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Abstract 
Background Radiology-risk communication affects multiple clinical specialties that use ionizing radiation, and many 
patients seek related information online. Prior expert evaluations found comparable performance between ChatGPT- 
generated and radiology-risk answers from official institutions, but patient perspectives have not been assessed.

Purpose To assess patients’ perceptions of ChatGPT versus human-generated radiology-risk information.

Methods and Materials From December 2024 to March 2025, patients at 3 hospitals in the United States, Switzerland, and 
Lebanon were randomly assigned to 1 of 5 common radiology-risk questions. Participants, blinded to source, provided 
subjective ratings of both ChatGPT-3.5 and human-generated institutional responses on 7-point Likert scales for satisfac
tion (primary outcome), comprehensibility, trust, and reassurance. Quantitative comparisons were performed with 
Inverse Normalizing Transformation, and free-text comments were analyzed using thematic coding.

Results A total of 328 patients participated (34% aged 18-39 years, 33% aged 40-59 years, 31% aged 60-79 years, 3% aged 
≥80 years; 188 female). ChatGPT responses were rated significantly higher than human responses for satisfaction (0.70- 
point advantage; P < .001), comprehensibility (0.27 points; P < .01), trust (0.65 points; P < .001), and reassurance (0.51 
points; P < .001). Findings converged with qualitative written comments (r = 0.91, P < .05), in which ChatGPT attracted 
2.3× more positive comments while human-generated responses received 1.7× more negative comments.

Conclusions Unlike experts, patients preferred ChatGPT-generated responses to institutional materials for radiology risk 
questions. This divergence highlights the need for patient-centered communication and suggests that large language 
model-based styles, implemented with expert oversight, may improve the perceived clarity and trustworthiness of educa
tional materials in medical specialties that use ionizing radiation.
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Introduction
Digital resources, including the Internet and, more recently, AI- 
based tools, have become important sources of health informa
tion for patients.1 Although some individuals remain skeptical of 
online health content,2 patients increasingly use web-based 
platforms for health care information search and self-diagnosis.3

This trend increased with the growing popularity of large lan
guage models (LLMs) and chatbots (eg, ChatGPT).

Communication about ionizing radiation is a useful test case for 
patient-facing AI. Questions about radiation exposure risks arise 
across multiple specialties, including radiology, nuclear medicine, 
interventional procedures guided by fluoroscopy, and radiation 
therapy. Although clinicians and institutions provide educational 
materials, patients may still experience uncertainty or concern 
and may turn to online sources for additional explanations.

Prior work on radiation-protection communication suggests 
that ChatGPT can improve readability and, in expert-based eval
uations, perform comparably to institutional materials, although 
some responses may be incomplete or potentially misleading.4

Similar evaluations in other clinical contexts have reported that 
LLM outputs may be accurate and satisfactory, but concerns re
main regarding reliability and perceived trustworthiness.5,6

However, most of assessments of LLMs’ clinical application 
rely on medical expert evaluation rather than real-world patient 
perspectives, leaving their viewpoints underrepresented in the 
literature.7,8 Patient-centered evaluation of material intended 
for patients is needed to inform how AI-generated content 
should be designed and improved over time.9 Therefore, the 
aim of this international multicentric study was to assess 
patients’ perceptions of ChatGPT versus human-generated radi
ology risk information in terms of satisfaction, comprehensibil
ity, reassurance, and trust.

Materials and methods
The study was conducted at 3 institutions: Lausanne University 
Hospital (Switzerland), Duke University Hospital (United States), 

and Lebanese Hospital Geitaoui (Lebanon). It was determined to 
be exempt from ethics approval by the legal services and/or eth
ical committees at Lausanne University Hospital (Exemption 
number Pro00117185), Duke University and was approved by 
the Lebanese Hospital Geitaoui Institutional Review Board 
(Decision 2024-IRB-044). No external funding was received.

This multicenter, blinded, within-subject paired design study 
evaluated subjective patient perceptions of ChatGPT versus 
human-generated responses to radiology risk FAQs from official in
stitutional websites. The FAQs and responses were adapted from a 
prior expert-based study,4 from which 5 questions (Q1–Q5) were 
selected to cover diverse topics and message types (Table 1).

Participant enrollment
Between December 2024 and March 2025, consecutive adult 
patients (≥18 years old) capable of providing informed consent 
and able to read who presented in the radiology waiting rooms 
of the three institutions were invited to participate. Recruitment 
was conducted by staff (radiologists, radiographers, medical 
physicists, receptionists) or via self-enrolment using QR codes 
on posters displayed in waiting areas.

Each participant who volunteered to participate, regardless of 
their own examination scheduled, was randomly assigned to 1 
of 5 question sets (Q1-Q5) in a 1:1:1:1:1 ratio and blindly evalu
ated both ChatGPT and human responses, labeled “Author A” or 
“Author B.” For paper forms, the study team (C.M., F.R., C.P., S. 
J., E.H.) shuffled the 5 versions; the author order was fixed, with 
human responses first for Q1-Q3 and ChatGPT first for Q4-Q5. 
For online forms, patients were randomly assigned to a version 
with randomized response order.

Participants also provided demographic and background in
formation including sex, country, age, education, occupation, 
number of imaging examinations in the previous 12 months and 
lifetime, prior use of AI chatbots for medical information, and 
prior searches for radiation protection information in medi
cal imaging.

Abbreviations
AI = Artificial Intelligence; LLMs = Large Language Models (e.g., ChatGPT); FAQs = Frequently Asked Questions; QUEST 
Framework = QUEST Framework; SD = Standard Deviation; IQR = Interquartile Range; AIC = Akaike Information Criterion; INT = 
Inverse Normal Transformation (based on ranks, used to address non-normality); ART ANOVA = Aligned Rank Transform 
Analysis of Variance (non-parametric ANOVA approach) 

Summary
This multicenter study found that patients preferred ChatGPT-generated responses over human-written websites in satisfaction, 
comprehensibility, and trust regarding radiation-based imaging exams, suggesting that large language models may facilitate 
medical communication.

Key Results
· Patients, blinded to authorship, rated ChatGPT’s responses to frequently asked questions about radiology risks 0.70 points 

higher (7-point Likert scale) than human-generated institutional website responses. 
· Qualitative findings indicated ChatGPT attracted 2.3× more positive comments, whereas human-generated responses 

received 1.7× more negative comments. 
· Human-generated responses were often described as “superficial” or “impersonal,” whereas ChatGPT text, though often 

described as “too long,” received spontaneous praise for “trustworthiness” and “satisfaction.” 
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This study focuses on subjective patient assessments and 
does not include evaluation of clinical content accuracy, which 
was addressed in a prior study.4

Quantitative outcomes
The participants were invited to rate ChatGPT and human- 
generated responses using a 7-point Likert scale (1 = no; 7 = yes). 
Four outcomes based on the QUEST framework principles for 
LLM evaluation in health care were included:10

· Satisfaction: “I am satisfied with the answer,” as the pri
mary outcome. 

· Comprehensibility: “The text is understandable.” 
· Trust: “I trust the information presented in the text.” 
· Reassurance: “This answer is reassuring.” 

Moreover, the participants were asked to identify whether an 
answer was generated by AI (“The answer was generated by AI”).

A sample questionnaire form is shown in Figure S1.

Qualitative outcomes
Patients could also add optional free-text comments through 
open-ended prompts asking how Author A’s and Author B’s 
responses could be improved, and whether they had any addi
tional questions regarding radiation exposure, safety, or the po
tential harmful effects of radiation in medical imaging. Comments 
in French and Arabic were translated into English by the native- 
speaking authors, with assistance from Microsoft Copilot Excel.

Statistical analysis
Sample size was calculated to detect the author effect in the pri
mary outcome using paired t-test formulas. Based on a previous 
study,4 we assumed a standard deviation of paired differences 
of 2.97 on a 7-point Likert scale and an expected mean differ
ence of 0.5. With 2-sided α = 0.05 and 80% power, 279 partici
pants were required.

Descriptive statistics included Likert scale means, standard 
deviations, medians, interquartile ranges, and minimum/maxi
mum values of Likert scale scores. Only questionnaires with 
complete demographic and Likert scale data were included in 
the analysis. Outcomes were analyzed using linear mixed-effects 
models with inverse normal transformation (INT). Model selec
tion compared the base model (author × question) with the 
covariate-adjusted model (age, sex, country) using likelihood ra
tio tests and Akaike information criterion. A random intercept 
accounted for paired author ratings within subjects. Effect sizes 
were calculated as partial η2 for F-tests of main effects and inter
actions and as Cohen’s d for pairwise contrasts. To facilitate inter
pretation, contrasts from the INT model were back-transformed 
to the original 1 to 7 Likert scale by multiplying by the outcome’s 
standard deviation; this value serves solely as a descriptive aid to 
contextualize effect magnitude.

For the primary outcome (satisfaction), the main effect of author 
type represented our a priori hypothesis and was tested without 
correction at α = 0.05. For other outcomes (comprehensibility, 
trust, reassurance, AI identification), author effect P values were 

adjusted using Benjamini-Hochberg false discovery rate (Q = 0.05). 
Post hoc comparisons for the author × question interaction were 
adjusted using Holm-Bonferroni sequential correction. Pairwise 
comparisons used estimated marginal means with Kenward– 
Roger degrees of freedom approximation.

A nonparametric sensitivity analysis using aligned rank trans
formation ANOVA was performed. All analyses were conducted 
in R (version 4.3.1) using lmerTest, emmeans, pwr, and ARTool 
packages. The R code for the statistical analyses is available on 
reasonable request from the corresponding author.

Qualitative outcomes analysis
A hybrid inductive-deductive content analysis was employed to 
allow themes to emerge from the data (inductive phase) while 
ensuring structured alignment with predefined Likert-scale out
comes (deductive phase) for mixed-methods integration 
(Supplemental Materials Methods).

Mixed methods integration
Counts of positive and negative meaning units extracted from 
participants’ optional free-text comments were tallied as npositive 

and nnegative,
The Valence Index, summarizing the balance of positive and 

negative meaning units, was calculated as: 

Valence Index ¼
npositive � nnegative

npositiveþ nnegative 

yielding values between -1.0 (exclusively negative) and +1.0 (ex
clusively positive sentiment).

The Valence Differential expressed the qualitative contrast 
between authors (positive = preference for ChatGPT; negative =
preference for Human). 

Valence Differential ¼ Valence IndexChatGPT
� Valence IndexHuman 

Convergence between qualitative sentiment (valence differen
tial) and quantitative outcomes (Cohen’s d) was evaluated using 
Pearson correlations.

Results
Participant characteristics
A total of 328 forms were fully completed and subsequently in
cluded in the final analysis (Figure 1). Of these patients, 188 (57%) 
were females, 129 (39%) were from Switzerland, 101 (31%) from 
the United States, and 98 (30%) from Lebanon. Five percent of 
respondents had never heard of LLMs, whereas up to 29% had 
previously used them as a source of medical information. Up to 
57% of respondents expressed interest in a dedicated Chatbot for 
radiation protection-related inquiries. Details about all patients’ 
sociodemographic information are presented in Table 2.
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Quantitative analysis
Patient evaluations were classified by outcome and question 
(Table 3), stratified by country (Table S1). Participants’ Likert 
scale ratings are shown in Figure 2.

Primary outcome
Overall satisfaction scores favored ChatGPT-generated responses 
(Median = 6, IQR = 5-7) compared to human-generated responses 
(Median = 5, IQR = 3-7), the detailed score distributions are pre
sented in Figure 2.

The inclusion of demographic covariates (age, sex, and coun
try) significantly improved model fit over the base model (χ2 = 
45.7, df = 6, P< .001) and demonstrated superior fit indices 
(Akaike information criterion = 1617 vs. 1631)

Main effects
Author effect: A significant main effect of author emerged, F 
(1,323) = 46.1, P< .001, η2=0.12 indicating a moderate effect by 
conventional benchmarks(small: η2 = 0.01, moderate: η2 = 0.06, 
large: η2 = 0.14).11 We found a higher standardized INT ratings 
for ChatGPT than Human (estimated marginal means: GPT = 

Figure 1 Flow of patients through recruitment, randomization, and analysis.
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Table 2 Baseline characteristics by randomized question group.

Q1 Q2 Q3 Q4 Q5 Overall
(N = 61) (N = 66) (N = 66) (N = 67) (N = 68) (N = 328)

Form Format
Online 9 (14.8%) 7 (10.6%) 12 (18.2%) 11 (16.4%) 11 (16.2%) 50 (15.2%)
Paper 52 (85.2%) 59 (89.4%) 54 (81.8%) 56 (83.6%) 57 (83.8%) 278 (84.8%)
Language
Arabic 7 (11.5%) 11 (16.7%) 13 (19.7%) 12 (17.9%) 8 (11.8%) 51 (15.5%)
English 23 (37.7%) 26 (39.4%) 26 (39.4%) 28 (41.8%) 32 (47.1%) 135 (41.2%)
French 31 (50.8%) 29 (43.9%) 27 (40.9%) 27 (40.3%) 28 (41.2%) 142 (43.3%)
Country
Lebanon 13 (21.3%) 22 (33.3%) 21 (31.8%) 19 (28.4%) 23 (33.8%) 98 (29.9%)
Switzerland 29 (47.5%) 25 (37.9%) 27 (40.9%) 25 (37.3%) 23 (33.8%) 129 (39.3%)
United States 19 (31.1%) 19 (28.8%) 18 (27.3%) 23 (34.3%) 22 (32.4%) 101 (30.8%)
Age group
18 to 39 18 (29.5%) 25 (37.9%) 21 (31.8%) 20 (29.9%) 26 (38.2%) 110 (33.5%)
40 to 59 21 (34.4%) 21 (31.8%) 21 (31.8%) 25 (37.3%) 20 (29.4%) 108 (32.9%)
60 to 79 19 (31.1%) 18 (27.3%) 24 (36.4%) 18 (26.9%) 21 (30.9%) 100 (30.5%)
80 + 3 (4.9%) 2 (3.0%) 0 (0%) 4 (6.0%) 1 (1.5%) 10 (3.0%)
Sex
Female 28 (45.9%) 44 (66.7%) 34 (51.5%) 37 (55.2%) 45 (66.2%) 188 (57.3%)
Male 33 (54.1%) 22 (33.3%) 32 (48.5%) 30 (44.8%) 23 (33.8%) 140 (42.7%)
Education level
Primary school 1 (1.6%) 3 (4.5%) 0 (0%) 3 (4.5%) 0 (0%) 7 (2.1%)
Middle school 4 (6.6%) 4 (6.1%) 0 (0%) 2 (3.0%) 1 (1.5%) 11 (3.4%)
High school 13 (21.3%) 17 (25.8%) 22 (33.3%) 20 (29.9%) 18 (26.5%) 90 (27.4%)
Post high school 34 (55.7%) 31 (47.0%) 27 (40.9%) 25 (37.3%) 30 (44.1%) 147 (44.8%)
Graduate/postgraduate 9 (14.8%) 11 (16.7%) 17 (25.8%) 17 (25.4%) 19 (27.9%) 73 (22.3%)
Occupation
Student 5 (8.2%) 8 (12.1%) 3 (4.5%) 4 (6.0%) 9 (13.2%) 29 (8.8%)
Unemployed 1 (1.6%) 2 (3.0%) 3 (4.5%) 9 (13.4%) 0 (0%) 15 (4.6%)
Employed 28 (45.9%) 34 (51.5%) 28 (42.4%) 27 (40.3%) 30 (44.1%) 147 (44.8%)
Freelance 2 (3.3%) 5 (7.6%) 6 (9.1%) 7 (10.4%) 5 (7.4%) 25 (7.6%)
Housewife/househusband 3 (4.9%) 5 (7.6%) 6 (9.1%) 4 (6.0%) 7 (10.3%) 25 (7.6%)
Retired 22 (36.1%) 12 (18.2%) 20 (30.3%) 16 (23.9%) 17 (25.0%) 87 (26.5%)
Imaging tests (past 12 months)
0 examinations 9 (14.8%) 13 (19.7%) 14 (21.2%) 14 (20.9%) 13 (19.1%) 63 (19.2%)
1 examination 21 (34.4%) 24 (36.4%) 27 (40.9%) 23 (34.3%) 29 (42.6%) 124 (37.8%)
2-5 examinations 24 (39.3%) 22 (33.3%) 17 (25.8%) 16 (23.9%) 20 (29.4%) 99 (30.2%)
6-10 examinations 7 (11.5%) 6 (9.1%) 5 (7.6%) 13 (19.4%) 2 (2.9%) 33 (10.1%)
More than 10 examinations 0 (0%) 1 (1.5%) 3 (4.5%) 1 (1.5%) 4 (5.9%) 9 (2.7%)
Imaging tests (lifetime)
0 examinations 2 (3.3%) 5 (7.6%) 4 (6.1%) 2 (3.0%) 3 (4.4%) 16 (4.9%)
1 examination 10 (16.4%) 7 (10.6%) 9 (13.6%) 3 (4.5%) 10 (14.7%) 39 (11.9%)
2-5 examinations 16 (26.2%) 17 (25.8%) 14 (21.2%) 15 (22.4%) 20 (29.4%) 82 (25.0%)
6-10 examinations 9 (14.8%) 17 (25.8%) 6 (9.1%) 13 (19.4%) 10 (14.7%) 55 (16.8%)
More than 10 examinations 24 (39.3%) 20 (30.3%) 33 (50.0%) 34 (50.7%) 25 (36.8%) 136 (41.5%)
Have you ever used AI chatbots (ie, ChatGPT) for seeking medical information?
I don’t know what it is 6 (9.8%) 3 (4.5%) 3 (4.5%) 4 (6.0%) 1 (1.5%) 17 (5.2%)
No 30 (49.2%) 41 (62.1%) 32 (48.5%) 31 (46.3%) 29 (42.6%) 163 (49.7%)
No but I use it for other purposes 9 (14.8%) 9 (13.6%) 11 (16.7%) 10 (14.9%) 14 (20.6%) 53 (16.2%)
Yes 16 (26.2%) 13 (19.7%) 20 (30.3%) 22 (32.8%) 24 (35.3%) 95 (29.0%)
Have you ever sought information on radiation exposure, safety, and potential harmful effects of radiation in medical imaging?
No 41 (67.2%) 47 (71.2%) 38 (57.6%) 33 (49.3%) 42 (61.8%) 201 (61.3%)
Yes, both 6 (9.8%) 5 (7.6%) 13 (19.7%) 19 (28.4%) 11 (16.2%) 54 (16.5%)
Yes, I asked health care professionals 7 (11.5%) 9 (13.6%) 12 (18.2%) 9 (13.4%) 7 (10.3%) 44 (13.4%)

(continued)
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0.21, SE = 0.06; Human=-0.16, SE = 0.06; standardized contrast 
d� 0.36, P< .001). ChatGPT outperformed human responses by 
an estimated 0.70 points on a 1 to 7 Likert scale.

Question type: No significant main effect of the randomized 
question was observed, F(4,320) = 0.81, P = .522, η2 = 0.01.

Interaction effects
Author × Question: A significant interaction emerged, F(4,323) 
= 2.96, P = .020, η2 = 0.04, showing ChatGPT’s advantage varied 
by question. The largest effect was for Q5 (d = 0.53, SE = 0.12, 
P< .001; 1.02-point difference), whereas Q2 showed no signifi
cant difference (d = 0.03, SE = 0.12, P = .82; 0.05-point difference).

Country of Residence: A main effect appeared, F(2,316) 
= 13.06, P< .001, η2 = .08. USA participants rated higher than 
those from Lebanon (β = 0.496, SE = 0.100, P< .001; 0.95-point 
difference) and Switzerland (β = 0.386, SE = 0.089, P< .001; 0.74- 
point difference), whereas Swiss ratings did not differ signifi
cantly from the Lebanese group (β = 0.110, SE = 0.088, P> .21).

Age was nonsignificant (β = 0.257, SE = 0.149, P> .08; �0.5-point 
increase per age group), as was sex (β=-0.028, SE = 0.074, P> .70).

Sensitivity analysis
The ART ANOVA analysis confirmed these findings.

Secondary outcomes
Comprehensibility: ChatGPT showed a small but significant ad
vantage, η2 = 0.01, d = 0.17 (�0.27 points), P< .01.

Trust: ChatGPT rated higher, η2 = 0.11, d = 0.34 (�0.65 
points), P< .001.

Reassurance: ChatGPT rated higher, η2 = 0.06, d = 0.26 (�0.51 
points), P< .001.

AI Identification: No significant difference, η2 = 0.00, d = 0.10 
(�0.21 points), P> .16. Clear recognition defined as a rating of 1 
or 2 for human responses and 6 or 7 for ChatGPT responses was 
reported in 28% and 33% of cases, respectively (chi-squared 
test, P> .23).

Qualitative analysis
Of 328 patients, 139 (42%) provided 247 optional comments: 
120 on human responses, 95 on ChatGPT responses, and 32 
unrelated to the evaluation.

Sentiment valence
Comments were coded into 287 meaning units, organized into 4 
themes with 7 subthemes and classified by positive or negative 

valence (Table 4). ChatGPT responses received 124 meaning 
units: 42 positive (34%) and 82 negatives (66%); whereas Human 
responses received 163 meaning units: 20 positive (12%) and 
143 negatives (88%). Overall, ChatGPT attracted 2.3× more posi
tive comments, whereas human-generated responses received 
1.7× more negative comments.

Q5 showed the greatest difference in appreciation: Human 
responses had a valence index of -1.00 (exclusively negative), 
whereas ChatGPT responses had -0.33 (predominantly negative 
but mixed). Q2 showed the smallest difference, with Human at 
-0.33 and ChatGPT at -0.20 (Table S2)

Qualitative themes
Clarity (Theme 1: Comprehensibility & Style) was a key area for 
improvement for both authors. Human responses were some
times unclear (n = 28; eg, “Info could have been written more 
clearly to understand”) and too superficial (Theme 2: Information 
Depth & Rigor; n = 57; “Would like more detail”). ChatGPT 
responses were also perceived as unclear (n = 30; eg, “It could be 
simplified for readers without medical experience”) and too long 
(n = 16; eg, “Too long”).

Both authors were criticized for lacking scientific references 
(Theme 2; n = 8 for ChatGPT, and n = 10 for Human; eg, “Cite 
source of statistical info,” and “Give the precise sources and fig
ures”) and were at times worrying (Theme 3: Humanity, 
Empathy & Trust; n = 9 for ChatGPT, and n = 8 for Human; eg, 
“We are more informed, but at the same time have more anxiety 
about the risks,” and “Not very reassuring”).

Human responses were perceived as impersonal (Theme 3; 
n = 19; eg, “Too cold and distant for a patient worried and 
stressed”) and doubtful (n = 12; eg, “Inaccurate, over-generalized, 
misleading”). In contrast, ChatGPT received some positive feed
back for trustworthiness (Theme 3; n = 3; eg, “Convincing and 
seems to be based on trustworthy resources”) and overall satis
faction (Theme 4: Global Satisfaction; n = 9; eg, “No need 
to improve”).

For reproducibility, a random subset of 46 comments (16%) 
was independently coded. Inter-rater agreement was high, with 
Cohen’s κ = 0.86 (z = 22.3, P< .001).

Mixed-methods integration
Mixed-methods integration showed convergence between quan
titative and qualitative analyses. Author effect sizes from the INT 
model correlated with Valence Differential scores (r = 0.91; 95% 
CI, 0.15-0.99; P< .05). ChatGPT’s quantitative advantage of 0.36 

Table 2 (continued)

Q1 Q2 Q3 Q4 Q5 Overall
(N = 61) (N = 66) (N = 66) (N = 67) (N = 68) (N = 328)

Yes, on the internet 7 (11.5%) 5 (7.6%) 3 (4.5%) 6 (9.0%) 8 (11.8%) 29 (8.8%)
Are you interested in a dedicated chatbot to ask for specific radiology questions including radiation exposure, safety, and poten

tial harmful effects of radiation in medical imaging?
No 29 (47.5%) 30 (45.5%) 28 (42.4%) 25 (37.3%) 30 (44.1%) 142 (43.3%)
Yes, both 17 (27.9%) 11 (16.7%) 19 (28.8%) 27 (40.3%) 19 (27.9%) 93 (28.4%)
Yes, in the radiology waiting room 8 (13.1%) 15 (22.7%) 14 (21.2%) 8 (11.9%) 8 (11.8%) 53 (16.2%)
Yes, on the internet 7 (11.5%) 10 (15.2%) 5 (7.6%) 7 (10.4%) 11 (16.2%) 40 (12.2%)
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standard effect size (SE = 0.05; 95% CI, 0.26-0.47; P< .001) 
aligned with the qualitative Valence Differential of 0.45 in direc
tion and magnitude across all 5 questions tested (Figure 3).

Discussion
In this international multicenter study, patients preferred 
ChatGPT-generated responses over human-written institutional 
website content across four subjective QUEST domains (satisfac
tion, comprehensibility, trust, and reassurance). Patients rated 
ChatGPT responses 0.70 points higher on average on a 7-point 
Likert scale, with ChatGPT attracting 2.3 times more positive 
comments and 1.7 times fewer negative comments compared 
with human-generated institutional content, demonstrating 
strong alignment between quantitative and qualitative evalua
tions. Demographic factors such as age and sex had no statisti
cally significant effect, as reported in other studies.12,13

Interestingly, US participants generally rated both authors 
higher than participants in other countries, suggesting cultural 
or contextual influences in patient perspective expression.

Beyond patient preference for ChatGPT-generated answers, the 
free-text comments provide valuable insight into potential patient 
expectations regarding health information materials. Clarity 
seems to emerge as the dominant theme spontaneously raised by 
participants. Some patients reported that institutional websites 
were overly superficial and lacked sufficient depth. In contrast, 
they consistently praised ChatGPT for providing more detailed
explanations. This assumption is noteworthy given the study con
text, a potentially stressful and time-constrained setting such as 
the waiting room prior to an examination. Participants claimed 
that ChatGPT responses were too long, and in question Q5, the 
poorest performance of the human-authored response paralleled 
the markedly greater length of the ChatGPT response, which was 
nine times longer. However, the length was not perceived as a 
major drawback. ChatGPT responses being generally longer and 

Figure 2 Likert plot of participants’ ratings for ChatGPT and human-generated responses. Positive ratings (shades of blue) were more frequent for 
ChatGPT responses, whereas negative ratings (shades of red) were more common for human-generated content. The figure shows the distribution of 
participants’ Likert scale ratings (1 = “No” to 7 = “Yes”) after evaluating both ChatGPT- and human-generated responses to radiology risk questions. 
Each bar represents the percentage of ratings from 1 to 7 across all participants evaluating 1 of 5 questions.
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more detailed than institutional content may have positively influ
enced patient satisfaction.

These results contrast with prior expert assessments4 report
ing ChatGPT-generated materials as overly complex, excessively 
long, or insufficiently adapted to patients’ needs. These findings, 
interpreted with the caution warranted by their hypothetical 
context, may nonetheless challenge prevailing assumptions 
about how patient-facing materials should be written 
and simplified.

Unexpectedly, some patients described ChatGPT-generated con
tent as more reassuring and trustworthy. We hypothesize that the 
empathetic tone and consistent use of polite, supportive language 
substantially contributed to this perception. This interpretation is 
supported by question Q2, in which the human-generated re
sponse most closely approximated a chatbot empathetic style and 
was the only item showing no difference in patient preference 
compared with ChatGPT, in contrast to the other 4 questions.

Notably, patients were equally critical of both ChatGPT- 
generated and human-authored materials regarding the absence 
of explicit scientific references. The lack of transparent data sourc
ing, perceived by some participants as reliance on “black box” 
algorithms, further underscores the need for greater transparency 
in medical information delivery.14 Importantly, although the clini
cal accuracy, guideline concordance, or safety of the content pro
vided was not directly assessed in this study, the scientific 

accuracy of both institutional website content and ChatGPT 
responses had been evaluated by experts in a prior study.4

The observed patient preference for ChatGPT over institutional 
health professional-written responses raises important concerns. 
Previous studies have shown that unclear or poorly adapted 
instructions hinder informed decision-making and information re
tention.15–17 Given that 45% of participants reported prior famil
iarity with LLMs, and considering their criticism of the 
institutional materials, there is a risk that patients may increas
ingly turn to LLMs’ sources of medical information which may 
generate misleading content owing to unverified data sources, 
hallucinations, response variability, and unresolved privacy and 
ethical issues.18–20 While offering key explanatory insights, our 
findings align with previous research demonstrating an overall pa
tient preference for AI-generated written communication and 
counseling.21

Our findings suggest that an expert-guided and clinically vali
dated LLM could represent an effective tool to support radiology 
risk communication by providing on-demand, personalized 
explanations. Health professionals should play an active role in 
the responsible development of such models and in establishing 
clear regulatory frameworks to mitigate the risk of misinforma
tion. Importantly, involving patients and systematically integrat
ing their feedback into the development of educational 
materials should be considered essential. Such an approach 

Figure 3 Butterfly chart of quantitative and qualitative ChatGPT advantages over human-generated responses. Both quantitative and qualitative 
analyses favored ChatGPT over human-generated content, converging in direction and magnitude across all questions. Dark blue bars represent 
standardized effect sizes (Cohen’s d) derived from the quantitative inverse normal transform (INT) analysis of Likert-scale ratings; asterisks denote 
P< .05 for the INT analysis itself. Turquoise bars represent Valence Differentials from qualitative coding, indicating the directional sentiment of 
participant comments. For both measures, positive values indicate an advantage for ChatGPT over human responses, whereas negative values would 
favor human content; however, no negative values were observed, indicating a consistent advantage for ChatGPT across all evaluated questions.
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would better align with patient expectations given that 57% of 
respondents expressed interest in a dedicated radiology chatbot 
focused on radiation protection information.

To our knowledge, this is the first international study evaluat
ing AI-generated health information that combines quantitative 
metrics with qualitative analysis of patient comments. Several 
limitations should be acknowledged.

First, volunteer-based recruitment may have introduced se
lection bias toward participants who were more engaged, 
health-literate, digitally comfortable, or favorably disposed to
ward technology than the broader radiology patient population. 
However, the demographic characteristics and the enrollment 
across 3 culturally distinct countries reflect a broad range of re
spondent profiles. Moreover, although the content translation 
from English to French and Arabic-speaking may have influ
enced interpretation, it ensured consistency with the prior 
study.4 Expanding research to additional languages and clinical 
contexts is essential.

Second, participants were randomized to questions unrelated 
to their own scheduled examinations, potentially reducing emo
tional involvement. Furthermore, participants evaluated a single 
ChatGPT response without personalization or interaction, and 
the comparison involved static frequently FAQ content and 
static ChatGPT-generated responses. Consequently, the findings 
do not reflect real-world conversational LLM use or interactive 
FAQ systems. In addition, only 4 institutional websites were in
cluded, not widely representative of the online radiology infor
mation landscape. However, the objective of this study was to 
compare patient perceptions of LLM-generated information with 
verified institutional content rather than to evaluate the online 
information ecosystem.

Third, the number of questions proposed was limited and se
lected from a prior expert-based study,4 which may not reflect 
real-world patient information-search behavior. Nevertheless, 
the questions were retrieved from the FAQ available on official 
websites that represent typical patients’ concerns. The high 
completion rate and frequent use of optional free-text com
ments suggest patient interest and engagement with the topics.

Fourth, we were unable to formally isolate which communica
tion mechanisms (eg, tone/empathy vs structure/clarity/length) 
drove patient preferences. Moreover, the Author × Question in
teraction indicates that the magnitude of the ChatGPT-human 
difference varies across questions, limiting generalizability and 
highlighting the need to identify determinants of patient prefer
ence. Potential order effect may also have been introduced be
cause question order was randomized only in the online format 
and no washout period was implemented. Moreover, outcomes 
were restricted to subjective assessments within the QUEST 
framework. Although the study materials were previously 
reviewed by 12 international experts, no objective assessment 
of factual accuracy or concordance with radioprotection guide
lines was performed.

Fifth, a temporal mismatch existed between the institutional 
webpages and LLM outputs. Nevertheless, 4 of the 5 questions 
remained accessible and unchanged at the time of manu
script submission.

Finally, this study evaluated content generated by a single, 
older LLM version. Although this choice maximized effect detec
tion in this investigation, model obsolescence is an inherent 

limitation of all LLM research because these systems evolve con
tinuously. Although newer ChatGPT versions are now available, 
the findings remain relevant because patient concerns regarding 
radiation risks are enduring clinical questions. As such, this 
study provides a useful generational baseline for future compar
isons. GPT-3.5's favorable performance may therefore represent 
a conservative estimate of what subsequent LLM iterations 
could achieve.22

In conclusion, unlike medical imaging experts, patients per
ceived ChatGPT as superior to human-written institutional web
sites in radiology risk information. Such a gap between experts 
and patient perspectives emphasizes the need to improve 
patient educational materials and suggests that the communi
cation style of LLMs may enhance perceived clarity, understand
ing, and trustworthiness of medical information. These results 
provide a starting point for developing patient-oriented educa
tional materials that combine radiology professional expertise 
with the communication strengths of LLMs.
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