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Abstract: Medical question and answer systems have received a great deal of attention in recent 

years as medical technol-ogy has developed rapidly and many new approaches have emerged in the 

field of automated question and an-swer with advances in artificial intelligence. Although 

retrieval-based medical Q&A has been rewarding, the lit-erature summarising these results has 

mostly started with a general classification of automated Q&A or retriev-al-based Q&A, and there is 

a lack of literature focusing on the field of retrieval-based medical Q&A. This paper provides an 

introduction to the definition, process and different approaches to retrieval-based Q&A, and 

anal-yses the current difficulties in the field of retrieval-based healthcare Q&A, starting with the 

current state of Q&A research in the healthcare field and looking at future research directions. 
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1. INTRODUCTION 

With the gradual development of science and technology, the amount of information has also 

exploded. The Internet is filled with a huge amount of information that is useless to users every day, 

so it is especially important to get the target information quickly and accurately through simple 

methods in the huge amount of information. Search engines provide an intuitive platform for people 

to search for information and knowledge content that satisfies the user's ideas. Commonly used 

search engine applications inevitably have a certain degree of query ambiguity, returning results that 

are mostly long strings of information, containing a lot of information unrelated to the user's question, 

rather than the best answer to a specific question, and requiring the user to filter through a list of 

searched information. In response to these problems with search engines, new research directions 

have been developed in the field of search, and question and answer systems have emerged. The 

primary task of Q & A systems is to study the questions and query statements used to parse the 

questions and construct them to meet the user's needs for retrieval and reasoning[1]. Automatic 

question and answer systems have significant advantages over traditional search engines, as they are 



Volume 10 Issue 4 2022 

21 

not only limited to searching, sorting and organising documents, but are also more consistent with 

natural human language representation. 

Since the 21st century, the research and application of natural language processing and intelligent 

question and answer has become a major research direction, many of which also involve the fields of 

information retrieval, knowledge bases and deep learning. In question and answer systems, the 

translation of user input questions into language that the system can recognise requires the support of 

semantic parsing techniques, and the next query steps cannot be done without the support of large 

amounts of structured data. Knowledge graphs, combined with previous ideas such as ontology, 

support the work of question and answer systems, and combined with progressively optimised string 

matching retrieval and similarity calculation techniques[2], question and answer systems can provide a 

more accurate and comprehensive understanding of the user's true thoughts and retrieve them 

accordingly to meet their search needs. 

In recent years, the rapid development of the medical industry and the increasing level of medical 

care, the amount of data is increasing day by day, the problem of information overload in the medical 

field is becoming more and more prominent, and medical health diagnosis has become an integral 

part of life. Combined with the current wave of development of artificial intelligence and intelligent 

healthcare, online consultation platforms are becoming increasingly popular, and the field of medical 

Q&A has sparked widespread interest and become a hot spot for research by many scholars[3]. 

Traditional Q&A methods are divided into two categories, namely retrieval-based Q&A and 

generative Q&A. In the medical field, the accuracy of the answers given to questions is more 

important, and therefore medical Q&A is mainly retrieval-based. As a result, retrieval-based question 

and answer has a significant role to play in the healthcare sector. There are a number of approaches to 

the study of retrieval-based medical question and answer, and in this paper, we have divided the 

different approaches in the field and summarised them in relation to the methods and data sets used in 

each technical direction and the evaluation metrics.  

 

2. SEARCHABLE Q&A 

2.1 Basic definitions 

Q&A systems can be divided into retrieval and generative quizzing according to the method of 

answer construction. Retrieval quizzing, as the name suggests, is a mode of quizzing in which 

questions are retrieved from a corpus of quizzing based on user input to obtain the desired answer. 

Retrieval is usually divided into two steps: recall and sorting. After the user has entered a question, a 

list of candidate answers is initially retrieved from the corpus based on the input text, a process known 

as recall, followed by a ranking of the answers based on a question and answer similarity calculation 

model to obtain the final answer. Generative Q&A, which requires learning the pattern of questions 

and answers, is bound to be trained on a large amount of data, using neural networks to build 

end-to-end Q&A models[4]. 

As can be seen from the above definitions, the answers obtained from retrieval-based quizzes, where 

the key information is usually derived from the corpus itself and is not modified, are characterised by 

fluent language and naturally rich content, while the answers obtained from generative quizzes are 
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automatically generated word by word by the system according to the trained model and have a 

certain degree of uncontrollability. 

2.2 Overall process 

Question and answer systems usually contain three main modules: question processing, information 

retrieval and answer extraction. Among these three modules, the most important one is the 

information retrieval part. According to different retrieval methods, retrieval-based Q&A methods 

can be classified as rule-based methods, machine-learning-based methods and deep learning-based 

methods. Question processing refers to the pre-processing of questions posed by the user in natural 

language in terms of lexical, syntactic and semantic analysis, in order to obtain information such as 

the keywords of the user's query and the type of question to which the question belongs. Information 

retrieval uses traditional information retrieval techniques to obtain documents in which answers are 

likely to be found and to sort the documents, for example. Answer extraction, on the other hand, 

involves various analyses of the candidate documents obtained by information retrieval to extract the 

answers and return them to the user. 

Questionhandling 

When working on a question and answer system, the first task before proceeding to the next step is to 

pre-process the questions. Question pre-processing includes tasks such as word separation, 

deactivation, lexical annotation and grammatical analysis. This process is essential for question and 

answer systems as the type of answer is determined by the type of question. The questions 

encountered in Q&A systems are made up of several words or phrases, so in order to obtain keyword 

information, the question must be divided into words and the keywords in the question must be 

extracted; the extraction of keywords is the core step of question analysis, and information retrieval in 

Q&A systems is done through keywords, so keyword extraction is closely related to the accuracy of 

information retrieval. 

Information Retrieval 

Users get the most accurate answers by asking questions in a question and answer system, mainly 

through information retrieval from a document or knowledge base. Information retrieval is an 

essential step in a question and answer system. The first step is to understand the meaning and intent 

of the user's question and use information retrieval techniques to extract similar information from the 

knowledge base as the answer to the response. In different types of Q & A systems, the retrieval 

method varies; for example, text-based Q & A systems focus on narrowing down the answers to 

documents or related text and extracting the most accurate answers; Q & A systems based on 

question-answer pairs are mainly based on matching sentences with a high degree of similarity in the 

Q & A corpus. The knowledge graph-based Q & A system mainly maps entities in question sentences 

to knowledge graphs to find the relative entity information. 

Answer extraction 

The final step in a Q & A system is answer generation. In text-based, question-answer pairs Q & A 

systems, the data is retrieved through information retrieval, and sentences similar to the question are 

extracted and returned to the user as answers based on the information in the question text; in 

structured data type-based Q & A systems, the corresponding entities are extracted from the answer 

database and given to the user. The answer generation module mainly uses candidate answer 
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extraction to extract possible answers in a document, paragraph or as an answer set, and then 

compares the categories of entities in the answer set with the keywords or entities in the question, 

calculates the weights between each entity, extracts the one with the highest similarity to generate the 

answer, and then returns that answer to the user. 

 

3. SEARCHABLE Q&A CATEGORIES 

The rule-based approach, which is based on set grammar rules, searches the corpus according to the 

rules to match and find the correct answer, with different rules for matching answers to questions in 

different domains, requiring time and manpower to reformulate the rules once the quizzing task is 

changed. As the amount of text data on the web increased, the applicability of rule-based methods 

decreased and deep learning-based methods emerged. The basic idea is to return answers based on 

data prediction without the constraints of fixed rules, which is more scalable than rule-based methods, 

but requires the design of feature extractors and the quality of text feature extraction has a great 

impact on the effectiveness of Q&A. Later, with the rise of deep learning, deep learning-based 

methods were introduced into question and answer models. Deep learning methods are a 

representation learning method that allows input of raw data and can have multiple levels, 

overcoming the disadvantages that rule-based and machine learning methods have and becoming the 

mainstream in the field of retrieval-based question and answer nowadays. The general flow is shown 

in Figure 1. 

 
Fig. 1. Retrieval-based Q&A process 

3.1 Rule-based approach 

The most representative rule-based methods, such as Longest Common Sequence (LCS), have the 

advantage of being simple in principle and easy to implement, but they compare word forms directly, 

do not take into account the connections between words, and cannot distinguish between synonyms 

and polysemous words. 

In early automated quizzes, such as Woods[5] in the LUNAR system, a rule-based general-purpose 

language interpreter was used, through which the user input was understood when the user entered an 

utterance, and answers were selected and generated accordingly. In the rule-based question and 

answer approach, different rules need to be formulated in advance for different types of questions, 

from which the answers are extracted. Kwok[6] proposes a method for formulating rules to classify 

questions, and Li[7] proposes a semantic pattern-based rule for classifying questions. 
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However, as rule formulation is based on a restricted domain, such methods perform better in that 

domain, the models are not scalable, and the formulation of rules requires a lot of work, so there is 

room for improvement, and machine learning-based methods have since emerged. 

3.2 Machine learning based approachs 

In machine learning-based methods, questions are often classified first using machine learning 

methods, followed by the extraction of answers. 

In this step of question classification, researchers have used algorithms such as support vector 

machine (SVM) and random forest to train the question classifier, and to obtain the syntactic relations 

of the questions using lexical and syntactic feature analysis methods, combined with semantic 

classification feature methods such as WordNet and HowNet to classify the questions. 

In the answer extraction module, Yu Zhengtao et al[8] used a spatial vector model to calculate 

similarity to rank answer scores; other scholars regarded the answer extraction task as a sequence 

annotation problem, for example, Yao[9] et al. used conditional random fields (CRF) to find answers 

among candidate sentences. Later scholars discovered the role of syntactic dependencies, frame 

semantics and word embeddings, and Narasimhan[10] and others constructed models to identify 

relevant sentences and build relationships between sentences to improve answer prediction.  

The results that can be achieved by machine learning-based methods depend on the quality of the 

training dataset, such as the size of the dataset, the quality of the annotation and the selection of 

features, and are mostly used for retrieval-based quizzing, but with the rise of deep learning, more 

advanced methods have achieved better results. 

3.3   Deep learning based approach 

In contrast to machine learning methods, deep learning-based approaches are able to build neural 

network models to automatically learn the feature representation of sentences. 

Lu[11] et al. first used a DNN for question-answer matching, and the model was able to fully exploit 

the non-linear and hierarchical relationships between sentences in the matching process, and the 

experimental results showed that the model surpassed the best traditional retrieval models at that time. 

Yan[12] et al. applied CNNs to the sentence matching process, and the model was able to exploit the 

internal structure of sentences and inter-sentence interrelationships to achieve better matching results 

in the matching process, and the experimental results showed that the model outperformed the 

DNN[13] model in terms of accuracy and recall. 

Since single-round conversations do not take into account the conversation history involved in the 

question and answer scenario, multi-round questions and answers emerged later. For multi-round 

questions and answers, Ryan[14] proposed a two-way coding model, proposing a two-way coding 

matching model based on LSTM, which improved the recall rate by 33% compared to the traditional 

model. With the development of deep learning in recent years, more scholars have adopted more 

advanced methods based on their predecessors and introduced external knowledge to improve Q&A 

in various fields. 
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4. APPLICATION OF RETRIEVAL-BASED Q&A IN THE HEALTHCARE SECTOR 

4.1 Current status of medical Q&A research abroad 

In the information age, thanks to the active innovation and comprehensive development of various 

advanced and mainstream technologies, people are fully aware of the importance of strengthening 

information technology management, not only to build a knowledge base as an important task, but 

also to efficiently perform complex and intelligent reasoning operations under the escort of 

information technology. Bayesian-based diagnostic system for lymphatic diseases[15]. In 2015, 

Ahmed Fawzi Otoom and other scholars proposed the application of sensitive sensing controllers for 

real-time monitoring of user data, and relied on a variety of SVM support vector machines, BayesNet 

Bayesian networks and Functional Trees to Several research scholars such as Dr. S. Vijayarani[16] 

have repeatedly highlighted in their published articles that various sophisticated algorithms such as 

NaiveBayes and SVM support vector machines can be used to provide early warning of liver disease; 

in 2016 Khushboo Chandel and several other scholars have made it clear that efficient diagnosis and 

condition analysis of thyroid diseases can be achieved by simply standardizing the introduction of 

data mining classification techniques in the developed system products[17]. In recent years, with the 

development of research technology, the field of medical knowledge Q&A at home and abroad has 

also integrated various methods in deep learning and natural language processing. In 2020, some 

scholars used knowledge graphs to store data for querying, while at the same time fusing similarity 

calculation methods to select the optimal answer, providing ideas for later research. 

4.2 Current status of domestic medical Q&A research 

In the last century, various forms of medical consultation platforms have emerged in the treatment of 

diseases in the domestic medical industry, but they still rely on manual question and answer 

mechanisms, and such mechanisms have many shortcomings and deficiencies in practical application, 

as follows: (1) delayed, it is difficult to get a reply in the first time after the user sends a request for 

consultation; (2) the professional level of answering doctors varies, and it is impossible to determine 

how many patients can be received; ( 3) low level of information technology and excessive 

investment of resources, which makes it difficult to effectively meet patients' consultation needs at 

source. 

In order to overcome these shortcomings and deficiencies, in 2008, a number of scholars such as Hu 

Bisong launched an intelligent diagnosis system based on Bayes algorithm after extensive and active 

research[18], which can automatically complete the basic disease diagnosis and treatment through the 

analysis of disease symptom characteristics, combined with huge experimental data, in fact, it is an 

important research of public health mobile application. 2012, Jing Bin and a number of other scholars 

jointly introduced an auxiliary identification system for thoracic diseases based on modern mature 

algorithms[19], which mainly embeds two core technologies, a decision tree and an artificial neural 

network. Currently, the research of relevant cases is mainly applied in specific industries, such as the 

Ming Medical app developed by Sogou, which will perform basic processing of the symptom 

information sent by the user and guide the user's choice by providing options in order to achieve an 

objective and accurate diagnosis of the disease. In 2016, Baidu released the "Baidu Medical Brain", 

an innovative application of AI technology. "It is a successful breakthrough in artificial intelligence 

and is 90% certain in diagnosing tumour diseases. In the past two years, Chinese medical Q&A has 
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gradually integrated technologies such as knowledge mapping and deep learning, and Li He et al[20] 

constructed a medical knowledge map to realize the Q&A function of online medical communities. 

Currently, the research and application of medical mapping combined with Q&A models in China is 

still in the exploration stage. 

 

5. CONCLUSION AND OUTLOOK 

This paper presents a review of retrieval Q&A systems and their applications in the medical field 

based on research and analysis of relevant literature, introduces the process of retrieval Q&A and 

sorts it into different categories according to different retrieval methods, pointing out the research 

methods of different types of retrieval Q&A methods, including rule-based methods, machine 

learning-based methods and deep The paper also introduces medical Q&A systems at home and 

abroad. The paper also introduces the current status of research on medical Q&A systems at home 

and abroad, and points out the shortcomings of current research. In the field of retrieval-based 

medical Q&A, there are still some directions worth exploring:  

(1) Combining deep learning methods and introducing external knowledge bases, as the system has 

difficulty in recognising similar questions asked by users, retrieval based on a multifaceted corpus 

can greatly improve the recall rate of retrieval. 

(2) Combining data mining methods to mine synonyms of statements in user input questions to 

improve the accuracy of Q&A. 
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