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[ Abstract] Objective To develop an intelligent question-answering model based on retrieval-augmented generation
(RAG) to assist public health professionals in efficiently and accurately extracting key information from technical
documents such as regulations, guidelines, manuals, and literature, thereby improving knowledge acquisition efficiency
and standardized application capabilities. Methods On the basis of RAG, this study integrates an automated text
preprocessing mechanism and employs the LangChain framework to construct a context-aware unified retrieval-
augmented question-answering model powered by large language models (CURA-LLM). This model combines a
threshold-managed information retrieval module with a response generation module supported by historical dialogue
records. Results CURA-LLM demonstrated outstanding performance on three representative public health datasets
related to operational guidelines, testing procedures, and legal regulations, with the F1 scores of 0.941, 0.891, and 0.947,
and the cosine similarities of 0.968, 0.929, and 0.963, respectively. Moreover, CURA-LLM outperformed three existing
domain-specific question-answering models in terms of retrieval relevance and answer accuracy. Conclusions CURA-
LLM provides effective support for the intelligent interpretation and rapid extraction of knowledge from public health
technical documents. It can assist personnel in quickly responding and standardizing execution in scenarios such as
emergency responses, routine management, and professional training, offering strong potential for practical application.
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Table 1 Sample prompts for prompt engineering
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Table 2 Overview of models

A JEX 4 A 35 B P IR K=
DPLM Direct Prompt Learning Method B2k = T
DPR-LLM  Dense Passage Retrieval with LLM AR R & BB ERR
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Table 3 Document preprocessing

SCRY PR (ORE T FRHME R4 BUEH FR BT AT IME
THEER S 6146 157 38.516 15 465.067
Her bR 7 885 153 50.732 22 452.273
L S iNRFS 22 672 304 73.789 76 496.776
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Table 4 Ablation experiments

SCRY FEE i Lz F1 AL T35 N I [ /s

THEEIE T CURA-LLM 2 1H 0.881 0.934 0.905 0.931 6.881
CURA-LLM 0.928 0.956 0.941 0.968 4.909

o AR CURA-LLM % 18 0.811 0.887 0.845 0.903 6.292
CURA-LLM 0.878 0.908 0.891 0.929 3.911

FERLIR B VR 1% CURA-LLM % 14 0.879 0.932 0.902 0.928 4.889
CURA-LLM 0.941 0.953 0.947 0.963 3.021

2.3 BAFH VEFRUE 5 By 42 2L 5, A B 48 T 07 2 o) 2 2% 3 AT 47

231 BERIPEAELE R (R S5) EBRTRMIEES,  ARVOMEVESE. B AR R SO b i R A7
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W] Z M. CURA-LLM TE BT SO H 35 B i
) F1 T 43 A1 4 52 AR AL RE , F1E 5 40 5108 0.941.
0.891 11 0.947; 4 5% FHALLEE 43 11 5 0.968. 0.929 FlI
0.963. % 1 CURA-LLM 7E [n] 25 i 7 1 5 18 A
KT Y R IMAR E, BE A RO 3K P R R,
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Table 5 Model performance results

A [ K A [ 2 F1 AREZAAE PS5 N B B () /s
HER T DPLM 0.587 0.679 0.629 0.763 4539
DPR-LLM 0.852 0.886 0.867 0.912 278
BM25 0.641 0.688 0.663 0.76 2.534
CURA-LLM 0.928 0.956 0.941 0.968 4.909
o AR DPLM 0.549 0.683 0.607 0.738 4.691
DPR-LLM 0.813 0.858 0.833 0.889 225
BM25 0.642 0.715 0.674 0.769 2.391
CURA-LLM 0.878 0.908 0.891 0.929 3.911
L ST iNERrS DPLM 0.602 0.752 0.668 0.815 4352
DPR-LLM 0.902 0.919 0.907 0.933 1.643
BM25 0.644 0.719 0.679 0.775 2.107
CURA-LLM 0.941 0.953 0.947 0.963 3.021
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Table 6 Results on the multi-turn question answering task

XTEFE IR ERIES EIEES F1 ARGLABUEE P34 S A/
Ql 0.946 0.941 0.943 0.96 2.534

Q2 0.93 0.939 0.934 0.953 3.18

Q3 0.849 0.88 0.863 0.92 4511

Q4 0.796 0.867 0.824 0.841 4.777

Qs 0.787 0.783 0.782 0.806 5.583
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Table 7 Answer examples of QA models
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Table 8 Error cases of CURA-LLM answers
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Table 8 Continued
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Table 9 Answer examples and retrieval results of CURA-LLM
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