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Abstract

Background: Patients with newly diagnosed gynecologic (GYN) cancers often seek information online, but the quality of
available resources may be inconsistent. While ChatGPT may offer an alternative to traditional internet search engines, its
performance remains largely understudied in GYN oncology.

Objective: To compare the completeness, accuracy, and reference quality of patient education responses generated by ChatGPT
versus Google in clinical scenarios involving a new diagnosis of GYN cancer.

Methods: Clinical scenarios representing early- and advanced-stage endometrial, ovarian, and cervical cancers were developed
by GYN oncologists using publicly available patient education materials. Each included four standardized questions on etiology,
prognosis, treatment, and treatment efficacy. ChatGPT-4 and Google were queried for each question, with new sessions for
ChatGPT and private browsing for Google to minimize bias. Responses were independently rated by four blinded GYN
oncology experts. Accuracy was scored on a 6-point Likert scale; completeness and reference quality were scored on 3-point
scales. Reference quality was categorized as low (commercial), medium (institutional/government), or high (peer-reviewed).
Reviewer comments were also collected. Descriptive statistics and Wilcoxon signed-rank tests were used for analysis.

Results: Across six clinical scenarios and 21 standardized questions (n=84 total responses), ChatGPT outperformed Google on
all evaluated domains. The median accuracy score was 6 (IQR 5-6) for ChatGPT and 5 (IQR 4-6) for Google (P=.04). The
median completeness score was 3 (IQR 3-3) for ChatGPT and 2 (IQR 1-3) for Google (P=.009). Reference quality was also
higher for ChatGPT with a median score of 3 (IQR 3-3) compared to 2 (IQR 2-2) for Google (P=.009). Reviewer comments
noted that ChatGPT provided more accurate, comprehensive, and personalized responses, while Google returned less detailed
content from general consumer health websites rather than peer-reviewed sources.

Conclusions: ChatGPT may serve as a reliable and high-quality resource for patient education in GYN oncology. Compared to
Google, it delivered more accurate, complete, and better-referenced content. Further research is needed to assess the readability
and accessibility of ChatGPT-generated content across diverse patient populations.
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Abstract:

Background:  Patients  with  newly  diagnosed gynecologic  (GYN) cancers  often  seek  information
online, but the quality of available resources may be inconsistent.  While ChatGPT may offer an
alternative to traditional internet search engines,  its performance remains largely understudied in
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GYN oncology.

Objective:  To  compare  the  completeness,  accuracy,  and  reference  quality  of  patient  education
responses generated by ChatGPT versus Google in clinical scenarios involving a new diagnosis of a
GYN cancer.

Methods:  Clinical  scenarios  representing  early-  and  advanced-stage  endometrial,  ovarian,  and
cervical  cancers  were developed by GYN oncologists  using publicly  available  patient  education
materials. Each included four standardized questions on etiology, prognosis, treatment, and treatment
efficacy. ChatGPT-4 and Google were queried for each question, with new sessions for ChatGPT and
private browsing for Google to minimize bias. Responses were independently rated by four blinded
GYN oncology experts. Accuracy was scored on a 6-point Likert scale; completeness and reference
quality  were  scored  on  3-point  scales.  Reference  quality  was  categorized  as  low (commercial),
medium  (institutional/government),  or  high  (peer-reviewed).  Reviewer  comments  were  also
collected. Descriptive statistics and Wilcoxon signed-rank tests were used for analysis.

Results: Across six clinical scenarios and 21 standardized questions (n=84 total responses), ChatGPT
outperformed Google on all evaluated domains. The median accuracy score was 6 (IQR 5-6) for
ChatGPT and 5 (IQR 4-6) for Google (P=.04). The median completeness score was 3 (IQR 3-3) for
ChatGPT and 2 (IQR 1-3) for Google (P=.009). Reference quality was also higher for ChatGPT with
a median score of 3 (IQR 3-3) compared to 2 (IQR 2-2) for Google (P=.009). Reviewer comments
noted  that  ChatGPT provided  more  accurate,  comprehensive,  and  personalized  responses,  while
Google  returned  less  detailed  content  from general  consumer  health  websites  rather  than  peer-
reviewed sources.

Conclusions: ChatGPT may serve as a reliable and high-quality resource for patient education in
GYN oncology. Compared to Google, it delivered more accurate, complete, and better-referenced
content. Further research is needed to assess the readability and accessibility of ChatGPT-generated
content across diverse patient populations.

Keywords: Artificial intelligence, gynecologic cancer, patient education

Introduction:

Approximately 100,000 individuals  are  diagnosed with a  gynecologic (GYN) malignancy
each  year  in  the  United  States  [1].  Following  a  new cancer  diagnosis,  patients  frequently  seek
supplemental  educational  materials  to  better  understand  their  condition  and  treatment  options.
Traditional resources, such as those from professional societies and academic institutions, are often
comprehensive but presented in generalized formats, requiring patients to interpret the content in the
context  of  their  own  diagnosis  and  clinical  stage  [2].  This  underscores  the  need  for  more
personalized, accessible approaches to patient education in GYN oncology.

Artificial intelligence (AI), particularly large language models (LLMs) such as ChatGPT, has

https://preprints.jmir.org/preprint/76471 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Smick et al

gained significant attention in medicine due to its ability to generate rapid, detailed responses based
on vast amounts of textual data [3,4]. Previous research has explored the utility of LLMs for clinical
tasks such as staging lung cancer, summarizing histopathology reports, and supporting diagnostic
decision-making [5,6]. While early findings are promising, concerns remain regarding the accuracy,
reliability, and lack of citation transparency in AI-generated content, reinforcing the need for expert
oversight.

As ChatGPT becomes increasingly accessible to the public, patients are likely to turn to it,
alongside traditional internet search engines, for information about their diagnosis [2]. Prior studies
in oncology have evaluated the quality and readability of ChatGPT’s responses to patient questions,
highlighting  variability  in  content  accuracy  and  source  quality  [7,8].  Other  investigations  have
emphasized the potential of AI to improve health literacy by simplifying medical content, yet its role
in reliably supporting patient education remains unknown [9]. Within GYN oncology specifically,
research on AI-based educational tools is limited. Early studies have examined ChatGPT's ability to
provide guideline-concordant recommendations for ovarian cancer diagnosis and management, but
no prior  work  has  systematically  evaluated  its  performance in  delivering  educational  content  to
newly diagnosed patients across multiple GYN cancers [10,11].

This study aimed to assess ChatGPT's effectiveness as a patient education tool in the context
of newly diagnosed GYN cancers. We compared ChatGPT responses to those generated by Google
search  results  across  standardized  clinical  scenarios,  focusing  on  three  key  domains:  accuracy,
completeness,  and  reference  quality.  Our  findings  contribute  to  the  growing  body  of  literature
evaluating  AI’s  role  in  digital  health  and  its  potential  integration  into  patient-centered  cancer
education.

Methods:

In  August  2024,  ChatGPT 4.0  and  a  standardized  internet  search  engine  (Google)  were
evaluated using six clinical scenarios representing common presentations of GYN cancers, including
early- and advanced-stage ovarian, endometrial, and cervical cancer. These cases were developed by
a panel of GYN oncology providers to reflect frequently encountered clinical presentations. For each
cancer type,  seven patient-centered questions were designed based on commonly asked topics in
clinical practice and information available from professional society websites, yielding a total of 21
unique questions  [12] (Table  1).  The number  of  questions  was selected  to  capture key domains
(etiology,  prognosis,  treatment,  and  efficacy)  while  maintaining  feasibility  for  blinded  review,
consistent with approaches used in prior studies comparing AI-generated health content [13].

For ChatGPT, a new session was initiated prior to each question to prevent inter-question
learning. For Google, searches were performed in private browsing mode with a cleared cache, and
the top-ranked webpage from each query was recorded (see supplementary data). Responses from
both platforms were evaluated for accuracy, completeness, and reference quality by four blinded
GYN  oncology  reviewers.  Reviewer  comments  were  also  collected  to  capture  qualitative
impressions. Accuracy, defined as concordance with NCCN guidelines and current literature, was
scored using a 1-6 Likert scale. Completeness, defined as inclusion of major concepts relevant to the
clinical  question,  was scored using a 1-3 Likert  scale.  Reference quality,  defined as  low-quality
(commercial  websites,  not  peer-review),  medium-quality  (institutional  or  government  resources,
reputable  but  not  peer-reviewed),  or  high-quality  (peer-reviewed  publications  or  randomized
controlled trials), was scored using a 1-3 Likert scale (Table 1). While no validated assessment tool
exists for this specific application, the scoring rubrics were adapted from prior literature evaluating
online health information quality [14]. 
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Statistical analysis was conducted using JMP Pro (Version 16.0.0; SAS Institute Inc., Cary,
NC).  Descriptive  statistics  were  calculated  for  all  outcomes  and  paired  comparisons  between
platforms were conducted using Wilcoxon signed-rank tests.

Table  1.  Clinical  questions  about  diagnosis,  treatment  options,  and  survival  outcomes  for
common gynecologic malignancies. Likert scales used for grading completeness, accuracy, and
reference quality.

# Clinical Question

1 What causes endometrial cancer?

2 How long will I live with stage IB endometrial cancer?

3 What is the recommended treatment for stage IB endometrial cancer?

4 How effective is first line treatment for stage IB endometrial cancer?

5 How long will I live with stage IIIC endometrial cancer?

6 What is the recommended treatment for stage IIIC endometrial cancer?

7 How effective is first line treatment for stage IIIC endometrial cancer?

8 What causes cervical cancer?

9 How long will I live with stage IA2 cervical cancer?

10 What is the recommended treatment for stage IA2 cervical cancer?

11 How effective is first line treatment for stage IA2 cervical cancer?

12 How long will I live with stage IIIC1 cervical cancer?

13 What is my recommended treatment for stage IIIC1 cervical cancer?

14 How effective is first line treatment for stage IIIC1 cervical cancer?

15 What causes ovarian cancer?

16 How long will I live with stage IC1 ovarian cancer?

17 What is the recommended treatment for stage IC1 ovarian cancer?

18 How effective is first line treatment for stage IC1 ovarian cancer?

19 How long will I live with stage IVB ovarian cancer?

20 What is the recommended treatment for stage IVB ovarian cancer?
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21 How effective is first line treatment for stage IVB ovarian cancer?

Accuracy 1 2 3 4 5 6

 Completely
incorrect

More
incorrect
than
correct

Approximately
equal  incorrect
and correct

More
correct
than
incorrect

Nearly
all
correct

Correct

Completeness 1 2 3

 incomplete,
addresses  some
aspects  of  the
question,  but
significant  parts  are
missing  or
incomplete

adequate,  addresses
all  aspects  of  the
question  and
provides  the
minimum  amount  of
information  required
to  be  considered
complete

comprehensive,
addresses  all  aspects
of  the  question  and
provides  additional
information or context
beyond  what  was
expected

Reference Quality 1 2 3

 Bottom  tier:
Any  .com  (webMD,
etc)

Middle tier: Any .gov
or  .org  (ACS,  NIH,
etc)

Top  tier:  Peer
reviewed  or  RCT
(NCCN,  uptodate,
etc.)

Results:

Accuracy was graded by four physicians on a Likert scale of 1-6 with 1-completely incorrect
and 6-completely correct. The median score was 5.00 (IQR 4.00-6.00) for Google vs 6.00 (IQR 5.00-
6.00) for ChatGPT (P=.04). For Google, the distribution by accuracy score from 1 to 6 was 6%,
2.4%, 8.3%, 16.7%, 8.3%, and 58.3% respectively. For ChatGPT, the distribution from 1 to 6 was
0%, 0%, 2.4%, 10.7%, 17.9%, 69.0% respectively. A score of 5 or 6 (the most accurate) accounted
for 66.6% of responses for Google vs 86.9% for ChatGPT (Table 2). 
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Table 2. Comparison of accuracy scores for clinical scenarios between ChatGPT and Google.

Completeness was then graded by four physicians on a Likert scale of 1-3 with 1-incomplete,
addressing only some aspect of the questions  and  3-comprehensive, addressing all aspects of the
question. The  median  score  was  2.00  (IQR 1.00-3.00)  for  Google  vs  3.00  (IQR 3.00-3.00)  for
ChatGPT (P=.009).  For Google,  the distribution by completeness score from 1 to 3 was 36.9%,
28.6%, 34.5% respectively. For ChatGPT, the distribution from 1 to 3 was 1.2%, 17.8%, and 81.0%
respectively. A score of 2 or 3 (mostly complete) accounted for 63.1% of responses for Google vs
98.8% for ChatGPT (Table 3). 

Table  3.  Comparison  of  completeness  scores  for  clinical  scenarios  between  ChatGPT and
Google.
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Finally, reference quality was graded by four physicians on a Likert scale of 1-3 with  1-
bottom tier (.com) and 3-top tier (peer-reviewed). The median score 2.00 (IQR 2.00-2.00) for Google
vs 3.00 (3.00-3.00) for ChatGPT (P=.009). For Google, the distribution by reference quality score
from 1 to 3 was 10.7%, 77.4%, 11.9% respectively. For ChatGPT, the distribution from 1 to 3 was
0.0%, 22.6%, and 77.4%  respectively. A score of 2 or 3 (highest quality references) accounted for
89.3% of responses for Google vs 100% for ChatGPT (Table 4). 

Table 4. Comparison of reference quality scores for clinical scenarios between ChatGPT and
Google.

Reviewers then provided comments on their perception of the accuracy, completeness, and
reference quality of ChatGPT vs Google. Comments are summarized in Table 5. Overall, reviewers
assessed  that  Google  source  answers  had  clear,  precise  language,  but  often  did  not  completely
answer the question and did not give enough information on prognosis or treatment options. For
ChatGPT,  reviewers  generally  commented  that  answers  were  very  complete  and  comprehensive
especially regarding stage and prognosis but might be more challenging for the patient to understand.
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Table 5. Reviewer comments on completeness, accuracy, and reference quality of Google vs
ChatGPT.
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Discussion:

Principal Results

This study found that ChatGPT performed better than Google sources when providing patient
education material for clinical scenarios with a new diagnosis of GYN cancer. Physician-reviewers
rated ChatGPT significantly better in terms of accuracy, reliability, and reference quality. Reviewers
were surprised by the quality of the ChatGPT answers and references and saw the potential to better
address patient-specific questions regarding diagnosis, prognosis, and treatment options with both
precise and comprehensive information. The largest educational deficit identified from the Google
sources was too general information that was not specific to the patient’s cancer diagnosis, stage, or
treatment options and therefore difficult to individually interpret.

Comparison with Prior Work

Few studies have looked specifically at the role of ChatGPT for patient education in GYN
oncology. Initial research on artificial intelligence in medicine focused on its diagnostic role and
potential for clinical decision-making. For example, in otorhinolaryngology, ChatGPT was compared
to UpToDate in terms of usefulness and reliability in diagnosing certain common clinical scenarios.
UpToDate was found to be more accurate than ChatGPT 3.5 (P=.009) and the authors concluded that
improvements needed to be made in the usefulness and reliability of ChatGPT’s evidence-based
knowledge [14]. Similarly, in various clinical cases of thyroid cancer, ChatGPT was found to be
reasonably  accurate  (~76.7%)  when  providing  information  about  thyroid  cancer,  but
recommendations about evaluation, treatment, and follow-up were deemed general and inadequate
[15]. 

As AI is increasingly explored for patient education,  several prior studies have looked at
generating patient education materials from ChatGPT. One study used various LLM platforms to
generate patient education material for both common and rare dermatologic conditions and found
that these platforms were able to create general material that was accessible and understandable at an
appropriate reading level [16]. Another study focused on the ability of ChatGPT to provide patients
information about screening mammography but documented concerns about the understandability
and actionability of the answers, specifically from a health literacy standpoint [17]. While AI seems
to  offer  an  opportunity  to  enhance  patient  education,  there  continues  to  be  concern  about  the
possibility of misinformation and reference quality.

This study offers new insight into the evolving role of LLMs in cancer patient education.
Compared to  top-ranked Google  search  results,  ChatGPT consistently  outperformed  in  terms  of
accuracy,  completeness,  and  reference  quality.  Reviewers  noted  that  ChatGPT  responses  were
generally more comprehensive and better aligned with the clinical context, often including relevant
treatment  information and prognostic  details  that  were lacking in  standard  search results.  While
previous  concerns  have  been  raised  about  the  citation  quality  of  earlier  ChatGPT models,  our
findings suggest that reference quality has significantly improved and now exceeds that of typical
online  search  outputs.  Overall,  these  results  support  the  potential  of  ChatGPT  to  generate
personalized,  high-quality  educational  content  that  may  enhance  patient  understanding,  support
shared decision-making, and improve access to reliable health information.
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Strengths and Limitations

Strengths  of  this  study  include  the  novel  design  of  investigating  the  role  of  artificial
intelligence in patient education for GYN malignancies. By querying ChatGPT 4.0 and Google with
multiple patient scenarios, results were more generalizable to patients with different types and stages
of GYNcancers. The use of blinded GYN oncology providers as reviewers allowed for assessment of
patient education accuracy by the physicians who are guiding patients through treatment. Evaluation
of accuracy, completeness, and reference quality offered a comprehensive assessment of the content
of patient education material. 

Some limitations of this study include a relatively small number of reviewers, a subjective
grading scale, and no direct assessment of the readability of the sources used. While the viewers
were blinded to others' responses, there is the possibility of individual bias in terms of interpretation
of completeness and accuracy and how these compare to evidence-based guidelines. Finally, health
literacy is an important consideration when creating and evaluating patient education resources, as
comprehension and treatment compliance is often correlated with a patient’s understanding of their
diagnosis. 

Conclusion:

The  results  of  this  study  suggest  that  ChatGPT may  be  a  valuable  resource  for  patient
education  in  the  field  of  GYN oncology.  As  AI  continues  to  evolve  and  become more  readily
accessible in the healthcare setting, it may be preferable to refer patients LLMs like ChatGPT to
gather patient-specific information about their diagnosis, prognosis, and treatment options. ChatGPT
may be able to bridge the gap between patient-oriented education and evidence-based guidelines
while  providing  answers  on  one  easy-access  platform rather  than  multiple  sites.  As  the  role  of
ChatGPT evolves in the patient education space, it will be important to consider the reading level of
education materials and make any necessary adaptations to match patients’ health literacy levels.
Future research will need to address all these issues in order to continue to safely integrate artificial
intelligence into both patient education and clinical practice.
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