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Access to biomedical information is no longer the problem on the Internet. The new problem
is being overwhelmed by too much information - and not quickly finding the relevant news or
data.
Over the past few years, search engines and databases have evolved considerably. They not
only retrieve articles, but further analyze the hits with respect to author names, institutions,
topics, types of documents, and several other parameters. With the help of such automated
analyses, it has become easier to, for example, identify the leading researchers on a particular
topic, search for the most recent (and relevant) reviews on a subject, or determine who has
published what over a given span of years.
PubMed® (http://www.ncbi.nlm.nih.gov/pubmed/) is one of the largest and most well known
biomedical literature databases, established and operated by the National Institutes of Health
in the United States. Its focus is primarily on scientific literature in the English language;
however, the leading journals of the various biomedical disciplines in the vernaculars of
countries from all over the world are also represented. PubMed does not contain congress
abstracts or letters (though there are some of the latter, they are only from Nature, NEJM, and
a handful of other journals).
PubMed’s content is identical to the Medline database, which started in 1966 as the electronic
version of the former Index Medicus. PubMed uses a web-based interface, and covers
biomedicine along with related areas such as veterinary medicine or psychiatry. Full text
articles became available in the mid-nineties, depending on the publishers’ policies. Articles
are indexed by biomedical scientist, based on a thesaurus. PubMed is free of charge; the
abstracts are in the public domain and are not copyright-protected.
Recently, PubMed has undergone a major revision, in both layout and functionality. This is
the new Entry Page:
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With the recent facelift, new features were introduced and existing ones enhanced. For
example, the functionality of the right side of the results page has been improved
considerably; depending on your search, dynamic additional information is now offered.

Another useful feature is that some abstracts are accompanied by images from the article,
allowing the researcher to quickly glance over the major data from the publication.
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Note that, as with any unencrypted Internet information, your PubMed search profiles aren’t
strictly private. This is usually not a problem, but it is something to be aware of. If you are
concerned, consult with your organization’s IT personnel.

Searching PubMed

The simplest (but least specific) approach is to do a one- or two-word search, as one might do
with Google. Such a search often results in too many hits over too broad a range of topics.

To retrieve more relevant hits, try using the Advanced Search options to search in specific
fields such as Title, Title/Abstract, Author, or First Author.
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After you select a specific field, the Show Index link (Arrow 3) opens a scrollable window
displaying a list of search terms for the selected field, as well as (in parentheses) the number of
articles indexed to each search term.
In our example, choose “Title” from the drop-down menu (Arrow 1), then key in the word(s)
that should be contained in the title (Arrow 2). Click “Show Index” (Arrow 3) to display all
the search terms (in this case, limited to article titles that contain “gene sequenc”).
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Select entries, either one at a time or in multiples (using the Ctrl key), and then add the
entry/entries to the Search Box by pressing the
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button.

Click the Search button to carry out the search.

In this case, searching for “gene sequencing” in article titles results in over 200 hits.
However, you can further narrow your search using additional search terms. PubMed helps us
by offering quick access to its controlled vocabulary, called MeSH (Medical Subject
Headings). “Controlled vocabulary” means that a fixed and well defined index term is used,
irrespective of the wording in the article, so you don’t have to bother about synonyms,
suffixes, or even language.
From your results (“gene sequencing” in the title) select one or more hits which have already
been indexed for Medline. Click the title to open the abstract; underneath you will find a link
to “Publication Types, MeSH Terms, Substances”. This link lists the MeSH terms used in this
article.
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Choose one or several terms that best match the concept you are searching for. Clicking a
MeSH term will bring up a small popup window that allows you to:
• immediately search for the term in PubMed
• see the MeSH definition of the term (as well as closely related terms)
• add the term to a PubMed search (in case you want to narrow the search by using
several search terms simultaneously)
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Note that if you use the MeSH link in this window, you will no longer be in PubMed, but in
the MeSH database. When you wish to return to PubMed, either go “Back” in your browser,
or reload the PubMed homepage.
We will briefly cover how to navigate in MeSH.

Clicking on a term in the MeSH results (in this case “Sequence Analysis, DNA”) displays all
the information linked to its usage, such as definition, year of introduction, successors,
synonyms, etc.
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When you scroll down, you can also see the term’s level in the hierarchy of the thesaurus. This
might help you to identify broader or narrower terms that might be even more appropriate to
your search.

Click “Links” at the upper right hand side to bring up a menu that allows you to transfer the
MeSH term to the search box in PubMed. If you select “PubMed Major Topic”, only hits
where the term (in this case, “Sequence Analysis”) is in the focus of the paper will be retrieved.
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You will now be back in PubMed, where you can continue to use the Advanced Search
options.
To combine additional concepts with your search, it is permissible to simply add other words
(combined with AND) to the PubMed search box. You may want to incorporate an asterisk in
these additional terms to allow for plural or other endings, as in “HIV*”.
However, it is highly recommended to use MeSH or even MeSH Major Topic terms, in order
to obtain more focused search results.

MeSH and MeSH Major Topic terms allow you to select Subheadings of the term, like in the
last example of the list presented, e.g. the role of genetics in HIV. Selecting the term without
Subheadings, like HIV at the top of our list, will result in a search containing HIV in all
contexts and with any Subheadings.
It is often helpful to search each concept separately, and then combine the concepts
afterwards, using the Search History provided at the bottom of the Advanced Search page. Use
the hash sign # to refer to the respective searches, and continue to use AND as a linker for
each term.

9 / 16

Unfortunately, our example search still results in 165 hits –too many for a quick overview.
However, in addition to just adding more search terms, you can also use the Limit function,
which allows you to filter your results according to specific criteria.

Use fields such as Dates, Languages, and/or Type of Article to reduce the number of hits to a
digestible number. Using Limits, you can narrow down your search quickly and effectively.
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In addition to the aforementioned search functions, the “My NCBI” button deserves mention.

This function allows you to save searches and have them executed at intervals specified by
you. You will be notified by e-mail about any new articles.
The tips we have covered so far will help familiarize you with the basic and intermediate
functions of PubMed. Spending a few minutes working with these tools can greatly improve
the rate of return on your biomed searches. If you would like to learn more about PubMed, we
recommend browsing the PubMed online tutorials.

For extensive, in-depth searches, it may be a good idea to work with a professional searcher or
librarian.
12 / 16

PubReMiner
PubReMiner is an elegant tool for quickly analyzing data from PubMed. PubReMiner is
available free on the Internet at: http://bioinfo.amc.uva.nl/human-genetics/pubreminer/

The search above (“zur Hausen” from 1995 to present) results in the analysis shown here:
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The information reads vertically, with each column showing a ranking of one of the
parameters (e.g., Journal, Author, and Word). The analysis allows you to see who has
published together with the person you are looking for, what the preferred journals are, and
when the peak of publications occurred.
It should be remembered, however, that the basis of the data is PubMed, and PubMed does
not contain contributions to books, reference works, or congress abstracts.
PubReMiner can also be used to search topics using an asterisk as a wildcard, as in “genetic
variation*” and “polymorphism*”. The asterisk will cause the search to include plural forms
or any other letters there may be. If you expect many hits, it is advisable to limit the search by
restricting it to find the keywords only in the title and to show only “Reviews”. These two
restrictions will drastically reduce the search results, and should be used with caution.
The search functionality is quite restricted compared with the PubMed database, but is
sufficient for a quick search.
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The above search produced three hits:

As the text on top of the search results reads, clicking the small blue “P” next to a parameter
takes you to PubMed and shows you all references for that parameter. For example, click the
“P” next to “Peeters RP” to bring up (in PubMed) all 40 hits referring to the author Peeters
RP. Unfortunately, it is not possible to display the complete references for all the hits (in our
example, there were 3 hits).
If the number of hits in one parameter is not too high, browsing the hits will lead to the article
searched, in this case a review on genetic variation and polymorphisms:
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PUBMED is a registered trademark for NLM.
Other brands or product names are trademarks of their respective holders.

*****
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