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1. Creating a search strategy
Before you start your search have a clear idea of what you are trying to find out. Try and make your topic into a question that you can answer through your search.

e.g. You might be looking for information about the effect of corticosteroids used to treat asthma in children on growth. This could be phrased as a question:

“What effect does long-term administration of inhaled corticosteroids have on pediatric asthma patients.” 

When phrasing your search as a question, try and make it as specific as possible. 

1.1 Defining concepts

Now you can use this question to define your search concepts. Using the above example those concepts could be:

Corticosteroids
Asthma

Growth
1.2 Using Boolean operators

When you carry out your search you will be combining words and separate searches using Boolean ‘AND’ and ‘OR’ operators. 

The OR operator finds information that contains any of the search terms you entered, either within the same search or within separate searches. ‘OR’ is used to link searches or terms for the same concept. Using OR will retrieve a larger number of results (see figure 1).
The AND operator finds information that contains all the search terms you entered either within the same search or within separate searches.

‘AND’ is used to link searches on different concepts, to find information which covers all those concepts. Using AND will retrieve less results (see figure 1).
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Figure 1: Using the OR operator finds all the information contained within the circles, and retrieves more results. Using the AND operator finds only the information within the area where the circles overlap and finds less information.

2. Carrying out your search
To get the most out of PubMed you need to conduct two types of search: a textword search and a thesaurus search. A textword search consists of typing terms into the search box at the top of the screen. Thesaurus searching involves searching a separate database within PubMed first.
2.1 Textword searches
2.1.1 Search terms

For each concept you need to think of as many ways in which the concept might be written about in the literature as possible. This includes thinking about its synonyms, alternative spellings (e.g. British and American) and trade and generic names for medications.

e.g. corticosteroids are also referred to as adrenal cortex hormones, so you should search for both terms. You could search for specific types of corticosteroid such as prednisolone and budesonide.
Textword terms for the concepts in the example above are:
	Concept 1
	Concept 2
	Concept 3

	Corticosteroids
	Asthma
	Growth

	Adrenal cortex hormones
	
	Linear growth

	Glucocorticoids
	
	Development

	Predisolone
	
	

	Budesonide
	
	


A technique called truncation can be helpful. This allows you to search for multiple endings of a word by typing an asterisk at the end of the root of the term. E.g. typing asthma* will find asthma, asthmatic and asthmatics.
Once you have your search terms you can run your textword search. Run a separate search for each concept, linking each of the textword terms for a concept with the Boolean operator ‘OR’. Using the example above a search for the concept corticosteroids would be entered as:

“corticosteroid*or adrenal cortex hormones or glucocorticoid*or prednisolone or budesonide”

Your search will retrieve records which mention any of these search terms. You may retrieve articles that mention one, all or any combination of the above terms.

Carry out the same process for each concept. You should have a textword search for each concept.
2.2 Thesaurus searches
Thesaurus terms are subject terms that are added to each record when it is entered into PubMed.
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Figure 2: To search the MeSH database choose MeSH from the drop down menu
2.2.1 Searching MeSH
The thesaurus used by PubMed is the US National Library of Medicine’s Medical Subject Headings (MeSH) thesaurus. MeSH is a hierarchical way of classifying a record as being about a particular subject.

In MeSH the same term is always used to describe an article about a specific topic. For example the MeSH term for tumour is ‘Neoplasms’. So any record about cancerous tumours entered into PubMed will have that MeSH heading attached to it, even if it doesn’t actually use the word neoplasms anywhere in the text of the article.

In PubMed you have to first search the MeSH thesaurus database to find a thesaurus word that is used for the topic you are looking for. You then have to search PubMed using the MeSH term to find articles that are tagged with it.
To search MeSH click on the down arrow and choose ‘MeSH’ from the drop down menu of the box at the top left of the screen (see figure 2). Type the word you want to find a MeSH term for into the search box and click ‘Go’.
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Figure 3: Thesaurus record for asthma displayed in MeSH database

You are presented with a list of possible MeSH terms that might be what you are looking for accompanied by a brief definition to help you decide.

Click on the heading for the term you want to use.

The following screen shows you the details about that heading (see figure 3). Below the definition is a list of ‘Entry terms’: if an article has mentioned any of these terms it will have that MeSH heading attached to it. At the bottom of the screen is a hierarchy of terms which shows you where the term you have chosen fits into the MeSH thesaurus hierarchy as a whole.
When you first carry out your search it is a good idea to do something called exploding your term. This means that all terms below this term in the hierarchy will be searched for also. PubMed does this automatically: you don’t need to do anything extra.

2.2.2 Searching PubMed using MeSH terms

When you are sure you have found an appropriate thesaurus term select it using the tick box next to the term.

From the list in the drop down box that says ‘Send to’ choose ‘Search Box with OR’. A new search box will appear with your MeSH term in it and MeSH next to it in square brackets. Click ‘Search PubMed’ to search for articles tagged with that term (see figure 4). You should have a separate thesaurus search for each concept.
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Figure 4: Searching PubMed for MeSH headings
3. Bringing it all together

When you have run the searches for a concept you need to link the searches together. To do this on PubMed you can use the Search History function and the Boolean operator OR.

Click the History tab below the search box. A numbered list of all the searches you have run is displayed. You can tell your thesaurus searches from you textword search as the thesaurus searches have [MeSH] next to them.
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Figure 5: PubMed search history screen

You can now link your separate searches. You should have at least 2 searches per concept, one thesaurus search and one textword search. Link these searches using OR. This will retrieve articles which mention either the textwords you typed, or are tagged with the thesaurus terms you used (see figure 5). To link searches using Boolean operators type the search numbers preceded by the # symbol into the search box, with the appropriate operator between.

Once you have done this for each concept, link the separate concepts to find articles which will help you to answer the research question you phrased at the beginning of your search. Do this using AND. 

4. Refining your search
If you find that your search is retrieving too many results you can refine some of your concepts and re-run the search. In the asthma and corticosteroids example used here, the search could be refined to inhaled corticosteroids, and to a specific pediatric age group. It is up to you to decide which terms to use to narrow your search. 
If you don’t find enough results, have a look at the records you retrieved to see if there are any potential search terms you missed out, and try re-running your search incorporating these terms.
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