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I  Stata/IC version 19.0
StataCorp LP, College Station, TX, USA

P < 0.05  
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1 a 

    

 (Claude) b 

“

Helicobacter pylori

” 

Grounded 
response 

 
Hybrid RAG 
(Claude) c 

“

” 

Grounded 
response 

 

(GPT) 

“

” 

No response 
(insufficient 
information) 

(Gemini) 
“I do not know.” No response (no 

explanation) 

(Claude) 

“

” 
Unsupported 
response 

Hybrid RAG 
(GPT) 

“

” 

Unsupported 
response 

Hybrid RAG 
(Gemini) 

“

” 

Unsupported 
response 

Hybrid RAG 
(Claude) 

“

” 

Containing 
Hallucinations 

a Grounded Response; , Unsupported Response; 

, Unclear Response; , Containing Hallucinations; 

, No Answer;  
b Claude Claude 3.5 GPT GPT-4 Gemini Gemini 2.0  
c Hybrid RAG retrieval-augmented generation
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b

RAG-only 
(Claude)  
n = 62 

51 (82) 424 (155-
794) 27 (44) 14 (22) 6(10) 4 (6) 

RAG-only (GPT) 
n = 62 22 (35) 163.5 (41-

662) 18 (29) 1(2) 1(2) 2 (3) 
RAG-only 
(Gemini) 
n = 62 

30 (48) 138 (30-
648) 25 (40) 1(2) 1(2) 3 (5) 

Hybrid RAG  
(Claude)  
n = 62 

61 (98) 666 (477-
1178) 45 (73) 0 (0) 2 (3) 14 (23) 

Hybrid RAG 
(GPT) 

n = 62 
61 (98) 247 (106-

965) 33 (53) 12 (21) 1 (2) 15 (24) 

Hybrid RAG 
(Gemini) 

n = 62 
48 (77) 224 (29-

1178) 31 (50) 4 (6) 3 (5) 10 (16) 

p valuec  < 0.001 < 0.001 < 0.001 0.82 0.18 < 0.001 

Grounded Response; , Unsupported Response; , Unclear Response; 

, Containing Hallucinations; , No Answer; 
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99 (27) 

< 0.001 
20 (11) 1 (reference) 
79 (42) 16.4 (7.6-35.3) < 0.001 

< 0.001 
12 (10) 1 (reference) 
41 (33) 11.3 (4.5-28.4) < 0.001 
46 (37) 15.4 (6.0-39.5) < 0.001 

< 0.001 
16 (9) 1 (reference) 
83 (45) 22.5 (10.2-49.7) < 0.001 
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48 (13) 

 0.09 

  CIS d 30 (16) 1 (reference) 

  CIS  18 (10) 0.99 (0.5-2.0) 0.97 

LLM e 0.62 

  Claude 18 (15) 1 (reference) 
  GPT 17 (14) 2.4 (0.9-6.2) 0.08 
  Gemini 13 (11) 1.9 (0.7-5.0) 0.20 

f < 0.001 

  Hybrid RAG 39 (21) 1 (reference) 

  RAG-only 9 (5) 0.4 (0.2-0.9) 0.03 

 (tokens) 0.04 

29-374 17 (13) 1 (reference) 
375-1178 31 (23) 3.0 (1.2-7.3) 0.01 
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