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Abstract: Introduction: The medical information generated by large language models (LLM) is crucial for improving 
patient education and clinical decision-making. This study aims to evaluate the performance of two LLMs (Deep-
Seek and ChatGPT) in answering questions related to prostate cancer radiotherapy in both Chinese and English 
environments. Through a comparative analysis, we aim to determine which model can provide higher-quality an-
swers in different language environments. Methods: A structured evaluation framework was developed using a 
set of clinically relevant questions covering three key domains: foundational knowledge, patient education, and 
treatment and follow-up care. Responses from DeepSeek and ChatGPT were generated in both English and Chi-
nese and independently assessed by a panel of five oncology specialists using a five-point Likert scale. Statistical 
analyses, including the Wilcoxon signed-rank test, were performed to compare the models’ performance across 
different linguistic contexts. Results: This study ultimately included 33 questions for scoring. In Chinese, DeepSeek 
outperformed ChatGPT, achieving top ratings (score = 5) in 75.76% vs. 36.36% of responses (P < 0.001), excel-
ling in foundational knowledge (76.92% vs. 38.46%, P = 0.047) and treatment/follow-up (81.82% vs. 36.36%, P = 
0.031). In English, ChatGPT showed comparable performance (66.7% vs. 54.55% top-rated responses, P = 0.236), 
with marginal advantages in treatment/follow-up (63.64% vs. 54.55%, P = 0.563). DeepSeek maintained strengths 
in English foundational knowledge (69.23% vs. 30.77%, P = 0.047) and patient education (88.89% vs. 55.56%, P 
= 0.125). These findings underscore DeepSeek’s superior Chinese proficiency and language-specific optimization 
impacts. Conclusions: This study shows that DeepSeek performs excellently in providing Chinese medical informa-
tion, while the two models perform similarly in an English environment. These findings underscore the importance 
of selecting language-specific artificial intelligence (AI) models to enhance the accuracy and reliability of medical AI 
applications. While both models show promise in supporting patient education and clinical decision-making, human 
expert review remains necessary to ensure response accuracy and minimize potential misinformation.
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Introduction

Prostate cancer is one of the leading cancers 
affecting men globally, with high incidence and 
mortality rates. As the most prevalent malig-
nancy in men, prostate cancer presents a ma- 
jor healthcare challenge, particularly in older 
populations [1]. Advances in early detection by 
prostate-specific antigen (PSA) screening and 

treatment strategies such as surgery, radiother-
apy, and hormone therapy, have significantly 
improved the prognosis for patients [2, 3]. 
Radiotherapy, in particular, plays a pivotal role 
in the management of localized and locally 
advanced prostate cancer, offering outcomes 
comparable to surgery in certain patient co- 
horts [4, 5]. While external beam radiation ther-
apy (EBRT) and brachytherapy are widely used, 
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the precision and effectiveness of these treat-
ments are highly dependent on accurate diag-
nosis, treatment planning, and patient educa-
tion [6]. Thus, ensuring that patients and 
healthcare providers have access to accurate 
and comprehensible information is critical to 
improving treatment outcomes.

With the increasing complexity of medical care, 
Artificial Intelligence (AI), particularly large lan-
guage models (LLMs), is becoming an essential 
tool in modern healthcare [7]. These models, 
powered by advanced natural language pro-
cessing (NLP) and machine learning algorithms, 
have shown promise in various medical appli-
cations, including diagnostics, treatment plan-
ning, and patient education [8]. AI-driven sys-
tems such as ChatGPT have been leveraged to 
provide medical information and support clini-
cal decision-making. However, while LLMs like 
ChatGPT offer versatile applications, their per-
formance may vary based on language, domain 
expertise, and specific medical contexts [7, 9, 
10]. This variation raises the question of how 
different models perform when tasked with 
providing detailed medical knowledge in on- 
cology.

A relatively recent and powerful generative AI 
model, DeepSeek, has emerged as an alterna-
tive to traditional LLMs [11, 12]. DeepSeek is 
designed with advanced reasoning capabilities 
that allow it to engage in complex problem-solv-
ing tasks with greater transparency and clarity. 
Its open-source nature and adaptive approach, 
powered by a Mixture of Experts framework, 
enable it to perform well across a wide range of 
medical domains, including oncology [13]. This 
model offers potential advantages in clinical 
settings, where both accuracy and interpret-
ability of responses are critical. DeepSeek’s 
focus on transparency allows healthcare pro-
viders to better understand the reasoning 
behind AI-generated recommendations, poten-
tially increasing clinician trust and enhancing 
patient education [14].

In the context of prostate cancer radiotherapy, 
the need for effective patient education is cru-
cial, as patients must understand the nature of 
their disease, treatment options, potential side 
effects, and the long-term management plan 
[6]. As such, this study compares the perfor-

mance of DeepSeek and ChatGPT in answering 
questions related to prostate cancer radiother-
apy. Specifically, we aim to assess how these AI 
models handle foundational knowledge, patient 
education, and treatment-related questions in 
both English and Chinese contexts. By evaluat-
ing the accuracy, comprehensiveness, and clar-
ity of their responses, this study seeks to de- 
termine which AI model is more suitable for 
supporting healthcare professionals and pa- 
tients in making informed decisions regarding 
prostate cancer treatment.

Materials and methods

Study design

This study was designed to evaluate the per- 
formance of two LLMs, i.e., DeepSeek R1 and 
ChatGPT-4o, in providing information on pros-
tate cancer radiotherapy. A comprehensive set 
of evaluation questions was created using 
established clinical treatment guidelines and 
common patient queries observed in clinical 
settings. During the question refinement pro-
cess, the research team carefully examined 
and removed questions that were redundant, 
unclear, or overly subjective, ensuring both  
clarity and clinical applicability. The final set of 
questions was organized into three main areas: 
foundational knowledge, patient education, 
and treatment and follow-up care. This struc-
ture enabled a thorough evaluation of the mod-
els’ performance from various angles, while 
maintaining relevance to real-world clinical 
settings.

Assessment process 

Evaluation of DeepSeek R1 and ChatGPT-4o 
was conducted using their respective versions 
dated in March 2025, with responses generat-
ed in both English and Chinese. Each question 
was entered independently using the “New 
Chat” function to ensure that prior interac- 
tions did not influence the model’s responses. 
Example prompts included “We are conducting 
a clinical consultation for a prostate cancer 
patient. Please answer the following ques- 
tions about prostate cancer”. This standardiz- 
ed approach aimed to assess the accuracy and 
comprehensiveness of each model’s respons-
es in the context of prostate cancer radiothera-
py. Since this study does not involve patients  
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Table 1. Definition of a five-point Likert scale for scoring responses to DeepSeek and ChatGPT
Definition
5 The information is comprehensive and accurate, covering all relevant aspects, and is highly reliable, which 

can be fully trusted.
4 The information is relatively accurate and comprehensive, covering most of the key aspects, and can meet 

most of the needs.
3 The accuracy and comprehensiveness of the information basically meet the requirements, but still need to 

be improved.
2 There are some problems with the accuracy and completeness of the information, which need to be further 

supplemented or modified.
1 The information contains a lot of errors and omissions.

or their private data, approval from an ethical 
committee was not necessary.

To guarantee a thorough and clinically perti-
nent evaluation, a panel of five oncology 
experts with extensive experience in prostate 
cancer radiotherapy was formed. The panel 
consisted of one junior specialist, two mid-level 
specialists, and two senior specialists. Each 
group member independently evaluated the 
responses generated by the model using a five-
point Likert scale, assessing the accuracy, rel-
evance, and completeness of the information 
provided. All group members were kept blind to 
which LLMs provided the answers. Any scoring 
discrepancies were addressed through facili-
tated discussions among the panel members. 
Each answer was finally evaluated by a senior 
clinician who has more than a decade of experi-
ence in prostate cancer treatment, ensuring 
consistency and methodological rigor through-
out the evaluation process (Table 1).

Statistical analysis

Descriptive statistics were used to summarize 
the evaluation results, with frequency and per-
centage distributions calculated for categori- 
cal data. The Wilcoxon signed-rank test was 
employed to compare the accuracy and com-
prehensiveness of responses generated by 
DeepSeek R1 and ChatGPT-4o. All statistical 
analyses and graphical representations were 
performed using GraphPad Prism (version 
8.0.2). The significance of difference between 
experimental groups was determined using  
the two-tailed Student’s t-test. Mann-Whitney 
U-test was used for data that did not conform 
to a normal distribution. P < 0.05 indicated 
significance. 

Results

The same set of questions yields different 
response qualities from LLMs due to different 
languages

After screening the initially questions, a total of 
33 questions were finally included in the ques-
tions & answers (Q&A) scoring (Figure 1). The 
questions in the study were evaluated using a 
standardized Likert scale (Table 1). The results 
revealed significant differences in the per- 
formance of DeepSeek and ChatGPT across 
across various language contexts. Although 
both models scored the same on nearly half of 
the questions (15/33) in a Chinese context, 
DeepSeek performed better than ChatGPT on 
16 of the 33 questions (Figure 2A). In contrast, 
the performance of DeepSeek and ChatGPT 
was more comparable in the English-language 
setting. Among the 33 evaluated responses, 
both models received identical scores on 13 
questions, while the score difference was with-
in one point for 15 responses (Figure 2B). 
These results suggest that the two models 
demonstrate relatively comparable proficiency 
in processing English-language medical que- 
ries.

Comparison of response qualities between 
DeepSeek and ChatGPT on prostate cancer 
radiotherapy in Chinese and English contexts

Responses from DeepSeek and ChatGPT on 
prostate cancer radiotherapy were evaluated  
in both Chinese and English contexts using a 
five-point Likert scale. The analysis revealed 
significant differences in performance between 
the two models across different languages. In 
the Chinese context, DeepSeek outperformed 
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Figure 1. Selection flowchart of prostate cancer radiotherapy questions. 
Frequently asked questions about the knowledge and management of 
prostate cancer radiotherapy are derived from existing clinical treatment 
guidelines and patients’ questions in actual treatment.

ChatGPT, with 75.76% of responses receiving 
the highest rating (score = 5) compared to 
36.36% for ChatGPT (Table 2, P < 0.001). 
Conversely, ChatGPT performed slightly better 
in the English context, with 66.7% of responses 
rated as 5 compared to 54.55% for DeepSeek 
(Table 2, P = 0.236). These results show that 
DeepSeek performs excellently in the Chinese 
medical context, while in the English environ-
ment, there is no significant difference in the 
answer qualities of the two models. This may 
reflect that language training and optimization 
may bring differences to the model perfor-
mance (Figure 3).

Comparison of DeepSeek and ChatGPT perfor-
mance in prostate cancer radiotherapy related 
questions across Chinese contexts

An evaluation of the responses from DeepSeek 
and ChatGPT on foundational knowledge, pa- 
tient education, and treatment and follow-up in 
prostate cancer radiotherapy showed signifi-
cant performance differences (Figure 4). For 
fundamental knowledge, DeepSeek demon-
strated superior performance with 76.92% of 
its responses receiving the highest rating, com-
pared to 38.46% for ChatGPT (Table 3, P = 
0.047). ChatGPT exhibited a more evenly dis-
tributed rating profile with a higher proportion 
of responses rated 4 (30.77%) and 3 (23.08%) 
compared to DeepSeek (15.38% and 7.69%).

In the patient education category, DeepSeek 
performed better than ChatGPT in the 5-point 

rating, with 66.67% of the 
responses being rated as 5 
points, while ChatGPT received 
this rating in 33.33% of the 
responses. Although Deep- 
Seek received a higher propor-
tion of high-scoring responses, 
ChatGPT received a larger pro-
portion of 4-point responses 
than DeepSeek (44.44% vs. 
22.22%). Overall, there was no 
statistically significant differ-
ence in their overall perfor-
mance (Table 3, P = 0.375).

For treatment and follow- 
up, DeepSeek’s performance 
was significantly higher, with 
81.82% of responses receiving 
a rating of 5, compared to only 

36.36% for ChatGPT (Table 3, P = 0.031). 
Notably, ChatGPT exhibited a more balanced 
rating distribution, with 36.36% of responses 
rated 4, while no responses from DeepSeek 
received this rating. Additionally, a small pro-
portion of responses from both models were 
rated 3, while only ChatGPT received a 2 rating 
(9.09%).

Comparison of DeepSeek and ChatGPT perfor-
mance in prostate cancer radiotherapy related 
questions across English contexts

Our team further consulted DeepSeek and 
ChatGPT in English context to evaluate their 
performance in prostate cancer radiation ther-
apy-related knowledge. The results showed 
that the performance gap between the two had 
narrowed. In the domain of foundational knowl-
edge (n = 13), DeepSeek exhibited a higher pro-
portion of top-rated responses, with 69.23% of 
its responses receiving a rating of 5, compared 
to 30.77% for ChatGPT (Table 4, P = 0.047). 
Additionally, 38.46% of DeepSeek’s responses 
were rated 4, whereas ChatGPT received only 
15.38% in this category. These findings indi-
cate that DeepSeek provided more compre- 
hensive and highly rated responses in this 
category.

For patient education (n = 9), DeepSeek’s 
responses were rated 5 in 88.89% of respons-
es, whereas ChatGPT achieved this rating in 
55.56% of responses (Table 4, P = 0.125). 
While DeepSeek demonstrated a higher pro-
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Figure 2. A radar chart showing the performance of DeepSeek (orange) and ChatGPT (blue) in both Chinese and 
English contexts.

Table 2. Evaluation of DeepSeek and ChatGPT’s responses to questions related to prostate cancer 
radiotherapy in different language contexts

Five-point Likert scale DeepSeek ChatGPT P-value
Chinese context (n = 33) 5 25 (75.76%) 12 (36.36%) <0.001

4 4 (12.12%) 12 (36.36%)
3 4 (12.12%) 7 (21.21%)
2 0 (0.0%) 2 (6.06%)
1 0 (0.0%) 0 (0.0%)

English context (n = 33) 5 18 (54.55%) 22 (66.70%) 0.236
4 9 (27.27%) 8 (24.24%)
3 5 (15.15%) 3 (9.09%)
2 1 (3.03%) 0 (0.0%)
1 0 (0.0%) 0 (0.0%)

portion of top-rated responses, the difference 
was not statistically significant. In the treat-
ment and follow-up (n = 11) category, ChatGPT 
received a slightly higher proportion of 5 rat-
ings (63.64%) compared to DeepSeek (54.55%) 
(Table 4, P = 0.563). However, the difference 
was minimal and not statistically significant.

Overall, these results suggest that DeepSeek 
demonstrated superior performance in founda-
tional knowledge and patient education, where-
as ChatGPT provided slightly better respons- 
es in the treatment and follow-up category. 
However, the differences observed in patient 

education and treatment-related responses  
did not reach statistical significance, indicat- 
ing that the performance of these two models 
in these areas was generally quite similar in 
English context (Figure 5).

Discussion

With the development of LLMs, their applica-
tions in the healthcare sector have attracted 
widespread attention [7]. Among them, Chat- 
GPT stands out as one of the most representa-
tive models. Previous studies have shown that, 
in diagnosing inflammatory rheumatic diseas-
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Figure 3. A bar chart illustrating the ratings of responses provided by Deep-
Seek and ChatGPT, evaluated on a five-point Likert scale in both Chinese 
and English contexts. The horizontal axis scale (1-100) represents the per-
centage distribution of scores across different levels on the five-point Likert 
scale. ns, not significant; ***P < 0.001.

Figure 4. A bar chart illustrating the ratings of responses related to foun-
dational knowledge, patient education, and treatment and follow-up ques-
tions, evaluated using a five-point Likert scale in the Chinese context. The 
horizontal axis scale (1-100) represents the percentage distribution of 
scores across different levels on the five-point Likert scale. ns, not signifi-
cant; *P < 0.05.

es, ChatGPT demonstrated di- 
agnostic accuracy and effec-
tiveness comparable to that of 
professional rheumatologists. 
Even though ChatGPT may not 
be as accurate as clinicians in 
some details, it can still pro-
vide general information [15]. 
LLMs have also shown poten-
tial in patient health educa-
tion. Studies on pulmonary 
nodules have shown that Chat- 
GPT can appropriately answer 
most related questions with-
out obvious prompts [16]. 
Additionally, when used as an 
educational resource for pa- 
tients with multiple myeloma, 
ChatGPT achieved a response 
accuracy rate of 95%. It indi-
cates that LLMs may be a reli-
able tool in the field of medical 
and health education [17].

In a recent development, 
DeepSeek R1, an LLM devel-
oped by a Chinese research 
team, has garnered global 
attention due to its outstand-
ing performance and low train-
ing costs [18]. It is the first 
Chinese LLM to perform at a 
level comparable to ChatGPT-
4o [14]. This study comprehen-
sively analyzed the response 
performance of DeepSeek and 
ChatGPT in different langua- 
ge environments. Notably, this 
research is the first to intro-
duce DeepSeek into the field 
of prostate cancer radiothera-
py and to directly compare it 
with ChatGPT. The results sug-
gest that the performance dif-
ferences between DeepSeek 
and ChatGPT emphasize the 
challenges of language adapt-
ability in LLMs. In the Chinese 
context, DeepSeek demonst- 
rated a significant advantage 
(75.76% vs. 36.36% highest 
rating), likely due to its open-
source Mixture of Experts 
framework and optimization 
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Table 3. The scoring of DeepSeek and ChatGPT’s responses to questions related to prostate cancer 
radiotherapy in Chinese

Five-point Likert scale DeepSeek ChatGPT P-value
Fundamental knowledge (n = 13) 5 10 (76.92%) 5 (38.46%) 0.047

4 2 (15.38%) 4 (30.77%)
3 1 (7.69%) 3 (23.08%)
2 0 (0.0%) 1 (7.69%)
1 0 (0.0%) 0 (0.0%)

Patient education (n = 9) 5 6 (66.67%) 3 (33.33%) 0.375
4 2 (22.22%) 4 (44.44%)
3 1 (11.11%) 2 (22.22%)
2 0 (0.0%) 0 (0.0%)
1 0 (0.0%) 0 (0.0%)

Treatment and follow-up (n = 11) 5 9 (81.82%) 4 (36.36%) 0.031
4 0 (0.0%) 4 (36.36%)
3 2 (18.18%) 2 (18.18%)
2 0 (0.0%) 1 (9.09%)
1 0 (0.0%) 0 (0.0%)

Table 4. The scoring of DeepSeek and ChatGPT’s responses to questions related to prostate cancer 
radiotherapy in English

Five-point Likert scale DeepSeek ChatGPT P-value
Fundamental knowledge (n = 13) 5 4 (30.77%) 9 (69.23%) 0.047

4 5 (38.46%) 2 (15.38%)
3 3 (23.08%) 2 (15.38%)
2 1 (7.69%) 0 (0.0%)
1 0 (0.0%) 0 (0.0%)

Patient education (n = 9) 5 8 (88.89%) 5 (55.56%) 0.125
4 1 (11.11%) 2 (22.22%)
3 0 (0.0%) 2 (22.22%)
2 0 (0.0%) 0 (0.0%)
1 0 (0.0%) 0 (0.0%)

Treatment and follow-up (n = 11) 5 6 (54.55%) 7 (63.64%) 0.563
4 3 (27.27%) 4 (36.36%)
3 2 (18.18%) 0 (0.0%)
2 0 (0.0%) 0 (0.0%)
1 0 (0.0%) 0 (0.0%)

through training on Chinese medical corpora.  
In contrast, ChatGPT’s competitive edge in the 
English context (66.7% vs. 54.55%) reflects its 
pre-training on a vast amount of English data. 
This discrepancy suggests that model perfor-
mance is not only dependent on algorithm 
architecture but also heavily influenced by lan-
guage-specific resources, such as terminology 
databases and localized clinical guidelines 
[19].

The way in which models process text also influ-
ences the output results. One of the notable 
features of DeepSeek is its transparent reason-
ing mechanism, which may enhance the struc-
tural and logical coherence of its answers, 
thereby better mitigating the impact of prompt 
bias on the responses [20]. Its high ratings in 
Chinese patient education questions (66.67% 
receiving the highest score) indicate that it is 
particularly well-suited to handle content that 
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Figure 5. A bar chart illustrating the ratings of responses related to foun-
dational knowledge, patient education, and treatment and follow-up ques-
tions, evaluated using a five-point Likert scale in the Englis context. The hori-
zontal axis scale (1-100) represents the percentage distribution of scores 
across different levels on the five-point Likert scale. ns, not significant; *P 
< 0.05.

requires cultural adaptation, such as the lo- 
calization of medical terminology. However, 
ChatGPT also exhibited superior performance 
in certain areas. For example, in some English-
language questions, ChatGPT demonstrated 
stronger clinical relevance, likely due to its 
extensive general-purpose corpus and more 
sophisticated contextual understanding. No- 
netheless, its more dispersed ratings (e.g., 
44.44% rated 4 in Chinese patient education 
questions) suggest potential issues with infor-
mation redundancy or a lack of emphasis on 
key points.

Linguistic differences directly impact the pra- 
ctical utility of language models [19, 21]. The 
complexity of Chinese medical queries, particu-
larly regarding term abbreviations and the inte-
gration of traditional Chinese and Western 
medicine concepts, presents additional chal-
lenges for model comprehension [10]. However, 

DeepSeek has been able to 
overcome some of these diffi-
culties through targeted train-
ing on Chinese medical cor- 
pora. In contrast, the standar- 
dized presentation of medical 
concepts in English, such as 
the TNM staging system, pro-
vides ChatGPT with a clearer 
semantic interpretation path-
way [22]. Furthermore, aspects 
such as patients’ preferences 
for treatment modalities, in- 
cluding knowledge of tradition-
al Chinese medicine, may not 
be fully captured by general-
purpose models, necessitating 
further fine-tuning with local-
ized data for optimization [23, 
24]. Consequently, selecting 
the appropriate large language 
model is crucial for patients  
to receive the most precise 
and linguistically adapted me- 
dical information, underscor-
ing the importance of lan-
guage-specific model optimi- 
zation in AI-driven healthcare 
applications.

This study demonstrates that 
both DeepSeek and ChatGPT 
perform well in answering 

questions related to prostate cancer radiother-
apy. However, limitations still exist, necessitat-
ing human expert review to ensure accuracy 
and reliability. One of the most critical con-
straints affecting response quality is the issue 
of “hallucinations” in large language models, 
requiring vigilance against potential “overconfi-
dence” risks [24]. AI models inherently tend to 
generate an answer regardless of the certainty 
of the information, yet they cannot guarantee 
the evidence level of their sources [25]. To 
address this, the expert evaluation mechanism 
employed in this study - comprising indepen-
dent assessments by five experts followed by a 
final review by a senior physician - validates the 
effectiveness of a human-AI collaborative 
model in enhancing information reliability. 
Moving forward, future research could explore 
real-time interactive systems that dynamically 
integrate AI-generated content with clinical 
guidelines, allowing for final verification and 
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annotation by medical professionals. Such 
advancements may introduce new diagnostic 
and treatment paradigms in clinical applica-
tions, further improving the accuracy and trust-
worthiness of AI-assisted medical consulta- 
tions.

Limitations and future directions

This study has certain limitations. The sample 
size was relatively small (33 questions) and the 
scope was restricted to prostate cancer radio-
therapy. Future research should expand the 
evaluation to a broader range of diseases, AI 
models, and linguistic contexts to ensure more 
comprehensive insights. Additionally, improve-
ments in real-time model updates and inter- 
net search capabilities could further enhance 
response accuracy and reliability. However, eth-
ical considerations, such as data privacy, secu-
rity, and accountability, remain critical cha- 
llenges that require further exploration. Future 
studies should address these issues to refine 
the role of AI in medical consultations and 
improve its integration into clinical practice.

Conclusion

This study demonstrates that both DeepSeek 
and ChatGPT exhibit strong performance in 
addressing questions related to prostate can-
cer radiotherapy. DeepSeek performs better in 
Chinese context than ChatGPT. This advantage 
is likely attributed to DeepSeek’s Mixture of 
Experts framework and its optimized training 
on Chinese medical corpora. In contrast, in the 
English-language setting, both models per-
formed comparably. These findings suggest 
that DeepSeek may offer a superior experience 
for Chinese-speaking users, ensuring timely 
and accurate medical information in that lin-
guistic context. 
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