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Abstract

Background: Patients frequently resort to the Internet to access cancer information. Nevertheless, these online websites often
need more content accuracy and readability. Recently, ChatGPT, an artificia intelligence-powered chatbot, signifies a potential
paradigm shift in how cancer patients can access vast medical information. However, given that ChatGPT was not explicitly
trained for oncology-related inquiries, the quality of the information it provides still needs to be verified. Evaluating the quality
of responses is crucial, as misinformation can foster a false sense of knowledge and security, lead to noncompliance, and delay
appropriate treatment.

Objective: This study aims to evaluate the quality and reliability of ChatGPT's responses to standart patient queries about
radiotherapy, comparing the performance of GPT-3.5 and GPT-4.

Methods: Forty commonly asked radiotherapy questions were selected and inserted into both versions. Responses were
evaluated by six radiotherapy experts using a General Quality Score (GQS), assessed for consistency and similarity using the
cosine similarity score, and analyzed for readability using the Flesch Reading Ease Score (FRES) and Flesch-Kincaid Grade
Level (FKGL). Statistical analysis was performed using the Mann-Whitney test.

Results: GPT-4 demonstrated superior performance, with higher GQS and a complete absence of lower scores compared to
GPT-3.5. The Mann-Whitney test revealed statistically significant differences in some questions, with GPT-4 generally receiving
higher ratings. The cosine similarity score indicated substantial similarity and consistency in responses from both versions.
Readability scores for both versions were considered college-level, with GPT-4 scoring dightly better in FRES (35.55) and
FKGL (12.71) compared to GPT-3.5 (30.68 and 13.53, respectively). Both versions' responses were deemed challenging for the
public to read.

Conclusions: While GPT-4 generates more accurate and reliable responses than GPT-3.5, both models present readability
challenges for the public. ChatGPT reveals potential as a valuable resource for addressing common patient queries related to
radiotherapy. However, it's crucial to acknowledge its limitations, including the risks of misinformation and readability issues.
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Assessing the Quality and Reliability of ChatGPT's Responses
to Radiotherapy-Related Patient Queries: GPT-3.5 versus GPT-4

Abstract

Background: Patients frequently resort to the Internet to access cancer information.
Nevertheless, these online websites often need more content accuracy and readability. Recently,
ChatGPT, an artificial intelligence-powered chatbot, signifies a potential paradigm shift in how
cancer patients can access vast medical information. However, given that ChatGPT was not
explicitly trained for oncology-related inquiries, the quality of the information it provides still
needs to be verified. Evaluating the quality of responses is crucial, as misinformation can foster
a false sense of knowledge and security, lead to noncompliance, and delay appropriate
treatment.

Objective: This study aims to evaluate the quality and reliability of ChatGPT’s responses to
standard patient queries about radiotherapy, comparing the performance of GPT-3.5 and GPT-
4.

Methods: Forty commonly asked radiotherapy questions were selected and inserted into both
versions. Responses were evaluated by six radiotherapy experts using a General Quality Score
(GQS), assessed for consistency and similarity using the cosine similarity score, and analyzed
for readability using the Flesch Reading Ease Score (FRES) and Flesch-Kincaid Grade Level
(FKGL). Statistical analysis was performed using the Mann-Whitney test.

Results: GPT-4 demonstrated superior performance, with higher GQS and a complete absence
of lower scores compared to GPT-3.5. The Mann-Whitney test revealed statistically significant
differences in some questions, with GPT-4 generally receiving higher ratings. The cosine
similarity score indicated substantial similarity and consistency in responses from both
versions. Readability scores for both versions were considered college-level, with GPT-4
scoring slightly better in FRES (35.55) and FKGL (12.71) compared to GPT-3.5 (30.68 and
13.53, respectively). Both versions’ responses were deemed challenging for the public to read.
Conclusions: While GPT-4 generates more accurate and reliable responses than GPT-3.5, both
models present readability challenges for the public. ChatGPT reveals potential as a valuable
resource for addressing common patient queries related to radiotherapy. However, it’s crucial
to acknowledge its limitations, including the risks of misinformation and readability issues.

Keywords: Artificial intelligence; ChatGPT; Large language model; Radiotherapy; Patient
information.

Introduction

In an increasingly digitized society, patients frequently resort to the Internet to access
information about cancer [1-3]. However, despite being one of the patients’ most favored
informational modalities, online websites often need more content accuracy and better
readability [1].

Recently, artificial intelligence (AI)-powered chatbots, such as Chat Generative Pre-trained
Transformer (ChatGPT), signify a potential paradigm shift in how cancer patients can access a
vast amount of medical information [1,3,4]. The rise of these Al platforms, accessible to the
general public, has escalated notably over the past year since OpenAlI released version 3.5 of
ChatGPT (GPT-3.5) on November 30", 2022 [4-13], which amassed over 1 billion users in
March 2023 [4].

ChatGPT, a large language model (LLM) [6,14-17], utilizes natural language processing to offer
varied responses to the same query, considering the context of the conversation and individual
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user preferences [18]. Through text-to-text communication, ChatGPT can engage with humans
[12] and aims to deliver responses resembling human interactions [6,14,18]. This model has
undergone extensive training on a diverse corpus of text data, enabling it to comprehend and
respond to natural language queries across various topics [14]. Additionally, ChatGPT can
compose emails, essays, and medical reports, as well as solve problems and provide
clarifications [10,13,19,20].

On March 14™, 2023, OpenAl announced the release of ChatGPT-4 (GPT-4), which became
available through a subscription-based model [9,12,16]. This new version has demonstrated
outstanding performance across numerous academic and professional benchmarks, providing
more refined and varied responses compared to GPT-3.5 [21].

In this context, ChatGPT has emerged as a contender to traditional search engines like Google
due to its capacity to filter through vast quantities of data and provide easily comprehensible
responses [4,6]. Consequently, ChatGPT presents itself as a potentially reliable source of
medical information to both the public and cancer patients, capable of offering insights
regarding radiotherapy [4,22]. This is particularly significant given the general public's limited
knowledge about this treatment [15,23] and the fears about its possible side effects [24].
Providing patients with comprehensive radiotherapy information at the appropriate stages
may enhance adherence to the treatment plan, as inadequate information can lead to increased
uncertainty, needless anxiety, and distress among patients and their families [24-26].
Additionally, poorly informed patients are likely to be dissatisfied with their care, have
difficulty coping [25] and often have many follow-up questions regarding the treatment
process. Moreover, cancer patients often feel uncomfortable discussing body image and sexual
health with clinicians. Consequently, patient communication with ChatGPT may lower these
barriers [26].

However, given that ChatGPT was not explicitly trained for oncology-related inquiries, the
quality of the information it provides remains unverified [7,14,26]. Evaluating the quality of
responses is crucial, as misinformation can foster a false sense of knowledge and security, lead
to noncompliance, and result in delays in receiving appropriate treatment [4,14,15].
Nevertheless, various limitations of ChatGPT have been identified, such as its tendency to
provide unreliable or inaccurate information, potentially generating incorrect or misleading
responses [14,16]. Furthermore, it has been observed to fall below the expected educational
level [4], as health-related materials intended for patient consumption are typically
recommended to have a reading level equivalent to fifth and sixth grade [4,27]. Additionally, the
training data for GPT-3.5 is outdated, limited to information available up to September 2021,
lacking access to newer knowledge beyond that date [5,28,29]. To address this constraint, GPT-
4 introduces a novel feature wherein external plug-ins can be utilized [22].

To date, limited research has been conducted on the application of language models in the
medical domain, and the effectiveness of ChatGPT in patient education remains indeterminate
[14]. While literature addressing ChatGPT’s capabilities has proliferated in recent months,
there remains a lack of data regarding the quality and reliability of the responses it provides
[11,18].

This study aimed to evaluate the quality and reliability of ChatGPT’s responses to common
patient queries regarding radiotherapy to ascertain its potential as a reliable source of
information for patients. Additionally, it aims to compare the performance of GPT-3.5 with
GPT-4 in generating responses to the same radiotherapy queries.

Methods
To determine the most common patient queries regarding radiotherapy, an assessment was
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conducted on articles by Halkett et al. [24,25,30], Zeguers et al. [31], and the National Cancer
Institute [32]. One hundred twenty-eight questions were formulated based on topics delineated
in the examined articles. These were designed to address patients’ informational needs at
various stages of their radiotherapy treatment, and the key messages typically communicated
by healthcare professionals during this period [24]. From this set of questions, forty queries
were selected for insertion on ChatGPT, excluding duplicates and queries specific to pathologies
or specialized treatments. This exclusion aimed to ensure that the responses could apply to all
patients receiving radiotherapy, thereby reflecting their primary concerns and doubts.
Therefore, the final set of questions was subcategorized into general information (n = 14),
planning and treatment (n = 16), and side effects (n = 10) (Table 1). These dimensions were
chosen to assess potential strengths and weaknesses of responses relating to different topics of
radiotherapy. Question phrasing was intentionally written in the first person to approximate

how an average patient may enter their question into ChatGPT [33].

General Information

Planning and Treatment

1. Why is radiotherapy recommended?

2. What does radiotherapy involve?
3. When should radiotherapy and chemotherapy be combined?

4. What's the cost of radiotherapy treatment?
5. Who will be providing my radiotherapy treatment?
6. How does the radiotherapy treatment machine work?

7. What impact will radiotherapy treatment have on my life?

8. What impact will radiotherapy treatment have on my health in the
future?

9. During the period of radiotherapy, will I have to follow a particular
diet?

10. Will radiotherapy make me radioactive?
11. What does radiotherapy do to healthy cells?
12. How long does radiotherapy take to work?

13. CanI be cured of my disease through radiotherapy treatments?

14. What will happen after the radiotherapy treatment is finished?

1. Can I maintain my daily routine and activities during radiotherapy?

2. Can I keep working while undergoing radiotherapy treatments?

3. Are complementary medicines recommended while undergoing
radiotherapy treatments?

4. What'’s the planning appointment in radiotherapy and what does it involve?
5. Why is computed tomography (CT) planning necessary in radiotherapy?
6. Why are tattoos useful in radiotherapy CT planning?

7. What happens on the first day of radiotherapy treatment?

8. Will the radiotherapy treatment schedule be adjusted to my availability?

9. What am I expected to do during the radiotherapy treatment?

10. Does the radiotherapy machine make noise?
11. How close is the radiotherapy treatment machine going to get?

12. What happens during radiotherapy treatment?

13. Is there a possibility of experiencing pain due to the radiotherapy
treatment?

14. How long does a radiotherapy session last?
15. What should I wear for radiotherapy treatment?

16. Will there be follow-up after the end of radiotherapy treatments?

Side Effects

https://preprints.jmir.org/preprint/63677
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1. What are the side effects of radiotherapy?

2. What skin care should I have during and after radiotherapy?

3. Am I going to feel tired after the radiotherapy treatments?

4. What hygiene care should be taken after radiotherapy treatments?

5. Which steps should be taken to reduce radiotherapy side effects?

6. Will the radiotherapy treatment be interrupted if I experience
adverse side effects?

7. Who can I go to if the radiotherapy side effects become too
burdensome?

8. Will radiotherapy affect my fertility?
9. Will radiotherapy cause hair loss?

10. Will radiotherapy cause permanent damage?

Table 1. Common patient queries regarding radiotherapy by dimension inserted in ChatGPT.

Responses were collected from ChatGPT from 06.04.24 to 09.04.24. Each question was queried
to both versions of ChatGPT in the English language. Each query was entered separately using
the “New Chat” function, acknowledging that ChatGPT considers the context of the
conversation, which could influence the responses. The queries were then regenerated in each
version of ChatGPT, and both responses were documented to analyze the consistency. It is
important to note that no patient records were used in this research, therefore, ethics
committee approval was not required.

Various methods were employed, as described below, to assess the quality and reliability of the
response content, response consistency, response readability, and similarity between
responses from GPT-3.5 and GPT-4.

Quality and Reliability

To evaluate the quality and reliability of the information provided by ChatGPT, we employed a
5-point Likert scale, known as the General Quality Score (GQS), which has been used in
previous studies [14,34]. This assessment criteria included accuracy, use of lay language,
information flow, usefulness, and empathy. The 5-point Likert scale was defined as follows: (1)
inaccurate information, poorly organized text, missing important details, and not helpful for
patients, (2) limited accuracy, some relevant information is present, but still not easily
understandable for patients, (3) adequately accurate information and some important details
are explained in plain language, (4) accurate information, well-organized text, and most
relevant details are presented in a patient-friendly manner, (5) extremely accurate information,
well-structured text, and all relevant details are presented in a compassionate and patient-
friendly way [14].

The mean GQS was calculated by averaging the ratings given by six independent radiotherapy
experts. Among these six experts, three evaluated the responses from GPT-3.5, while the
remaining three evaluated the responses from GPT-4. Each expert evaluated only the responses
from one of ChatGPT’s versions to reduce potential bias during the evaluation process, thereby
decreasing the likelihood of altering assessments and enhancing their credibility [35].
Furthermore, the authors that analysed the obtained results were unaware of the identity of
the radiotherapy experts.

Consistency and Similarity
The consistency and similarity of the responses were evaluated using the cosine similarity
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score. This method involves transforming the text information provided by ChatGPT into
vectors, and then calculating the cosine of the angle between two vectors, which indicates how
similar the responses are to each other. This score was calculated using an online tool. The
cosine similarity score ranges from O to 1, where a score of O indicates complete dissimilarity
between the texts, and a score of 1 indicates complete similarity [14,26].

To assess the similarity between the responses generated by GPT-3.5 and GPT-4, the initial
responses to the same question provided by both versions were inserted into the online tool to
determine the cosine similarity score between them.

The consistency of the responses generated by ChatGPT was assessed by regenerating the same
question into both versions and calculating the cosine similarity score between the two
responses to the same question. By regenerating the same question, we aim to assess whether
ChatGPT can provide consistent information or if its responses vary widely.

Readability

To evaluate readability, responses from both versions were assessed using an online Flesch
Reading Ease test score calculator. This calculator determined the responses' readability using
two different indices: the Flesch Reading Ease Score (FRES) and the Flesch-Kincaid Grade Level
(FKGL). These readability tests use mathematical formulas that consider factors such as
sentence length and word count. The FRES is a numerical score ranging from 0 to 100, with
higher numbers indicating better readability, meaning the content is easier to read and
understand [8,36,37], and corresponding to a lower grade level [4,36,37] (Table 2). The FKGL
score indicates the average number of years of education needed to comprehend a text, with
lower scores suggesting better readability [8,36,37] and correlating to the equivalent school
level [4,36] (Table 3).

Table 2. Flesch Reading Ease Score.

Score Grade Level Summary
90 - 100 5th grade Very easy to read
80-90 6th grade Easy to read

70 - 80 7th grade Fairly easy to read
60-70 8th & 9th grade Plain English

50 - 60 10th to 12th grade Fairly difficult to read
30-50 College Difficult to read

10- 30 College graduate Very difficult to read

0-10 Professional Extremely difficult to read

Table 3. Flesch-Kincaid Grade Level Score.

Score School Level
0-3 Kindergarten/Elementary
3-6 Elementary
6-9 Middle School
9-12 High School
12-15 College
15-18 Post-Graduate

https://preprints.jmir.org/preprint/63677 [unpublished, non-peer-reviewed preprint]
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Statistical Analysis

The data were analyzed using the SPSS statistical software, version 29.0 for Windows®. The
results were considered significant at a 5% significance level (P = .05). An exploratory data
analysis was carried out using frequency analysis (n, %) for qualitative data and mean and
standard deviation (SD) for quantitative data. The Mann-Whitney test was applied to compare
evaluations between the two versions of ChatGPT.

Results

Quality and Reliability

GPT-3.5 received primarily mid-range scores, with most evaluations at levels 3 (n = 14) and 4
(n = 18), indicating generally accurate and comprehensible responses. Notably, some responses
had the highest rating of 5 (n = 5), providing extremely accurate and well-structured
information. However, it also received low scores of 1 (n = 1) and 2 (n = 2) suggesting limited
or inaccurate information.

Conversely, GPT-4 received predominantly the highest score of 5 (n = 25), indicating a superior
ability to provide accurate and well-structured information. Some responses were assigned a
score of 4 (n = 14), and one response received a score of 3 (n = 1), illustrating that it frequently
provided responses that were accurate, well-organized, and accessible to patients. Remarkably,
GPT-4 exhibited a complete absence of lower scores (1 and 2). The score breakdown by
question dimension is shown in Figure 1.

Figure 1. Scores assigned by radiotherapy experts to the total number of responses in each
dimension from (a) ChatGPT-3.5 and (b) ChatGPT-4.

Considering the general information dimension, statistically significant differences were
detected between the two versions of ChatGPT regarding question 3 (P = .043). Regarding
planning and treatment, statistically significant differences were detected in questions 5 (P
=.043), 7 (P = .043), 9 (P = .037) and 12 (P = .043). Regarding side effects, statistically
significant differences were detected in question 4 (P =.025). In either situation, GPT-4 showed
higher ratings (Table 4).

Table 4. Comparison of general information, planning and treatment and side effects between
the two versions of ChatGPT. Mann-Whitney test results.
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Test Statistic

Questions

ChatGPT-3.5 ChatGPT-4 ,
Mean Rank

Q.1 2,33 4,67 .099
0.2. 2,33 4,67 .105
0.3. 2,00 5,00 043
o Q4 3,33 3,67 814
% Q5. 3,17 3,83 637
E Q6 3,17 3,83 653
S Q7 2,83 4,17 346
g Qs 2,17 4,83 072
£ Q.9. 2,50 4,50 121
g Q.l0. 2,83 4,17 346
Q1L 2,33 4,67 .099
Q.12. 2,33 4,67 .099
0.13. 3,50 3,50 1
Q.14. 2,50 4,50 114
Q.1 3,33 3,67 796
0.2. 2,50 4,50 121
0.3. 4,00 3,00 317
. Q4 2,33 4,67 .105
g 05 2,00 5,00 043
g€ e 2,17 4,83 068
g o 2,00 5,00 043
2 Qs 3,00 4,00 317
g Q.. 2,00 5,00 .037
0 Q.10 3,00 4,00 317
g QlL 2,67 4,33 246
j:“ Q.12. 2,00 5,00 043
0.13. 2,83 4,17 346
Q.14. 3,17 3,83 637
Q.15. 2,50 4,50 121
Q.16. 3,00 4,00 317
Q.1 2,50 4,50 121
0.2. 3,33 3,67 817
Q3. 3,00 4,00 317
£ Q4 2,00 5,00 025
& 05 2,67 4,33 261
o Qe 3,50 3,50 1
= Q7 3,00 4,00 487
Q8. 2,50 4,50 121
Q.9. 2,50 4,50 121
Q.10. 3,00 4,00 456

Consistency and Similarity

Regarding similarity and consistency, a cosine similarity score ranging from O to 1 was
calculated, as previously described. Concerning similarity, the mean (SD) cosine similarity
between GPT-3.5 and GPT-4 responses was 0.80 (0.04), indicating a reasonably good similarity
between the two versions of the ChatGPT. Notably, question 11 in the planning and treatment
dimension exhibited the lowest similarity, with a value of 0.68. With respect to consistency, the
cosine similarity mean (SD) for GPT-3.5 and GPT-4 responses was 0.85 (0.04) and 0.84 (0.03),
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respectively. In both versions, the consistency was demonstrated to be good or very good, with
values ranging between 0.74 and 0.92.

Readability

Word count, sentence count, FRES and FKGL for both versions are summarized in Table 5. A
significant disparity was observed in the mean (SD) word count between GPT-3.5 and GPT-4
[265.18 (102.49) versus 385.83 (73.20)]. Additionally, the sentence count was higher in GPT-4
compared to GPT-3.5[19.88 (6.90) versus 16.15 (8.61)].

The FRES mean (SD) for GPT-3.5 and GPT-4 responses were 30.68 (12.89) and 35.55 (12.24),
respectively. This indicates that the responses generated by the two versions were considered
college-level and difficult to read. The FKGL mean (SD) for GPT-3.5 and GPT-4 responses were
13.53 (2.63) and 12.71 (2.65), respectively. This suggests that an average of 14 years of
education (college-level) is required to understand the responses generated by GPT-3.5,
whereas the responses from GPT-4 necessitate an average of 13 years of education (college-
level) for comprehension.

Table 5. Word count, sentence count, Flesch Reading Ease Score and Flesch-Kincaid Grade Level
score of responses from ChatGPT-3.5 and ChatGPT-4.

https://preprints.jmir.org/preprint/63677 [unpublished, non-peer-reviewed preprint]
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ChatGPT-3.5 ChatGPT-4
e Wl S e woL ol e ms mo
Q.1. 332 22 35,31 12,08 378 25 32,36 12,5
Q.2. 414 27 35,97 12,05 453 28 35,97 12,26
Q.3. 304 18 24,11 14,09 340 17 25,8 14,63
Q.4. 188 7 13,53 18 268 15 25,81 14,1
- Q.5. 246 18 28,58 12,67 305 21 21,78 13,83
'% Q.6. 378 27 35,96 11,72 431 27 36,55 12,13
g Q.7. 422 27 35 12,26 358 27 41,9 10,71
c:j Q.8. 389 22 32,74 13,09 351 16 30,79 14,41
% Q.9. 332 25 41,23 10,81 311 25 57,92 8,27
© Q.10. 84 5 17,56 14,98 223 16 21,59 13,71
Q.11. 304 26 36,9 11,02 352 21 37,45 12,2
Q.12. 178 7 33,21 14,94 298 15 47,28 11,6
Q.13. 177 8 27,61 1491 231 9 23,3 16,39
Q.14. 348 22 35,92 12,18 410 13 19,24 18
Q.1. 374 28 49,19 9,72 402 30 52,44 9,27
Q.2. 229 8 21,88 17,32 369 22 52,94 10,04
Q.3. 165 8 15,25 16,99 359 20 16,19 10,93
Q.4. 361 21 26,51 13,83 433 25 39,01 12,12
Q.5. 316 16 16,79 15,82 378 24 26,8 13,43
‘é Q.6. 214 12 15,19 15,57 332 21 30,51 12,93
g Q.7. 358 22 34,35 12,51 472 27 48,93 10,78
é Q.8. 140 5 20,7 17,33 232 15 33,24 12,47
i Q.9. 361 27 40,94 10,87 416 31 43,54 10,52
g Q.10. 76 4 30,59 13,71 106 5 31,28 14,16
2o
~ Q.11. 164 6 0 18 314 16 33,07 13,52
Q.12. 335 24 37,1 11,55 388 28 39,71 11,16
Q.13. 247 16 37,38 11,88 315 19 37,73 12,12
Q.14. 144 5 0 18 264 13 28,24 14,37
Q.15. 327 24 52,01 9,39 337 22 62,5 8,35
Q.16. 183 7 19,42 17,05 339 20 37,9 12,18
Q.1. 340 26 48 9,81 324 11 26,28 16,91
Q.2. 300 26 57,23 8,14 354 33 52,8 8,56
Q.3. 150 7 36,19 13,54 270 9 32,57 16,17
" Q.4. 411 23 43,17 11,68 361 28 48,22 9,74
§ Q.5. 397 21 17,81 15,47 418 17 13,49 17,49
E Q.6. 137 5 32,05 15,6 349 20 37,38 12,38
? Q.7. 298 21 45,09 10,5 371 27 38,28 11,33
Q.8. 164 8 23,53 15,07 277 10 17,15 17,75
Q.9. 108 5 4391 12,5 214 15 57,94 8,72
Q.10. 212 10 29,29 14,44 330 12 26,13 16,45
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Discussion

Principal Results

The power and utility of AI platforms in healthcare, such as ChatGPT, is rapidly evolving and
improving, carrying the potential to significantly improve patient education [5,38]. Our results
demonstrate that although both versions of ChatGPT can accurately answer queries about
radiotherapy, they reveal reduced accuracy when responding to queries related to planning and
treatment, as Valentini et al. has similarly demonstrated [39]. However, the absence of lower
scores (1 and 2) the radiotherapy experts gave to GPT-4’s responses signify a noteworthy
improvement in its response quality and reliability. Therefore, GPT-4 showcased superior
performance compared to GPT-3.5, as supported by several studies [9,21,22,33,36].

Although most responses were correct or close to correct, upon comparing the accuracy of
responses between GPT-4 and GPT-3.5 in the three dimensions, it became evident that GPT-4
consistently offered improved elucidation of specific concepts relevant to radiotherapy
treatment. In question 10 of the general information dimension, GPT-4 specifically delineated
that patients are non-radioactive and may safely interact with others post-treatment ( “You can
safely be around others, including children and pregnant women, without any risk of exposing
them to radiation”). Additionally, within the side effects dimension, in questions 2 and 3, GPT-4
emphasized that the intended creams to use throughout radiotherapy treatment should be only
those recommended by the healthcare provider (“Apply a fragrance-free moisturizer
recommended by your healthcare provider”) and specified strategies to mitigate fatigue, a
treatment-related side effect. Moreover, for questions 7, 11, and 12, within the planning and
treatment dimension, GPT-3.5 demonstrated a propensity to diverge from directly addressing
the queried issue, in contrast to GPT-4. However, in GPT-4's response to the 13™ planning and
treatment question, specific information was inaccurately presented as it erroneously stated
that radiotherapy induces direct pain ( “Direct Pain from Treatment Site: Radiotherapy can cause
localized pain at the site of treatment”).

Moreover, there were a few occasions in both versions where a lack of information was
demonstrated. For instance, in question 7 of the side effects dimension, neither version
mentioned that radiation therapists could serve as advisors for patients experiencing severe
side effects.

In most of the responses, ChatGPT used a typical structure characterized by a succinct
introductory paragraph, followed by five or six bullet points delineating the responses, and
culminating in a short concluding paragraph. Additionally, in a fair number of responses
generated by GPT-3.5 (n = 25) and GPT-4 (n = 28), a statement was included advising that the
information provided should always be discussed with the healthcare providers, consistent
with prior studies [33,40,41]. The cosine similarity score indicated a reasonably substantial
similarity and consistency, and while subtle changes in sentence structure were noted, the
answers remained consistent, implying accuracy [3]. However, the bibliography used to obtain
the information were not disclosed in either version, indicating their incapacity to inform users
of the contentious nature of certain information [7,19].

Concerning readability, all responses were considered more difficult to read than the sixth
grade reading level recommended for patient consumption, a concern highlighted in prior
studies [4,27]. This finding suggests that although the content was predominantly accurate, it
was presented at a level too advanced for the public, particularly for individuals with lower
health literacy [27,42]. Due to the heightened challenges these patients face in understanding
their disease, radiation treatment, and potential side effects, this bears particular significance
[26].

A similar study in the radiation oncology field was conducted by Yalamanchili et al. to

https://preprints.jmir.org/preprint/63677 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Griloet d

determine the quality of GPT-3.5’s responses to patient care questions. The authors verified
that the LLM generated accurate, comprehensive, and concise responses with minimal risk of
harm, using language identical to human experts, however at a higher reading level. To
overcome this issue, it was suggested that direct prompts such as “Explain this to me like I am
in fifth grade” could assist in generating simplified responses. These findings indicate the
potential of the LLM as a valuable resource for addressing patient queries in radiation oncology
and other medical fields [26].

This investigation reveals that this platform, particularly GPT-4, can generate high quality
responses to radiotherapy queries. Therefore, ChatGPT is a convenient and powerful tool,
empowering patients by granting them access to accurate medical information, thereby
facilitating a more effective shared decision-making process [6,36,43]. Additionally, it holds
promise for offering clinical guidance, suggesting treatment options, and serving as a valuable
resource for medical education [42,43]. Hence, it could potentially serve as an alternative to
current online resources [26].

Limitations

This study encountered several limitations. Firstly, the formulation and phrasing of queries in
both versions may have influenced ChatGPT's performance. Additionally, the queries were
exclusively written in English, which restricted responses to a single language. Although the
total number of questions was comparable to other studies, the optimal quantity of queries
needed to evaluate the model effectively remains undetermined. Furthermore, the scoring
process inherently involves subjectivity, particularly with GQS, as different raters may interpret
and prioritize quality aspects differently. Moreover, this study was conducted within a specific
time frame (April 2024), and ChatGPT is expected to improve continuously over time.
Repeating this study later could improve response quality.

The other limitations of our study are a result of the limitations of ChatGPT itself. Firstly, it
should be noted that the information provided by GPT-3.5 is only current up to September
2021. Meanwhile, GPT-4 has a limited number of questions that can be posed within a specific
timeframe and is exclusively accessible through paid subscription, potentially constraining the
public’s access to more accurate information. Finally, ChatGPT is one of many AI models
available, making it uncertain whether the responses obtained represent the general
characteristics of all LLMs. Consequently, further research is essential to fully comprehend
ChatGPT's role in patient education.

Conclusions

Our study revealed that GPT-3.5 and GPT-4 generate reliable responses, with GPT-4
demonstrating superior performance. Although the readability scores for GPT-4 were slightly
better, both versions were considered difficult for the public to read. Therefore, caution is
advised regarding potential misinformation and readability issues. Additionally, GPT-4’s paid
subscription may exacerbate existing healthcare disparities. Consequently, while ChatGPT
reveals potential as a valuable resource for patients, accurately addressing common patient
queries about radiotherapy, its limitations must be acknowledged.
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