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Course Introduction

 the product of the modern information society with the rapid development of 

science and technology

 a scientific method course specializing in how to obtain the required medical 

knowledge, which provides a means for medical students to better learn and 

master the knowledge of professional courses

 involving multi-disciplinary knowledge such as medicine, information science, 

computer and network

 aimed to cultivate and improve medical students' information literacy ability, 

scientific research ability and innovation ability



Multimedia 
courseware

Management 
Software

Network 
Teaching

the visual image of teaching by using  

text, pictures and other means

intuitive demonstration is helpful for 

real time learning

a variety of resources to facilitate 

students' self-study, review and test

Teaching Approach
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What is information

There are many types of information: natural information,

biological information, social information, etc.

Spring is 

coming

 It is the general name of the content exchanged between organisms and

the outside world through feeling. It is a basic attribute of matter and the

external expression of the way of material existence and its movement

law



What is knowledge

 Our understanding and mastery of nature, human society and the law of 

thinking activities through information 

 A collection of systematic information recombined by human brain through 

thinking 

 Know-what       Know-why  

 Know-how        Know-who



What is intelligence

The knowledge needed to solve a specific problem

（knowledge, transmission and benefit）

Intelligence (information) consciousness: that is, "the ability to 

realize intelligence", is people's conscious response to a large 

number of objective intelligence 

Intelligence consciousness also refers to people's enthusiasm 

and initiative to obtain information



• knowledge: specific knowledge or information processed 

and needed by users

• transitivity: dynamic acceptance and utilization 

• utility: enlighten thinking, enhance insight, change 

knowledge structure, improve cognitive ability, and give 

play to practical, social and economic values 

Attributes of intelligence



What is Literature （Document）

The knowledge recorded on a certain carrier (paper, disk and 

optical disc) in a certain way (text, image and sound) is called 

literature 

The external manifestation of knowledge



KnowledgeIntelligence InformationLiterature

 Information←→Knowledge→Intelligence

Literature

Relationships



Generalized concept——referring to the process of organizing and 

storing information in a certain way and finding out relevant 

information according to the needs of users, thus, full-name：

Information Storage and Retrieval

Search

Search tool

Retrieval system
Information set

Store

 search tool: a tool for reporting, storing and searching information, 

book or card type, manual retrieval 

 retrieval system: It is composed of retrieval equipment and 

documents or databases processed and stored on corresponding 

carriers

Information Retrieval



Retrieval tool

Retrieval system



Narrow concept——only referring to the second half of the above 

process, that is, the process of finding the required information 

from the information set, which is equivalent to what people usually 

call information search

Information Retrieval



Types of information retrieval

According to the retrieval method, it can be divided into:

direct retrieval——obtaining information directly from information 

set and document carriers

 indirect retrieval——obtaining the required information through the 

retrieval tool or retrieval system



By search object:

 Literature retrieval

 The main form of information retrieval, is to find out the required primary 

or tertiary literature through secondary literature, including manual 

retrieval tools and computer retrieval system 

 Data retrieval

 Data retrieval, such as finding mathematical formulas, data charts, 

components and properties of a material, is a deterministic retrieval 

 Fact retrieval

 Taking specific facts as the retrieval object, and the fact content 

includes a large number of scientific events and social events

Types of information retrieval



Divided by retrieval depth 

Full text retrieval

 The retrieval system stores the whole article or the whole book; another 

meaning refers to a search from the full text of the literature 

Image retrieval

 Information retrieval based on graphics, images or graphic information 

Multimedia retrieval

 Information retrieval based on multimedia information such as text, 

image and sound,etc

Types of information retrieval



The role of information retrieval

Make full use of information resources and avoid repeated work: in 

the research work, every step of any project, from topic selection, 

experimental research or design to achievement appraisal, is 

inseparable from information. Only by fully mastering the relevant 

information can we avoid repetition, ensure that the research work 

starts at the highest possible level and shorten the research cycle

Update their own knowledge accumulation to meet the needs of 

social development: mastering the methods and skills of 

information retrieval is an important means to form reasonable 

knowledge and update knowledge 



Computer Retrieval

Referring to information 

retrieval by means of 

computer technology 

through modern 

retrieval methods such 

as CD-ROM, online 

and network



Document database

 Field：the most basic unit of a document database, the data items that make 

up a record



 Record：each record describes the external and content characteristics of 

the original information

 File：an ordered collection of literature records of a discipline or topic in the 

database. Tens of thousands of records in a database are usually divided 

into several files. Each document in the file is a record, the external and 

internal features such as title, author, abstract and subject words are fields.

 Database：referring to the collection of computer-readable and organized 

relevant literature information. It usually consists of several files, each file 

consists of several records, and each record contains several fields.

Document database



Computer retrieval

Retrieval technology and its implementation

Including basic Boolean operators, word truncation, word position 

restriction, field restriction, etc.

Boolean operators:  “(and,*)”、“(or,+)”、“(not,-)”

Operator precedence: OR < AND  < NOT <（）

eg. viral pneumonia AND X-ray

(novel coronavirus pneumonia OR COVID-19) AND CT

pneumonia NOT viral pneumonia



Keywords are words or concepts extracted from your 

topic (subject of research)

They are unique and related to the field being 

investigated.

Do not forget that you are dealing with a computer, not a 

human being! Do not write a full sentence, just words 

(including synonyms) unique to your topic.



A Boolean Search is a computerized search using 

“operators”

They are words by which search terms (keywords) 

are combined

The operators may be used to expand or narrow a 

search



Simple commands that tell search engines  which terms 
you want your search results to include or exclude

Most widely used are
 AND 

 OR

 NOT

By convention, Boolean terms are usually typed in all 
caps



Boolean operator

ORAND NOT

influenza AND vaccination vaccination OR vaccine influenza NOT vaccination



AND

 All terms must be present in each record retrieved (overlapping area 

indicates terms retrieved)

 Use to combine different concepts

weight loss dieting eating disorders



OR

 At least one of the terms must be present in each record retrieved (blue 

area indicates terms retrieved)

 Use to combine synonyms or similar terms

obesity morbid obesity



NOT

 The designated term must NOT be in any records retrieved (orange 
area indicates records that will be excluded)

 Use to exclude all records containing a term 

 BUT may eliminate relevant records as well, so use only after 
consulting a librarian

gastroplasty
Diet therapy 



Truncation

different retrieval systems have their own regulations on word 

truncation characters 

It tells the software that you wish to obtain ALL possible 

terminations

commonly used: ?、*、！、$

 *——unlimited truncation，used to replace 0-n letters at the end 

of the word

 vaccin*, used to find out all the literature containing the root of 

vaccine, eg. vaccina; vaccine; vaccines; vaccination; vaccinium; 

vaccinated; post-vaccinal; post-vaccination; vaccine-naive



A summary of the article (anything from 10 to 200 

words).

Helps you assess if the article is relevant to your 

search/topic.

Tells you more about an article than just reading the 

title.



A “citation” is the way you tell your readers that certain 

material in your work came from another source.

It also gives your readers the information necessary to 

find that source again, including:



the title of the work

information about the author

the name and location of the company that published 

your copy of the source

the date your copy was published 

the page numbers of the material you are borrowing





Search models

• Boolean search model:

• Mostly is used for searching in databases where subject is 

described with few key-words or key-phrases (e.g. 

bibliographic databases).

•

• Divides database in two simple sets: relevant documents 

(hits) and non-relevant documents. Relevancy is a binary 

property.



Search models

Boolean operators AND, OR and NOT：

• Query diabetes OR insulin

finds documents that contain at least one of the descriptors.

• Query diabetes AND insulin

finds documents that contain both descriptors.

• Query diabetes NOT insulin

finds documents that contain first descriptor, but not the 

second one.



Search models

Critique of the Boolean model:

• With the query  d1 AND d2 AND d3 AND d4

only the document that contain all four descriptors will be found.

• Probably the document with three or even two of the 

descriptors could be useful but it will never be among hits.

• With the query d1 OR d2 OR d3 OR d4

all documents that contain at least one of the descriptors will 

be found.



Precision rate: relevant literature detected /total 

number of documents detected

Evaluation of retrieval 

Recall rate：relevant literature detected /total 

amount of relevant literature



 Reduce the number of hit documents and improve the accuracy

 Precise retrieval

 AU= limited to specific authors

 JN= limited to specific titles

 LA= limited to specific languages

 PY= limited to specific years

 Literature correlation：Title＞Keyword＞MeSH＞Abstract＞Full-text

Field qualified retrieval



Qs

Is the content of the subject represented by the following 

two retrieval formulas consistent?

 bronchiolitis obliterans AND X-ray

（bronchiolitis NOT bronchiolitis obliterans）

AND X-ray

No



Types of documents

Divided by carrier

Divided by publication



Divided by carrier

 Printed literature

 Photosensitive literature

 Machine readable literature



Printed literature

 Carrier: paper

 Examples: books, magazines, newspapers

 Recording means: printing and copying

 Features: direct reading, easy to use; it is not 

conducive to retrieval and preservation; large 

space for collecting documents



Photosensitive literature

 Carrier: photosensitive 

material

 Examples: microfilm, film, 

slide

 Recording means: micro 

technology, photography 

technology

 Features: small volume; 

can't read directly



Audio visual Preservation 

Center of the Packard 

campus of the Library of 

Congress



Machine readable literature

 Carrier: magnetic material, optical disc

 Examples: disk, optical disc, tape

 Recording means: magnetic recording and coding technology

 Features: high storage density and fast speed; facilitate long-distance 

transmission; easy to copy, high cost, can not be read directly



Divided by publication

 Books：a kind of information source that systematically discusses 

or summarizes a certain specialized knowledge or a certain 

discipline. Legally published books have copyright pages.

Main features: the content is relatively mature, but relatively old.

 Periodical: also known as serial publications, a document carrier 

published regularly or irregularly. Generally, it has the same name, 

and the volume number is compiled according to a certain time. 

Normally each volume is divided into several issues.



Periodical: the most important source for people to obtain 

information. About 70% of all scientific and technological 

information used by scientists and experts is provided by 

periodicals.

 Electronic Journal: rising in the current network era, and there 

are many forms, including the digitization of printed journals, 

the online version of printed journals, and online journals 

(Open Access Journals).

Divided by publication



Conference Literature: referring to academic conference 

literature, which often reflects the development trend of science 

and technology. It is characterized by a short interval with the 

latest achievements, but its content may not be mature 

compared with journals.

Divided by publication



Patent: in countries with a patent system, any domestic or foreign 

individual or enterprise who has created an invention may, in 

accordance with the provisions of the patent law, apply to the 

domestic or foreign patent office. After passing the examination, it 

is approved to grant the right to enjoy the results of invention within 

a certain period of time and be protected in law. Such a technology 

proprietary right protected by law is called a patent.

Divided by publication



Dissertation: it is an academic paper written by university 

graduate students and graduates for scientific research to obtain 

a degree. According to different degrees, it can be divided into 

bachelor's thesis, master's thesis and doctoral thesis.

Divided by publication



Book
Borko H, Bernier C L. Indexing concepts and methods. New York：
Academic Press,1978

Periodical
Porter MF, Zhang J. An algorithm for suffix stripping. Program, 1980, 
14(3):130~137 

 Dissertation

 Cairns R B. Infrared spectroscopic studies on solid oxygen 
[dissertation]. Berkeley： Univ. of California,1986  

 Patent

 Dougherty R C. Chemical and biological agent resistant hose for gas 
transmission  and personnel protection. USA. US6,029,712(CI. 138-141; 
F16L9/14),29 Feb 2000.

Description format of main document types



Citation Information

Title/Author(Affiliation)//Periodical. Year, 

Volume(Issue).–Page number

Source information

Citation & Source



Level of literature

Grey Literature: referring to the original documents without any 

processing, such as experimental records, manuscripts, original 

audio recordings, original video recordings, conversation records, 

etc. Its characteristic is that the information source is direct and 

true, and the content is novel.

Primary literature: referring to the literature created or written by 

the author based on his own research results, such as books, 

journal papers, scientific and technological reports, patent 

documents, conference documents, dissertations, technical 

archives, etc.



Level of literature

Secondary literature: referring to the literature workers 

collect, refine, concentrate, process and sort out the 

scattered unorganized primary literature, and organize, 

edit and publish the literature according to certain 

scientific methods. It is an instrumental literature edited 

for more effective management and utilization of 

primary literature



Level of literature

Secondary literature



Level of literature

Tertiary literature: referring to the literature written through 

extensive and in-depth analysis, research, comparison, synthesis, 

review and generalization of relevant primary and secondary 

literature, such as review, annual progress report, encyclopedia, 

manual, Yearbook, dictionary, etc. It is characterized by text 

refinement, which is systematic, comprehensive, knowledgeable 

and instrumental.



Qs

Which level of literature the ScienceDirect belongs to?

Secondary Literature



Types of electronic resources

By discipline type

 Comprehensive or professional 

resources

By language type 

 Chinese resources, multilingual 

resources

By the amount of information provided 

 Abstract , full-text or fact data type



Types of electronic resources

According to the use license or 

production purpose

 commercial database

 free database

According to type of literature

 e-journal

 e-book

 dissertation database

 patent database



Free resources

NSTL 

https://www.nstl.gov.cn/

BioMed Central

https://www.biomedcentral.com/

Open Access Library     http://www.oalib.com/

For more

Library homepage-E-resource-free resource

https://www.nstl.gov.cn/
https://www.biomedcentral.com/
http://www.oalib.com/






Analyze Topic

Select a search tool

Determine the retrieval approach and retrieval strategy

Determine  search terms

Acquire original documents

Basic steps and methods of information retrieval



Find out the main contents and related contents involved in the 

subject, and form the words for retrieval

Clarify the type of literature required by the subject 

Determine the time range for retrieval

Determine the language required for retrieval 

Analyze Topic



Systematically master the knowledge of a subject--Book

Finish report, academic research——Research reports, 

scientific papers, dissertations, conference documents, 

etc.

 Invention and creation, process reform, new product 

design, introduction of equipment and signing of 

contracts——patent document, etc.

Analyze Topic



Retrieval Step

Analyzing the search topics

• The discipline and subject area of the topics

• The contents and its characters of the required information 
concerning about the topics

• The type of the required information containing the literature 
type, publication types, etc.

• The index requirements for new search, precision ratio  and 
recall ratio



Retrieval Step

Determine the search terms

• Search terms:

• basic elements to express literature information requirements, 

as well as the basic units for matching in the retrieval system

• directly affects the search results whether the search terms 

are properly selected or not



Retrieval Step

Determine the search terms

• Select subject headings first.

• Select the commonly used jargon.

• Determine synonyms and related words.

• Select the codes regulated by the database. A variety of codes 
are used to represent various topic areas in the profiles in 
many databases, achieving high matching.



The proper selection of retrieval tools or retrieval 

systems will directly affect the efficiency and quality of 

retrieval.

Consider the coverage, document type, discipline 

scope, document quality and retrieval function of the 

collected documents.

Select a search tool



Professional database is the first choice of scientific and 

technological literature research

 It is rigorous, normative and continuous, and has high academic value

 The database retrieval function is powerful, and the retrieval results are 

accurate and reliable

Database selection order: Periodical literature before conference 

and report; First use the abstract database, and then the full-text 

database

Select a search tool



Retrieval Step

Select retrieval approaches

• Depends on the two conditions:

• One is the known conditions and retrieval requirements of the 

topics to be retrieved;

• The other is the retrieval approaches provided by the scheduled 

search tools.



Retrieval Approach

• Retrieval approach is the starting point and the route of the 
information retrieval

• Provided by different search tools are not identical.

• The common retrieval approaches are as follows:



Classification approach: determine classification category and 

classification number 

Subject approach: identify subject words and keywords 

Author approach: pay attention to the author name spelling rules

Serial number approach: use the codes provided by the retrieval 

system, such as patent number, standard number, chemical 

molecular formula index and CAS registration number

Retrieval Approach



Retrieval Approach

• The way for retrieving the 

literature information by 

classification number and 

category name, which adopts 

subject classification number 

as the search portal according 

to the professional discipline 

characteristics of the literature.

Classification Approach



Subject Approach

• The way, with subject concepts regarding the literature as the 
search portal, is employed to retrieval literature by subject 
index.

• PubMed’s MeSH Database

Retrieval Approach





Thesaurus

Descriptors form artificial language, which is used for 

indexing and searching:

 for each object or conception only one descriptor 

exists (control of synonyms), and

 each descriptor describes only one object or 

conception (control of homonyms)



Subject Heading Search

 SH is the “official” term for a concept—picked by indexers from a pre-set list

 The same SH is assigned to all articles addressing a concept, even if the 

article’s authors use other terms to describe that concept

EX: All of these articles have the SH “breast neoplasms”:

 Secretory carcinoma of the breast. A case report and literature review

 Multiple cutaneous acral metastases in a woman with breast 

adenocarcinoma …

 The experience of making treatment decisions for women with early 

stage breast cancer: a diagrammatic representation



Subject Heading Search

You must identify SH that reflect your topic of interest

Search engine searches only within SH field, and 

retrieves only records with chosen SH 

Since only the contents of the SH field are searched, you 

are likely to cut down on the number of irrelevant 

citations retrieved.



Keyword Search

• The way to retrieve literature with the keywords of the literature 
as search portal.

• The usage of synonyms should be paid more attention when 
searching literatures by keywords so as to avoid the missed 
retrieval of the literature.

Retrieval Approach



Keyword Search

“Natural language”: you use ANY terms as search terms 

 Search engine looks for your terms in all parts of the record

 If your chosen terms fail to match terms in a record, you will not 

retrieve that record (even if it’s relevant)

 EX: if you use “breast cancer” in a key word search, you will not 

retrieve records that contain only other terms for this concept 

 Secretory carcinoma of the breast

 breast adenocarcinoma



Search terms

keywords：

 Liver  cancer , liver tumor, liver carcinoma

MeSH

 liver cancer  see  liver neoplasms



There’s the database…

MEDLINE



MEDLINE

PubMed search interface

In PubMed, a search on “obesity” retrieves 413,368 citations*



MEDLINE

OVID search interface

In Ovid MEDLINE, a search on “obesity” retrieves 239,392 

citations. 



Why the different search results?

PubMed:   obesity as MeSH. OR obesity as keyword

Ovid Medline:  obesity as MeSH only



Title Approach

• The way to retrieve literatures by the title catalog (index) of 
the books, journals and documents based on the search 
portal of the title.

e.g. vitamin c[ti] AND common cold[ti]

Retrieval Approach



limit  search in the title field



Author Search

• The way to retrieve literatures by author or organization 
index, with the author, translator and editor signed on the 
literature or community name as the search portal.

e.g. Zhong SZ; Smith BJ

Retrieval Approach



Citation Approach

• Applied to retrieve citing 
literatures by adopting cited 
literatures (references at the 
end of  the article) as the 
search portal.

Retrieval Approach



Agency Approach

• Used to retrieve literatures 
issued by the scholars with 
the name of  the institution 
(work unit) as subject 
terms.

Retrieval Approach



Retrieval Step

Create the search strategy expressions

• Based on the correct analysis of retrieval requirements, 
the appropriate search strategy expressions complying 
with the requirements of subject retrieval should be 
worked out, by properly adopting basic retrieval strategies, 
selecting search terms and employing relevant search 
techniques.



Retrieval Step

Pre-search

• The determined search strategy expressions are applied to re-
search, through which the search results are likely to be too 
many, too few or zero result.

• Thus, search strategies should be modified, even reformulated 
and search scope should be narrowed or expanded.



Retrieval Step

Search for literature clues

• Using an accurate search expression, bibliographies or 
abstracts are searched and then they are selected one by one 
to find out the pertinent literature clues. 



Retrieval Step

Acquire the copy of original full text

• Search the paper and electronic resources in the local library;

• Search the free full-text electronic journal website;

• Search relevant union catalog for interlibrary loan;

• Transfer full-text through institutions sharing the national 
medical literature resources;

• Directly request the author and seek help by network forums 
and so on.
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