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Bibliographic Research in Databases - Basic Tutorial for 
Using PubMed, 1st edition, is the first e-book in a collection 
for students and researchers in the areas of health and 
biological sciences. 
 
The objective of this tutorial is to help students and 
researchers to improve the results of bibliographic searches 
of scientific articles more quickly and efficiently. The content 
was prepared in accessible language and organized into 
topics to facilitate access to information. 
 
The reader will get to know the PubMed database, learn 
how to perform a simple search by topic of interest and by 
author, as well as techniques that enable search 
optimization and, finally, how to store articles. 
 
We hope that through the distribution of this material, 
digitally and free of charge, it will enable a more democratic 
access to knowledge. 
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Source: shutterstock.com 
 

What is PubMed? 
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PubMed is an open-access scientific database that contains over 
22 million citations from MEDLINE, natural science journals, and 
online books..  
 
It is developed and maintained by the NCBI (National Center for 
Biotechnology Information) and on this platform you can find 
molecular and bibliographic databases as part of the National 
Library of Medicine (NLM). 
 
Citations, abstracts, articles and books on the platform cover 
topics in the fields of biomedicine, health sciences, natural 
sciences, behavioral sciences, chemistry and bioengineering. 
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PubMed access site 
 

Source: carececo.org 
 

https://pubmed.ncbi.nlm
.nih.gov 



Homepage 
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After accessing the site, this is the PubMed initial screen, where 
the user has at his disposal several features to improve his 
search for articles, descriptor search or MESH terms, indexed 
journals and database. 
 
As we will see in the following figure, in the drop-down menu (on 
the left), there is a search box with several database options for 
research in areas of biomedicine such as PubMed Central (PMC) 
and molecular biology (NCBI). 
 
If the user has difficulty finding results or needs specific results, 
for searches with metagenome or transcriptome, he should opt 
for database selection. 



In 2019, Pubmed updated its interface and some features on its 
platform, this new version proves to be more intuitive, accessible 
and uncomplicated. To access the new layout, just click on the 
button labeled New PubMed that is highlighted by the arrow on 
this page.  
 
A positive difference in the new layout of the platform is that 
below the initial search bar we find 4 icons for different tools and 
functionalities such as the "FIND" icon we have the advanced 
search tool and the "EXPLORE" icon we have the "MESH" tool 
TERMS. 
 
Such highlighted icons prove to be more didactic to the user, if 
we compare with the previous “layout.” Just below we see two 
columns showing the articles, the featured articles and the most 
recent literature of the journals. 
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PubMed Central 
 
 

To access PubMed Central (PMC), go to the home screen 
and scroll to the "About PubMed" option, select to access 
the PMC platform.  

1 

1 

On the "About PubMed" page, click the PubMed Central link 
to access the PMC homepage. The PMC is a free, full-text 
archive of the U.S. National Institutes of Health (NIH/NLM) 
National Library of Medicine and Life Sciences journal 
literature accessible to anyone, anywhere via a web 
browser.  
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Its content is linked to other databases such as NCBI and 
accessed through the entrez search and retrieval systems, 
increasing the user's ability to freely discover, read and build their 
portfolio of biomedical knowledge. 
 
Documents included in the PMC undergo indexing and 
formatting to improve metadata and unique identifiers that enrich 
structured data and results for each bibliography search on 
specific topics. 
 
PMC is not the same platform as PubMed, this difference is 
based on the fact that files and articles found in PubMed are 
physically stored elsewhere, which is not the case with PMC.  
 
Despite PubMed's layout change, the PMC remains with the old 
design, so the bibliographic search strategies have not 
undergone considerable changes..  
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

National Center for 
Biotechnology 
Information or 
NCBI 
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The National Center for Biotechnology Information or NCBI is a 
database that provides a vast set of online resources, 
information and biological data, including the GenBank Nucleic 
Acid Sequence Database®. 
 
In addition to the data contained in GenBank®, the NCBI 
contains biomedical research articles as well as other types of 
information relevant to research in the fields of biotechnology.  
 



 
 
 
  

To start a simple search on the PubMed homepage just follow 
these steps: 
 

1. Identifying the key concepts of your research is a critical 
step. For example, if the research topic is “immune competence 
against bacterial infection”, the key concepts of this research 
will be “immune system” and “bacterial infection”; 
 
2. Translate the key concepts into English “immune 
competence against bacterial infection”; 

 
3. 3. Then fill in the text box on the home page and to start your 
bibliographic search, just click on Search, as in the following 
example. 

 

Initial Research 
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Primarily, the bibliographic search must 
begin with the definition of a research topic 
in a clear and defined way and once the topic 
is defined, the bibliographic survey can start, 
which may even have a satisfactory result, 
but if not, it can be changed. and minimized 
through the use of search filters. 
 
Even with the use of filters, the use of the 
initial text bar and the writing of the theme in 
running text, can be one of the alternatives 
of bibliographic search for researchers and 
authors, but as we can see in the example 
above, the amount of results (3.087 articles) 
may be inconvenient to obtain adequate 
results.    
 
 In the sidebar on the left, we can see options for refining the search. 

The refinement can be done regarding the type of article or study, 
publication date, text availability, language and other filters. 
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When performing a simple search, as demonstrated on page 
13, we see more changes in the interface where we can see a 
graph to refine the publication date of the search. The other 
search filters such as article or study type or text availability 
remain the same. 
 
The novelty of the new interface is the addition of “Sex” filters; 
“Subject”; “Journal” and “Age” which will optimize the user's 
search, as the user can choose more than one filter option, as 
well as reset their filters by clicking on the Reset filters button. 
To access the new filters folder, click on the button Additional 
filters which will be in the lower left corner of the screen and is 
marked on the following page. 
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 Bibliographic Search 
Optimization 
 
 

In the first step of the bibliographic search, after selecting the 
research topic, it is recommended to select a research language 
(generally the use of the English language due to the universal 
language factor), identify the descriptors or mesh terms or 
keywords that will express the content desired, select the 
Boolean operators that will unite the previously selected 
descriptors and define the informational source, such a strategy 
can improve the chances of more satisfactory results of the 
bibliographic survey. 
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Efficient search 
methodology 

Establish 
search topic 

Establish 
database 

Fix 
Mesh 
Terms 

Fix Boolean 
Operators  



  
Mesh Terms 
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Medical Subject Headings or Mesh Terms are terminologies 
standardized by the scientific community to contribute to the 
definition of subjects and the retrieval of data on these subjects 
from the indexing of manuscripts in PubMed/ MEDLINE.  
  
Mesh Terms are terms in English equivalent to the descriptors in 
health sciences (DECS) by the virtual health library 
(http://decs.bvs.br). 
 
Searching for Mesh Terms is simple and equivalent to searching 
for articles, to demonstrate we will use the same example from 
the initial search topic and do a simple search for "bacterial 
infection". 
 

1 

1 



Enter the keywords and the options with the best combinations 
will appear. However, if the desired Mesh Term is not returned, 
there are two reasons for this: the term is not a Mesh Term or 
the search is being done incorrectly. 
  
To avoid disagreements, the platform will show Mesh Terms 
suggestions. In addition, one must be aware of the gender, 
number and degree of the keyword as these factors will influence 
the result. 
 

21 



  

22 

To optimize the time while 
searching using "Mesh Terms", 
you can add them in this search 
box and continue the searches, 
without having to return to the 
PubMed homepage. 

Synonym suggestions for the searched Mesh Term. 

Terms associated with the searched Mesh Term. 



 
   

Boolean Operators 
 
 
Boolean operators are words that have the objective of 
defining to the search database how the combination of 
search terms should be done. 
 
Boolean operators are words that have the objective of 
defining to the search database how the combination of 
search terms should be done. 

Boolean Operators Search Modifiers 

  
AND 
+ 

Ex: bacterial infections AND immunecompetence 
 

The search results 
will contain an 
intersection of the 
selected words 
 

“” 

The search 
results will 
contain the words 
selected from an 
exact phrase 
 Ex: "immunecompetence in bacterial infections" 
 
 

 1 

 

 

 

 

 

 

2 

3 

23 

OR 

/ 

The search 
results will 
contain a sum of 
the selected 
words 
 Ex: bacterial infections OR immunecompetence 

 

Results will 
contain all words 
with the selected 
stem and 
suffixes 
 

Asterisk 
* 

Ex: immunecompetence* 
 
 

Ex: bacterial infections AND NOT 
immunecompetence 
 

Ex: (immunecompetence AND humoral response) 
AND NOT bacterial infections 

The search 
results will 
contain an 
exclusion of the 
selected words 
 

AND 
NOT 
- 

The results will 
contain the order of 
operation established 
in a search with 
different operators 

Parentheses 

  () 

Quotation 
marks 



 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
  

Advanced search 
search 
 
 

Source: shutterstock.com 
 

The advanced search option, when well built, becomes a very 
efficient article search and return feature. In this tutorial we 
will demonstrate two different advanced search techniques to 
improve results. 
 
Advanced search link: 
https://www.ncbi.nlm.nih.gov/pubmed/advanced 
 
When accessing the above link, the search screen (PubMed 
Advanced Search Builder) will open and on the initial 
screen the user will be able to view text boxes, Boolean 
operators’ field, search fields, its history and other 
functionalities as shown in next page. 
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1 2 

1 
Text boxes can be filled with your 
descriptors and/or search terms and/or 
keywords. When finished filling, press 
ENTER on the keyboard or ADD on the 
page, as seen in the following example. 

2 Search fields are autocompleting fields, 
which contain topics to help your 
search, such as: Mesh Terms; 
Title/Abstract and Authors. On the side 
we can see the various options 
presented by the PubMed platform. 

25 

1 
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After pressing ADD, the search terms go to the query box, 
where you can check all the sets of the bibliographic 
research formed and change if necessary. 

3 

3 

When filling the text box automatically the boolean 
operator AND, if you want to use another operator in the 
search to choose, just click on the arrow next to the 
ADD and the options will appear. 

4 

4 
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To begin the bibliographic search, there are two search 
options. You can directly press the SEARCH button or the 
ADD TO HISTORY button, the ADD TO HISTORY button 
allows you to add the bibliographic search to the search 
history in the advanced search option, in addition to the 
possibility of including data from previous searches in the 
current search. This history will be automatically saved on 
the platform for a specific period of time. 

5 

5 
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To demonstrate the search using the 1st technique, we chose to 
search the topic "immune competence against bacterial 
infections for vaccination". 
 
1st technique is simple and just fill the text boxes with the 
descriptors, as shown above. In this example we use the option 
"all fields" in "search fields", however in your search you can 
choose "Text Word", "Mesh Terms" or "Title/Abstract, as well as 
vary your booleans to obtain the most satisfactory results 
possible. 
 
It is worth remembering that expanding the search too much or 
restricting it too much can be harmful, so it is recommended to 
do several searches in the literature to exhaust the results.   
 

1st topic search technique  
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Total result of manuscripts 
using the 1st technique without 
adding search filters. 

To reduce the results, you can select filters and 
refine your search according to the desired 
parameters, as in the example: 
1- "Article Types: review"; 
2- "Free full text" free full articles; 
3- "Publication date": 5 years. 

After selecting the filters 
your search has the desired 
result. 
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When we select the advanced search option, we verify the 
addition of the “Details” option, which when we click on the 
arrow, the search blocks with the search terms will appear.   
 
In these blocks the terms will be combined between Boolean 
operators, search modifiers, keywords, "Mesh Terms" and 
"All fields terms" automatically by the platform and the user 
can choose to copy and paste the search blocks and 
organize their advanced search in a more practice. 
 

1 

1 
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2nd topic search technique  
 
 

The 2nd technique consists of filling the text boxes of the 
advanced search with several options of keywords and/or 
descriptors previously chosen, selecting in the "search fields" 
the option "Mesh Terms" and to form the most specific search 
block, if you select the Boolean term “OR” among the synonyms 
of a descriptor and between different descriptors, choose the 
Boolean terms “AND” to associate the search terms and “AND 
NOT” to exclude any term. 
 
Next, as an example, we will use the search block “periodontal 
diseases” OR “chronic periodontitis” AND “surgical treatment” 
AND “non-surgical treatment” OR “root scaling and planning” 
with review articles and applying the search filters in this second 
search. by theme. 
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Total result of manuscripts 
using the 1st technique without 
adding search filters. 

It is observed that the results without filters and with the initial 
search technique are 2,877 articles for reading. Then we will use 
the second search technique with the following filters: 5 years 
for publication date; review articles; full text available free of 
charge and in English, which resulted in a reduction to 8 articles 
available. 
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Search by authors  
 
 

Another method of searching for articles is through the use of 
authors and/or date of publication. This feature can be used in 
scenarios such as lectures, where there is an explanation of 
articles and, often, the reader has access only to the author and 
the year of publication. In this chapter, we'll show you how to 
search, find, and download any article using this method. 
 
In these cases, we recommend adapting advanced search 
techniques by topic for greater effectiveness in the results 
obtained. For example, in the case of the author/research date, 
“Fonseca et al. 2018” just fill in the text boxes as shown below. 
 
You can use the topic addressed by the teacher or speaker, 
such as cytomegalovirus (cytomegalovirus) and periodontitis 
(periodontitis) to improve the chances of results. 
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Storage 
 
 

In order not to lose the bibliographic research data, the 
researcher can choose to send his research to any email in 
different file formats through the "Email" or "Send to" option, 
which is arranged just below the search block. In this tool 
provided by the platform, the researcher has access to some 
services for sending and storing their search, as seen below. 
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