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ARTICLE INFO ABSTRACT

Keywords:
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Objective: This study aimed to assess whether information from AI chatbots on benefits and harms of breast and
prostate cancer screening were concordant with evidence-based cancer screening recommendations.

Methods: Seven unique prompts (four breast cancer; three prostate cancer) were presented to ChatGPT in March
2024. A total of 60 criteria (30 breast; 30 prostate) were used to assess the concordance of information.
Concordance was scored between 0 and 2 against the United States Preventive Services Task Force (USPSTF)
breast and prostate cancer screening recommendations independently by international cancer screening experts.
Results: 43 of 60 (71.7 %) criteria were completely concordant, 3 (5 %) were moderately concordant and 14
(23.3 %) were not concordant or not present, with most of the non-concordant criteria (9 of 14, 64.3 %) being
from prompts for the oldest age groups. ChatGPT hallucinations (i.e., completely made up, non-sensical or
irrelevant information) were found in 9 of 60 criteria (15 %).

Conclusions: ChatGPT provided information mostly concordant with USPSTF breast and prostate cancer screening
recommendations, however, important gaps exist. These findings provide insights into the role of AI to
communicate cancer screening benefits and harms and hold increased relevance for periods of guideline change.
Practice implications: Al generated information on cancer screening should be taken in conjunction with official
screening recommendations and/or information from clinicians.

Prostate cancer
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Public health

Artificial intelligence
Informed decision making

1. Introduction evidence-based information about cancer screening.

While many generative Artificial Intelligence (AI) tools exist, one

Cancer screening involves a complex array of potential consequences
including both benefits and harms. These underpin differences in rec-
ommendations including whether, how often and at what age to be
screened. The United States Preventive Service Task Force (USPSTF) is
an independent panel of experts that makes evidence-based recom-
mendations about preventive services [1], including breast and prostate
cancer screening. Providing evidence-based information to the public
and their clinicians about cancer screening is crucial to support
informed decision making [2]. However, with the public continuing to
turn online to ask health questions and seek advice [3-5], it is important
to understand how health information online compares to

model for health advice increasingly being used by the public is Al
chatbots, including ChatGPT. Like other Al chatbots, ChatGPT produces
plausible, contextually appropriate and human-like responses to ques-
tions by learning from large volumes of data to predict text or dialogue.
While ChatGPT and other AI chatbots are generally easy to use and
freely available, they are not always correct despite sounding confident.
This, therefore, has the potential to lead to public health risks stemming
from misinformation including, but not limited to, having a dispropor-
tionate impact on vulnerable communities including those with low
health literacy and from non-English speaking backgrounds [6,7]. Evi-
dence is emerging on how ChatGPT responds to various health-related
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questions [8], including in the context of commonly asked questions
about cancer and treatment advice [9-12]. However, there has been no
data on whether ChatGPT cancer screening responses are consistent
with evidence-based recommendations. Given the lack of consensus
about the benefits and harms of breast and prostate cancer screening in
recent years [13], this information will help to better understand im-
plications for cancer screening communication.

2. Methods
2.1. Study design

This cross-sectional descriptive study assessed whether information
on benefits and harms of cancer screening using ChatGPT were
concordant with the USPSTF recommendations for breast (2016) [14]
and prostate (2018) [15] cancer. Seven unique prompts (four breast
cancer and three prostate cancer — see supplement 1) were presented to
ChatGPT (GPT-3.5-turbo-0301 model, freely available at the time of the
study) in March 2024. These prompts were developed by experts in
public health including cancer screening, health literacy and digital
health, and cancer clinicians. They were presented to, discussed and
refined with a community panel of diverse consumers in which breast
and prostate cancer screening is of relevance. They were purposely
designed to contain common and simple language. Prompts for both
breast and prostate cancer included one question on the general benefits
and harms of screening with the remaining including the same question
with age-specific information to provide personal context. Age groups
were specifically chosen both within and beyond the recommendations
for screening. Ethics approval was not obtained as all data were derived
from publicly available information online.

2.2. Assessment and analysis

The concordance of information provided by ChatGPT were assessed
independently by international cancer screening experts (three breast;
three prostate). The scoring template was designed based on informa-
tion included in the USPSTF recommendations, discussed with the study
team and tested by two international experts (one breast; one prostate).
A total of 60 criteria (30 breast; 30 prostate — see Table 1) relating to
benefits (e.g., improved breast cancer-specific mortality), harms (e.g.,
false-positives), and recommendations (e.g., informed/shared decision
making) were used to assess the concordance of information. Concor-
dance was scored out of 2: 0 =not concordant i.e., complete omission of
information or incorrect interpretation, 1 =moderately concordant i.e.,
partial omission of information or moderately correct interpretation,
and 2 =completely concordant i.e., consistent or in complete agreement
(see supplement 2). Scores (1 and 2) were reduced by one mark if
ChatGPT provided hallucinated information i.e., completely made up,
non-sensical or irrelevant. A majority rule was used for agreement;
where this was not achieved, experts re-scored to reach majority
agreement. Data was analysed using Excel version 16.85 (Microsoft
Corp).

3. Results

For 52 of the 60 criteria (86.7 %), information was present in the
ChatGPT outputs. Breast criteria were present in 29 of 30 outputs
(96.7 %) and prostate criteria in 23 of 30 (76.7 %), with 6 of 7 absent
criteria for prostate being on benefits (Table 1).

The majority of criteria (43 of 60, 71.7 %) were completely
concordant with the USPSTF recommendations, 3 (5 %) were moder-
ately concordant and 14 (23.3 %) were not concordant or not present,
with most of non-concordant criteria (9 of 14, 64.3 %) being from
prompts for the oldest age group (age 75 for breast and 70 for prostate).
Across all criteria, there was a mean concordance score of 1.48 out of 2
(SD=0.85). Overall concordance for all present and non-present criteria
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Table 1
Breast and prostate cancer screening information and concordance against the
United States Preventive Service Task Force Recommendations®.

Information criteria General or Presence vs Concordance**
Age- absence of 0 = not concordant
specific information 1 = somewhat/
prompt Present = 1 moderately
used Absent = 0 concordant

2 = concordant

BREAST

Benefits

Improved breast cancer- General 1 2

specific mortality
45 1 2
60 1 2
75 1 0

Reduced advanced-stage General 1 1

breast cancer
45 1 2
60 1 2
75! 1 0

Harms General 1 2

False positives 45 1 2
60 1 2
75 1 0

Breast biopsies General 1 2
45 1 2
60 1 1
75 1 0

False negatives General 1 2
45 1 2
60 0 0
75 1 2

Overdiagnosis General 1 2
45 1 2
60 1 2
75 1 0

Overtreatment General 1 2
45 1 2
60 1 2
75 1 0

Psychological 45 1 2

Recommendations (e. 45 1 2

g., informed decision

making)

PROSTATE

Benefits

Improved prostate cancer ~ General' 0 0

- specific mortality
60’ 0 0
70’ 0 0

Reduced metastatic General' 0 0

prostate cancer
60’ 0 0
70’ 0 0

Harms

False positives General 1 2
60 1 2
70 1 2

Psychological General 1 2
60 1 1
70 1 2

Harms of diagnostic General 1 2

procedures
60 1 2
70’ 0 0

Overdiagnosis General 1 2
60 1 2
70 1 2

Overtreatment General 1 2
60 1 2
70 1 2

Erectile dysfunction General 1 2
60 1 2
70 1 2

Urinary incontinence General 1 2

(continued on next page)
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Table 1 (continued)

Information criteria General or Presence vs Concordance”*
Age- absence of 0 = not concordant
specific information = somewhat/
prompt Present = 1 moderately
used Absent = 0 concordant

2 = concordant
60 1 2
70 1 2

Recommendations (e. General 1 2

g., shared/informed

decision making)

60 1 2
70 1 2

* Breast: Siu A. L. on behalf of the U.S. Preventive Services Task Force.
Screening for Breast Cancer: U.S. Preventive Services Task Force Recommen-
dation Statement. Annals of Internal Medicine. 2016;164(4):279-96.

Prostate: U. S. Preventive Services Task Force, Grossman DC, Curry SJ, et al.
Screening for Prostate Cancer: US Preventive Services Task Force Recommen-
dation Statement. JAMA. 2018;319(18):1901-13.

“ Scores (1 and 2) were reduced by one mark if hallucinated information was
provided by ChatGPT.

f Hallucinations present.

¥ Only one age-related (40-49 years) prompt applicable.

were similar between breast and prostate (72.4 % and 73.3 %). Noting
that not all criteria were applicable for all age groups, for breast cancer
there was complete concordance in 9/9 (100 %) for age 45, 5/7 (71.4 %)
for age 60 and 1/7 (14.3 %) for age 75 and for prostate cancer 7/10
(70.0 %) for age 60 and 7/10 (70.0 %) for age 70.

ChatGPT hallucinations were found in 9 out of 60 criteria (15 %),
mainly related to extrapolation of benefits (in the age 75 + prompt for
breast and all prompts for prostate) where the information criteria were
already deemed as not present or not concordant.

4. Discussion

Similar to other data on general and treatment information for
cancer [9,10], ChatGPT performed reasonably well and for the majority
of responses ChatGPT provided information concordant with USPSTF
recommendations for breast and prostate cancer. However, important
gaps exist. Almost one-third of the ChatGPT information on the benefits
and harms of breast and prostate cancer screening was completely or
partially non-concordant with the USPSTF recommendations, including
in 15 % of the outputs where ChatGPT produced hallucinated responses.
Notably, for prostate cancer, the USPSTF benefit information was not
present in ChatGPT outputs. Also, the prompts for the oldest age groups,
particularly breast (age 75), were the least concordant.

Other recent studies that assessed ChatGPT’s output information on
breast and prostate cancer, not specific to screening, found varying re-
sults in accuracy with breast results seeming to show more promise [11,
12]. While findings from our study reveal that ChatGPT information
may provide the public with an unbalanced view of the benefits and
harms evidence, particularly for prostate cancer benefits, it highlights
some of the ongoing uncertainties in both breast [16,17] and prostate
[18] cancer screening. Interestingly, information on patient-related
harms, which is often less likely to be reported in relation to cancer
screening [19], was provided in adequate detail in the ChatGPT infor-
mation. ChatGPT may therefore provide some useful information to the
public within the currently recommended screening ages for breast and
prostate cancer, particularly in terms of screening related harms. How-
ever, it should not be taken as an evidence-based recommendation and
the public should take caution when using it alone to make screening or
health decisions. In particular, in those with low health literacy, there is
limited evidence showing that ChatGPT can adequately simplify infor-
mation, although it may have the capacity to do this [8]. Future research
could assess how the public, with a broad range of health literacy,
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interprets the benefits and harms of breast and prostate cancer screening
in ChatGPT outputs and make decisions based on this information.

4.1. Strengths and limitations

Limitations of this study are that information was evaluated at one
point in time and assessed against USPSTF recommendations only,
including the 2016 breast cancer guidelines which were recently
updated (May 2024) [20]. While this may limit the generalisability of
the findings, the USPSTF is arguably the most widely known
evidence-based recommendations for cancer screening internationally
and this version of ChatGPT used information from available guidelines
at the time of the study. Furthermore, while the prompts were
consumer-guided, they did not include potential hallucination mitiga-
tion strategies [21] which could be explored further. Public compre-
hension of the ChatGPT outputs were also not assessed.

4.2. Conclusions

Findings from this study provide initial insights into how ChatGPT
performs compared to published USPSTF recommendations for the
public and clinicians. With growing concerns around the risks associated
with the use of Al to produce false or misleading content [22], this study
is the first to sheds light on current strengths and weakness of Al to
communicate cancer screening benefit and harms.

4.3. Practice implications

As cancer screening guidelines continue to change it is likely that the
public will increasingly look to Al chatbots, including ChatGPT, for
updated guidance on screening. Al generated information on cancer
screening should be taken in conjunction with official screening rec-
ommendations and/or information from clinicians. There is also a need
for guardrails to this information to be monitored and improved over-
time. Importantly, there is a vital need to integrate Al literacy into public
health campaigns to help individuals better prompt, understand and
assess Al-generated health information.
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