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Table 1. Adapted Quality Assessment Rubric for Responses Evaluation.

Introduction

e There are growing concerns about the quality of health information
provided by generative artificial intelligence (Gen-Al) tools.

Relevance (0-2 points) E.g. Does the Gen-Al's response address the question adequately?

E.g. Does the Gen-Al support shared decision-making regarding
treatment choices? Does the response describe imapct of treatments
to daily activities?

Comprehensiveness

e Objectives: To compare the quality of responses from 3 Gen-Al chatbots
(0-5 points)

on questions related to psychological support for patients with cancer.

Methods

e Six questions were presented to ChatGPT-4.0, DeepSeek-V3, and
Gemini-Pro2.0, covering various aspects of psycho-oncology.

e To assess the quality of the Al-generated responses, the corresponding
information from guidelines and well-established sources was
consolidated manually as the “reference response”.

Eg. Among all the valid points provided by the Gen-Al, how accurate
is the response?

Accuracy (0-2 points)

Reliabilitv (0-2 points Eg. Does the response contain a disclaimer that Gen-Al does not
iability (0-2 points) replace healthcare professionals’ advice? Is the response biased?
Eg. Is the Gen-Al's response easily understood by a layperson, as

assessed by reviewers and based on the Simple Measure of
Gobbledygook test?

Understandability
(0-2 points)

Indication
“How to screen for distress in cancer patients?” Remark: The raw scores were summed, weighted and presented as percentages (0 to 100%). A higher

score is indicative of better performance.

: Indication

Results

“How to support someone diagnosed with

~ late-stage cancer?”
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e Overall, Gemini-Pro2.0 performed the best, followed by ChatGPT-4.0 & DeepSeek-V3.

o All chatbots performed well in questions related to Special Precaution (65.4-73.1%)
and Treatment-related questions (58.7-69.2%).

e However, all 3 chatbots performed poorly and had the highest variation in their
responses to Ethical Scenario question (Mean 48.4%, SD 21.4%). Gemini-Pro2.0
(73.1%) scored significantly better than DeepSeek-V3 (34.6%) & ChatGPT-4.0 (37.5%).

Eight reviewers (oncologists, nurses, pharmacists, and a
cancer survivor) evaluated the responses using an
adapted quality assessment rubric (Table 1),
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Performance of Chatbots in Each Domain

® ChatGPT-4.0 Deepseek-V3 Gemini-Pro2.0
Relevance 67.7 87.5
Comprehensiveness 64.7 79.1
Accuracy 73.9 86.4
Reliability 48.9 55.2
Understandability 16.6 16.6
Score (%)

Caption:
 The higher the percentage score, the better the performance.
e Gemini-Pro2.0 performed the best in almost all domains, except in Understandability.

Discussion

e All chatbots scored poorly on Understandability by the Simple Measure of
Gobbledygook, due to their lengthy responses. However, most reviewers rated the
content as “clear” and “free from jargons”.

e Poor Performance in Ethical Scenario questions
o ChatGPT-4.0 and DeepSeek-V3 provided only empathetic wordings without much
practical solutions;
o Only Gemini-Pro2.0 detected potential self-harm and provided solutions based on
risk assessment algorithm.

e Only Gemini-Pro2.0 provided responses based on geographical prompts for the
Ethical Scenario question & offered referrals to local support, i.c.
o counselling hotlines with valid phone numbers;
o publicly available websites of cancer communities/support groups in Hong Kong.

Conclusion

e Overall, Gen-Al may provide accurate & relevant cancer supportive care information,
with Gemini-Pro2.0 as the best-performing Gen-Al tool.

e Future studies in Gen-Al & Explainable Al (XAl):
o Validating Al prompt manipulation to facilitate patient decision-making;
o Evaluating chatbots’ sensitivity & emotional tonality to handle ethical scenarios.

"The %rading rubrics is adapted from (1) Yaf K et al. Design and Quality Considerations for Deve/oping Mobile Apps for Medical Management, IGI Global Scientific
Publishing; Tst edition (July 3], 2020), (2) Goh ASY et al. Evaluation of COVID-1? Information Provided by Digital Voice Assistants. Infemational Journal of Digital Heallth
202113, and (3) Chua VKL et al. Quality Evaluation of Digital Vioice Assistants for the Management of Mental Health Condlitions. AIMS Medical Science 2022,2:512-530.



