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ABSTRACT 

This study evaluated the quality and 
readability of responses provided by ChatGPT 
and Gemini to frequently asked questions re-
lated to lymphedema. Ten frequently asked 
questions about lymphedema were selected by 
expert therapists for submission to ChatGPT 
and Gemini. The initial responses from 
ChatGPT and Gemini were recorded without 
follow-up queries. Five independent experts 
(therapists) specialized in this field evaluated 
responses from ChatGPT and Gemini using a 
four-point rating scale. Readability levels were 
analyzed using the Flesch-Kincaid Grade Level 
through WordCalc software. Results indicated 
that except for questions 3 and 6, ChatGPT 
and Gemini provided similar responses, with 
significant differences observed in those two 
questions (p = 0.014). ChatGPT’s answers to 
questions 1, 2, 3, 4, 8, 9, and 10 were found to 
be more readable than Gemini’s, while Gemi-
ni’s answers to questions 5, 6, and 7 were more 
readable. Overall, approximately 70% of 
ChatGPT’s responses were found to be easier 
to read compared to Gemini. The results of 
this study indicate that both AI search engines 
offer comparable responses to research ques-
tions. However, when evaluating clarity and 
accessibility of the answers, ChatGPT was 
found to be more understandable and user-
friendly than Gemini. 
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INTRODUCTION 

Breast cancer is the most common type of 
cancer in women worldwide, and in Turkey, it 
accounts for 47.7% of all cancers in women (1, 
2). Survival rates among breast cancer patients 
in developed countries have improved in recent 
decades (3).  However, as women live longer 
after a breast cancer diagnosis, they may expe-
rience side effects of cancer treatment, such as 
breast cancer-related lymphedema (4).   

Breast cancer-related lymphedema is 
characterized by abnormal accumulation of 
protein-rich fluid in the interstitial tissues of 
the arm, hand, or chest wall, often developing 
as a consequence of breast cancer surgery and/ 
or radiation therapy. Symptoms of lymphede-
ma can emerge at any point following breast 
cancer treatment, with several risk factors con-
tributing to its onset (5).  These include a high-
er number of lymph nodes removed, a larger 
primary tumor size, multi-field radiation ex-
posure, elevated body mass index (BMI), and 
tumors located in the upper outer quadrant of 
the breast (6).  Lymphedema not only affects 
physical health but also impairs daily activi-
ties, diminishes quality of life, and negatively 
impacts psychological well-being (7-9).   

Previous investigations have shown that 
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breast cancer patients often have limited 
awareness of lymphedema, emphasizing the 
need for better education on risk factors and 
preventive strategies, particularly at diagnosis 
or in the early years following treatment (10, 
11).  Recent studies suggest that lymphedema 
knowledge may play a crucial role in influ-
encing the risk of developing the condition, in-
dicating that higher awareness could poten-
tially reduce its occurrence (12,13). Lymph-
edema patients can obtain information about 
their condition from various sources, including 
healthcare professionals, patient support 
groups, books, brochures, and online resources 
or websites (14-16).  Although the exact rate at 
which patients seek out these sources is un-
clear, they play a crucial role in enhancing pa-
tients' understanding of lymphedema, its man-
agement, and preventive strategies. However, 
the accuracy and reliability of the information 
may vary, highlighting the importance of 
guidance from healthcare professionals (16).   

Patient use of online resources for health 
information is increasing, especially with the 
recent growing integration of artificial intelli-
gence (AI) (17,18).  AI can be defined as a sys-
tem's capability to accurately analyze external 
data, derive insights from it, and apply that 
knowledge to accomplish specific objectives 
and tasks by adapting dynamically (19). Al-
though studies in the literature have explored 
the use of AI for patient education in condi-
tions such as hypertension, obstructive sleep 
apnea, and aortic stenosis (20-22), to the best 
of our knowledge, no research has been con-
ducted specifically for lymphedema patients. 
Therefore, it is essential to assess the readabili-
ty, accuracy, and reliability of information 
obtained from AI regarding the diagnosis, 
prevention, and treatment of lymphedema in 
lymphedema patients. The aim of this study 
was to compare the information obtained from 
AI with that provided by healthcare profes-
sionals in order to evaluate the accuracy, qual-
ity, and readability of AI-generated health 
content concerning the diagnosis, prevention, 
and treatment of lymphedema. The findings of 
this study may support the safe, comprehen-
sible, and evidence-based use of AI in patient 
education, particularly ensuring that individ-

uals with lymphedema have access to high-
quality and reliable health information. 

MATERIALS AND METHODS 

Question Collection Process 

As an initial step in question collection, 
various artificial intelligence (AI) chatbots 
were analyzed. The study included ChatGPT-
4 Turbo (OpenAI) and Gemini 2.0 Flash 
(Google). To minimize potential bias and ac-
curately simulate public inquiries, new ac-
counts were created. A non-corporate comput-
er was utilized, and browser history was 
cleared prior to data collection. Each question 
was entered in a newly initiated chat session in 
both ChatGPT and Gemini to prevent AI 
models from referencing prior interactions. 
Additionally, the “temporary chat” feature in 
ChatGPT was enabled to disable conversation 
history for each query. To further eliminate 
potential biases related to AI recognition of 
repeated inputs, all questions were manually 
typed rather than copied and pasted. 

Question Collection  

On February 26, 2025, the AI-based chat-
bot systems were given the prompt: “Can you 
list the top 20 questions that people with 
lymphedema ask you around the world?” This 
method was chosen to identify frequently 
asked questions by leveraging the large-scale 
data access and user interaction capabilities of 
AI. Rather than relying solely on clinical expe-
rience, this AI-driven approach was intended 
to reflect global trends and common informa-
tion needs among individuals with lymphede-
ma. However, it is acknowledged that this 
method may carry an inherent risk of bias due 
to the nature of the AI training data. 

The initial responses from both chatbots 
were recorded, and the resulting questions 
were consolidated into a single question pool. 
Two physiotherapist researchers then inde-
pendently reviewed the pool. Based on prede-
termined criteria—namely, the frequency of 
question occurrence across both AI outputs, 
clinical relevance, and applicability to patient  
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TABLE 1 
Research Questions Generated by AI and Finalized for Study 

No Question 

1 What is lymphedema and why does it occur? 

2 What are the symptoms of lymphedema? 

3 How is lymphedema diagnosed? 

4 Are there different stages of lymphedema? 

5 Is there a definitive treatment for lymphedema? 

6 What methods are used to treat lymphedema? 

7 How is manual lymphatic drainage for lymphedema performed? 

8 How is complex decongestive therapy applied? 

9 What are lymphedema exercises and how are they performed? 

10 Can lymphedema be treated surgically? 

education—10 questions were selected. This 
dual-review strategy aimed to ensure that the 
final selection represented both widespread 
user concerns identified by AI and clinically 
meaningful topics relevant to physiotherapy 
practice (Table 1). 

Response Collection Process 

The questions determined by the re-
searchers were entered into the chat interface 
of the AI chatbots. The initial responses pro-
vided for each question were recorded without 
generating additional prompts or requesting 
further clarification. 

Evaluation 

A research team of five physiotherapists 
was involved in the assessment phase. To as-
sess the quality of the responses, the 4-point 
system proposed by Mika et al. was used (23).  
The scale is rated from 1 to 4, with 1 indicating 
a perfect answer and 4 representing an inade-
quate response. 

Ethics Committee 

Our study did not involve any human re-
search and does not require 'Ethics Committee 
Approval' due to the design of the study (24, 
25).   

Statistical Analysis 

Statistical analyses were performed using 
SPSS (IBM Corp., Armonk, NY, USA). Quali-
tative scores obtained from a 4-point Likert-
type scale were treated as ordinal data. Com-
parisons between Gemini and ChatGPT were 
conducted using the Mann–Whitney U test 
due to the absence of a normal distribution and 
the small sample size. A p-value of <0.05 was 
considered statistically significant for all tests. 

The readability level of the responses was 
assessed using the WordCalc online readability 
test (https://www.wordcalc.com/readability/). 
Readability was assessed using the Flesch-
Kincaid Grade Level, a widely used readability 
metric that estimates the educational level re-
quired to understand a text based on sentence  
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TABLE 2 
Responses of Artificial Intelligence Applications to Research Questions 

No 

Quality of answer 

z p CHATGPT GEMINI 

Median IQR Median IQR 

1 1.00 1.00 1.00 1.00  0.000 1.000 

2 1.00 0.50 2.00 0.50 -1.800 0.072 

3 2.00 0.50 1.00 0.00 -2.449 0.014* 

4 1.00 1.00 2.00 1.00 -0.600 0.549 

5 2.00 0.50 2.00 1.00 -0.516 0.606 

6 3.00 0.50 2.00 0.00 -2.449 0.014* 

7 2.00 0.50 2.00 0.50  0.000 1.000 

8 2.00 0.00 2.00 0.00  0.000 1.000 

9 2.00 0.00 3.00 1.00 -1.964 0.050 

10 2.00 1.00 2.00 0.00 -1.500 0.134 

length and word complexity. Higher grade 
levels indicate increased textual complexity 
and lower readability. This metric was selected 
due to its widespread use in biomedical and 
educational research and its suitability for 
objectively comparing readability across large 
language model responses. To minimize po-
tential scoring bias during the evaluation, out-
puts from ChatGPT and Gemini were anony-
mized before being submitted for evaluation. 

RESULTS 

Results demonstrated that except for 
questions 3 and 6 in which significant differ-
ences were obtained [question 3 (z = -2.449, p 
= 0.014) and question 6 (z = -2.449, p = 0.014)], 
both artificial intelligence models provided 
similar answers. Table 2 displays responses to 
the questions. 

Results also demonstrated that readabili-
ty scores of ChatGPT-4's answers to questions 

1, 2, 3, 4, 8, 9 and 10 were lower than Gemini's, 
while the readability scores of Gemini's an-
swers to questions 5, 6 and 7 were lower than 
ChatGPT's. Approximately 70% of the re-
sponses provided by ChatGPT were found to 
be easier to read compared to those of Gemini. 
The Fleche-Kincaid Degree levels of the ques-
tions are shown in Figure 1. 

DISCUSSION 

Findings of this study show that both AI 
search engines provide similar answers to the 
research questions. In addition, in terms of the 
comprehensibility levels of the answers given 
to the questions, ChatGPT was found to be 
more comprehensible and accessible than 
Gemini. In the current literature, responses of 
artificial intelligence models in terms of com-
prehensibility and explainability are addressed 
in various dimensions. Pirkle et al. in pediatric 
orthopedic cases found that ChatGPT and  
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Fig. 1. Results of the Flesch-Kincaid Grade Level analysis for readability of responses to each of the 10 questions. 

Gemini gave similar answers to the Clinical 
Practice Guidelines of the Academy of Ortho-
pedic Surgeons (26). In the study conducted 
by Abdul Sami et al. in pediatric radiology, it 
was concluded that ChatGPT's answers to the 
questions were more accurate than Gemini 
(27). Another study demonstrated that overall 
performance of ChatGPT in providing infor-
mation to caregivers of pediatric cancer pa-
tients was higher than Google Bard (Gemini 
Pro), Microsoft Bing Chat, and Google SGE, 
and that it could contribute to the information 
acquisition processes of caregivers of pediatric 
cancer patients (28). Engin et al. evaluated the 
effectiveness of ChatGPT, BingAI, and Gemi-
ni in informing families about retinopathy of 
prematurity and found that ChatGPT 
achieved the highest score in terms of accura-
cy and reliability, while Gemini had a high 
score in terms of readability, but its reliability 
was considered lower (29). In another study, 
98 oncological cases were retrospectively 
analyzed and four main decision points such 
as the need for additional imaging studies, 
chemotherapy, surgery and radiotherapy were 
determined. ChatGPT and Gemini showed 
moderate agreement with the multidisciplinary 
tumor board in surgical and radiotherapy 
decisions. ChatGPT also showed moderate 

agreement on chemotherapy decisions, while 
Gemini showed lower agreement (30). In gen-
eral, ChatGPT was found to be superior to 
Gemini on most key points. These studies 
demonstrate that when performances of search 
engines in different patient populations are 
analyzed in the literature, it is found that arti-
ficial intelligence models have an important 
potential in providing medical information 
and decision making for patients and their 
relatives. However, it is noteworthy that there 
are differences in the accuracy, reliability, and 
readability of different search engines.  

CONCLUSION 

This study found that both artificial intel-
ligence search engines gave similar answers to 
research questions. Regarding the comprehen-
sibility of the answers, it was concluded that 
ChatGPT was higher than Gemini for many 
questions. As a result, our study draws atten-
tion with the feature of being the first study in 
the field of lymphedema. It is concluded that 
lymphedema patients and their relatives may 
prefer ChatGPT and Gemini to have informa-
tion about this disease, but the information 
obtained should not be used alone in medical 
decision making. 
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Limitations 

This study represents the first attempt to 
compare the quality and readability of re-
sponses from ChatGPT and Gemini, two ad-
vanced artificial intelligence systems, concern-
ing lymphedema. However, our study has 
several limitations. The analysis focused on 
the 10 most frequently asked questions about 
lymphedema posed to ChatGPT and Gemini. 
These questions may not comprehensively re-
flect all the needs and concerns of lymphede-
ma patients and in the future a broader ques-
tion pool could be developed. As these AI 
models rely on their respective datasets, the 
responses are limited by the data on which 
both models were trained. Furthermore, the 
analysis was conducted based on general 
responses, without considering the underlying 
causes of the disease or patient profiles. In 
additionally inter-rater reliability (IRR) was 
not calculated in this study. The fact that only 
initial responses were evaluated (whereas users 
might ask follow-up questions) is another po-
tential limitation. Although the inclusion of a 
five-member expert panel in the study is close 
to the upper limit of numerical standards in 
the literature (31,32), the fact that the experts 
came from similar clinical disciplines may 
have created a disadvantage. This situation 
may have resulted in a limited diversity of 
perspectives, particularly regarding lymph-
edema, where multidisciplinary views are of 
critical importance in diagnostic and manage-
ment processes. 
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