved LLM Performance: Fine-tuning on MentalChat16K significantly 
enhances LLMs’ ability to provide empathetic, nuanced, and effective mental 
health support.

Conclusion

Github: https://github.com/PennShenLab/MentalChat16K 
Huggingface Datacard: https://huggingface.co/datasets/ShenLab/MentalChat16K
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i. Real-World Interview Data
● Data Source: Collected 378 interview 

transcripts from a clinical trial involving 
behavioral health coaches and caregivers in 
palliative or hospice care; transcriptions were 
done by human experts from audio recordings.

● Processing: Used Mistral-7B-Instruct-v0.2, a 
local lightweight LLM, to paraphrase and 
summarize each transcript page into a single 
QA pair; filtered for quality and removed entries 
under 40 words.

● Privacy & Filtering: Manually inspected all outputs to remove sensitive 
information (e.g., names, addresses), resulting in 6,338 anonymized QA pairs for 
public release with proper consent.

ii. Synthetic Data

Finetuning and Inference

i. Mental Health LLM Evaluation Metrics
● Traditional LLM metrics (e.g., perplexity) lack the nuance to assess empathy, 

emotional sensitivity, and ethics in mental health counseling.
● We devised seven new domain-specific metrics to better evaluate mental 

health LLMs, offering more targeted and ethically aligned assessments.

ii. Evaluation Dataset
● The 200-question evaluation dataset consists of real-world mental health 

inquiries sourced from Reddit and the Mental Health Forum
● All models are tasked to generate response to the 200 inquires.

iii. Evaluation Framework
● Both LLM and human evaluators were used to ensure comprehensive, 

unbiased assessment of mental health counseling responses.
● LLM Judges (Fastchat): GPT-4 Turbo and Gemini-Pro-1.0 were used to 

rate responses from 1 to 10 across the seven devised metrics.
○ Two-sample t-test to compare base and finetuned model scores.

● Human Evaluators: Four students with interdisciplinary expertise ranked 
model responses (1 = best, 7 = worst) for 50 randomly selected questions.
○ 1 base model, 3 finetuned models, 3 baseline models
○ Inter-rater agreement: Cohen’s Kappa score = 0.441

● Human and LLM Evaluation 
Correlation: Pearson’s 
correlation coefficients across 
7 metric scores (Normal 
Range: r = 0.10–0.40)

API Cost

● Overall Performance: Models fine-tuned on MentalChat16K (synthetic, interview, or both) 
consistently outperformed base models across all evaluation methods (GPT-4 Turbo, Gemini Pro, 
and human experts), validating the dataset’s effectiveness.

● GPT-4 Turbo Evaluation: Showed a strong preference for models fine-tuned on synthetic data, 
with synthetic variants winning in most metrics across all base models, likely due to alignment 
with GPT-3.5 Turbo–generated data.

● Gemini Pro Evaluation: Favored interview data for metrics requiring realism and contextual 
sensitivity, though synthetic and combined data also showed strong results in some areas.

● Human Evaluation: Human judges ranked fine-tuned models significantly higher than base and 
baseline models, with strong preference for synthetic fine-tuning, though interview and combined 
variants also performed well in some cases.
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