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What do we search for?

• Overview of literature for a certain topic.

Example:
Mortality in a cohort of war veterans.



How?

• Just take a good and in-depth PubMed search, right?

Wrong!



Just a PubMed search?
Some facts
• A systematic review showed that only 30% - 80% of all known published 

randomized trials were identifiable using MEDLINE,
• In 2005, Wilkins et al. ran an experiment: they performed a search for common 

family medicine diagnoses in different databases and came up with less than 5% of 
overlap in the results,

• More recently, Michaleff et al. rated PubMed on the third and EMBASE on the 
fourth rank of databases when it comes to searching for randomized controlled 
trials in the field of physiotherapy. They ranked the Cochrane Central Register of 
Controlled Trials (CENTRAL) first and a physiotherapy-specific database (Pedro) 
second.

• Dickersin K, Scherer R, Lefebvre C. Identifying relevant studies for systematic reviews. BMJ 1994; 309: 1286-1291.
• Wilkins T, Gillies RA and Davies K. EMBASE versus MEDLINE for family medicine searches: can MEDLINE searches find the 

forest or a tree? Canadian Family Physician. 2005;51(6):848-9.
• Michaleff ZA, Costa LO, Moseley AM, Maher CG, Elkins MR, Herbert RD, et al. CENTRAL, PEDro, PubMed, and EMBASE are 

the most comprehensive databases indexing randomized controlled trials of physical therapy interventions. Physical
therapy. 2011;91(2):190-7.



Aim

• To identify as much available literature references regarding a 
specific topic as possible, by use of a focused, pre-defined and 
unbiased search strategy.



Approach

• Select database(s) to search, 
• Clearly define the topic,
• Perform the search,
• Organize the results (references).



Databases
PubMed

Basic Facts

More than 29 million citations for biomedical 
literature from MEDLINE, life science journals, and 
online books

More than 5600 journals

1946 to present with some older material

Indexed with NLM Medical Subject Headings 
(MeSH)

MeSH is updated once a year

Free access via PubMed



Databases
PubMed

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

or

• Just type „pubmed” into address bar or Google search

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


Search box

Left sidebar
(filters; fixed)

Right sidebar
(„Discovery bar”; not fixed)

PubMed Basic Layout



Best practices

• Be specific (all terms),
• No punctuation, quotes, asterisks,
• No Boolean operators (AND/OR/NOT),
• Capitalization does not matter.



• 3d printing
or
• „3d printing”
??

Initial search (example)



Search - Example



Search is translated and mapped to terms.
Mapping synonyms. 
Accounting for variations in language.
More comprehensive search without quotes.

Search - Example

vs.

vs. Search for the exact match.



Search - Example

oxycodone abuse fentanyl abuse



Search - Example



All citations contain basic citation information, submitted by the publisher:
• Journal information

• Article information

• Author/Affiliation

• Abstract

• Author key words

Anatomy of a citation
Fields



Additional information (also by the publisher):

• Links to full text when available

• Grants data

• Databank information

• Links to other NCBI databases like ClinicalTrials.gov, Gene, 
MedGen, ClinVar

NLM also adds MeSH terms (Medical Subject Headings) to citations 
that are in the MEDLINE subset of PubMed.

Anatomy of a citation



• MeSH terms are added by the NLM

• MeSH is a controlled vocabulary,

• Contains of biomedical terms,

• Describes the citations (literature in general),

• It is hierarchical.

MeSH



Search is translated and mapped to terms.
Mapping synonyms. 
Accounting for variations in language.
More comprehensive search without quotes.

= 3.212 references

Search - Example



How?

• Just take a precise MeSH search and that’s it, right?

Wrong!



• MeSH terms are added to the record by subject matter experts 
during a process called “MEDLINE indexing”,

• 5,600 journals are currently indexed for MEDLINE,

• Journals undergo a vigorous screening process,

• MEDLINE Journals are recommended by the Literature Selection 
Technical Review Committee (LSTRC).

A MEDLINE Record



MEDLINE

• Article Title
• Authors
• Abstract
• Citation Information
• Supplemental 

Information
• MeSH Headings

Non-MEDLINE

• Article Title
• Authors
• Abstract
• Citation Information
• Supplemental 

Information

MEDLINE vs. Non-MEDLINE



Williamson PO, Minter CIJ. Exploring PubMed as a reliable resource for scholarly communications services. J Med Libr Assoc. 2019 Jan;107(1):16-29.

Approx. 30% of all references have free full text.
Approx. 40% of references added in the last 5 years have free full text.

PMC – Published results of research sponsored by NIH must be available to the public.

Structure of citations



Williamson PO, Minter CIJ. Exploring PubMed as a reliable resource for scholarly communications services. J Med Libr Assoc. 2019 Jan;107(1):16-29.

MEDLINE-indexing
of new records in PubMed and PMC by year



ALS nutrition.
Possible approaches:
• amyotrophic lateral sclerosis nutrition in search box,
• "Amyotrophic Lateral Sclerosis"[Mesh] nutrition.

Search – Example



Searching
Pitfalls
Example: ALS nutrition

Mapping:
• MeSH (explicitly) or
• PubMed?

• Missing citations?

"Amyotrophic Lateral Sclerosis"[Mesh] nutrition amyotrophic lateral sclerosis nutrition



Search – Format of the Results



Searching - Example

• What are the various health parameters in the population of
war veterans?

Too broad?

• Morbidity and/or mortality in veterans



Searching PubMed
morbidity and mortality in war veterans

Translates to:

("Morb Mortal"[Journal] OR ("morbidity"[All Fields] 
AND "and"[All Fields] AND "mortality"[All Fields]) OR 
"morbidity and mortality"[All Fields]) AND ("armed 
conflicts"[MeSH Terms] OR ("armed"[All Fields] AND 
"conflicts"[All Fields]) OR "armed conflicts"[All Fields] 
OR "war"[All Fields]) AND ("veterans"[MeSH Terms] OR 
"veterans"[All Fields])

= 9 references

morbidity mortality veterans 

Translates to:

("Morb Mortal"[Journal] OR ("morbidity"[All Fields] 
AND "mortality"[All Fields]) OR "morbidity 
mortality"[All Fields]) AND ("veterans"[MeSH Terms] 
OR "veterans"[All Fields])

= 2.309 references



Searching PubMed
morbidity veterans

Translates to:

("epidemiology"[Subheading] OR "epidemiology"[All 
Fields] OR "morbidity"[All Fields] OR "morbidity"[MeSH
Terms]) AND ("veterans"[MeSH Terms] OR 
"veterans"[All Fields])

= 25.937 references

mortality veterans 

Translates to:

("mortality"[Subheading] OR "mortality"[All Fields] OR 
"mortality"[MeSH Terms]) AND ("veterans"[MeSH
Terms] OR "veterans"[All Fields])

= 11.965 references



Searching PubMed
Combine the results

morbidity veterans

#1

mortality veterans 

#2

• Advanced search
• #1 or #2



Searching PubMed
But where are the veterans?

• Check „Best matches”,
• Change sort order to „Best match”,
• Combine #1 and #2 with „AND” instead of „OR”,
• Try search strategy with MeSH.



Searching PubMed
MeSH term?

• "Veterans"[Mesh] 

or

• "Veterans Health"[Mesh] 
The concept covering the physical and mental conditions of
VETERANS.
Year introduced: 2011
= 1.090 references

Former members of the armed services.
Year introduced: 1981
= 15.060 references



Full text?

• PMC (all NIH-sponsored papers),
• Publisher Web Sites,
• Google Scholar,
• Librarian/Institutional subscription,
• Other means…



Williamson PO, Minter CIJ. Exploring PubMed as a reliable resource for scholarly communications services. J Med Libr Assoc. 2019 Jan;107(1):16-29.

Composition of PMC



Williamson PO, Minter CIJ. Exploring PubMed as a reliable resource for scholarly communications services. J Med Libr Assoc. 2019 Jan;107(1):16-29.

Institution-specific content



How to select/organise the results?
My NCBI



My NCBI - Registration



My NCBI - Options

Saved searches with or 
without e-mail alerts

Bibliography and 
collections (sharing!)

History (6 months vs. 
several hours)



Export of the Results



• Proper syntax is lastname initials
• E.g. Smith JC

Author search

• Abstract view
• Affiliation (available for all authors)

How to be sure this is the right author?



• Sort method changes to “Author”

Search – Example
Author search



• What if I actually am dr. Smith JC?
• Send to -> My Bibliography
• Exact author ID? 

Author search



My Bibliography



• Send to -> My Bibliography
• Send to -> Collections

Bibliography and Collections



E-mail Alerts



Searching



Searching

User behaviour!



Searching
Search is enriched by:
• Search algorithms
• Automatic term mapping
• Spell check 
• Similar articles
• Citation Sensors
…and with user behaviour logs
• Related searches 
• Articles viewed together
• Autocomplete (suggestions)



Searching
All results
Example: surgical site infection



Searching
Individual Citation



Searching
Being Specific
Example: preventing surgical site infection



Searching
Pitfalls
Example: ALS nutrition



Searching
Pitfalls
Example: ALS nutrition

Problem:
• Acronym,
• Ambiguous,
• Not mapped properly!

Solution:
• MesH.



Searching
Pitfalls
Example: ALS nutrition

Less specific

More specific

Synonims



Searching
Pitfalls
Example: ALS nutrition

Mapping:
• MeSH (explicitly) or
• PubMed?

MeSH (explicitly):

"Amyotrophic Lateral Sclerosis"[Mesh] nutrition 
=
291 results

PubMed:

amyotrophic lateral sclerosis nutrition 
=
380 results



Searching
Pitfalls
Example: ALS nutrition

Mapping:
• MeSH (explicitly) or
• PubMed?

• Missing citations?

"Amyotrophic Lateral Sclerosis"[Mesh] nutrition amyotrophic lateral sclerosis nutrition



Searching
Mapping
Example: ALS physical therapy

Mapping:
• Sensor triggering,
• PubMed citation sensor,
• Title matching.



Searching
Clinical Queries
Example: pheochromocytoma

Aim:
• To connect clinicians 

to evidence-based 
clinical literature 



Searching
Clinical Queries
Example: pheochromocytoma

Note:
• Category,
• Scope.



Searching
Clinical Queries
Example: pheochromocytoma

Single article view 
(PMID 30030341)

Category Optimized For Sensitive/ Specific PubMed Equivalent

therapy
sensitive/broad 99%/70%

((clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical trials as topic[MeSH Terms] OR clinical 
trial[Publication Type] OR random*[Title/Abstract] OR random allocation[MeSH Terms] OR 
therapeutic use[MeSH Subheading])

specific/narrow 93%/97% (randomized controlled trial[Publication Type] OR (randomized[Title/Abstract] AND 
controlled[Title/Abstract] AND trial[Title/Abstract]))

diagnosis sensitive/broad 98%/74%

(sensitiv*[Title/Abstract] OR sensitivity and specificity[MeSH Terms] OR diagnose[Title/Abstract] 
OR diagnosed[Title/Abstract] OR diagnoses[Title/Abstract] OR diagnosing[Title/Abstract] OR 
diagnosis[Title/Abstract] OR diagnostic[Title/Abstract] OR diagnosis[MeSH:noexp] OR diagnostic * 
[MeSH:noexp] OR diagnosis,differential[MeSH:noexp] OR diagnosis[Subheading:noexp])

specific/narrow 64%/98% (specificity[Title/Abstract])

etiology

sensitive/broad 93%/63% (risk*[Title/Abstract] OR risk*[MeSH:noexp] OR risk *[MeSH:noexp] OR cohort studies[MeSH
Terms] OR group[Text Word] OR groups[Text Word] OR grouped [Text Word])

specific/narrow 51%/95%
((relative[Title/Abstract] AND risk*[Title/Abstract]) OR (relative risk[Text Word]) OR risks[Text 
Word] OR cohort studies[MeSH:noexp] OR (cohort[Title/Abstract] AND study[Title/Abstract]) OR 
(cohort[Title/Abstract] AND studies[Title/Abstract]))

prognosis
sensitive/broad 90%/80% (incidence[MeSH:noexp] OR mortality[MeSH Terms] OR follow up studies[MeSH:noexp] OR 

prognos*[Text Word] OR predict*[Text Word] OR course*[Text Word])

specific/narrow 52%/94% (prognos*[Title/Abstract] OR (first[Title/Abstract] AND episode[Title/Abstract]) OR 
cohort[Title/Abstract])

clinical 
prediction 
guides

sensitive/broad 96%/79% (predict*[tiab] OR predictive value of tests[mh] OR score[tiab] OR scores[tiab] OR scoring 
system[tiab] OR scoring systems[tiab] OR observ*[tiab] OR observer variation[mh])

specific/narrow 54%/99% (validation[tiab] OR validate[tiab])



Searching
Clinical Queries
Example: pheochromocytoma

Note:
• Topic.



Searching
Clinical Queries
Example: pheochromocytoma

Single article view 
(PMID 30030341)



Searching
Clinical Queries
Example: pheochromocytoma

Systematic Reviews actually includes:
• Systematic reviews,
• Meta analyses,
• Reviews of clinical trials,
• Evidence-based medicine,
• Consensus-development conferences,
• Guidelines.



Searching
Exercises (1)

Use the MeSH Database to build a strategy that will find citations 
to references discussing the economics of community-acquired 
pneumonia.



Searching
Exercises

Step 1: Select the MeSH Database, type pneumonia in the search box and click Search.

Step 2: Click on the Pneumonia term link to see the Full display for this term.

Step 3: Click in the check box next to the economics subheading. Click Add to search builder. 

Step 4: Type in the next concept/term for your strategy, community-acquired, to search the MeSH Database to see if this concept is a 
MeSH heading.

Step 5: Read the scope note or definition for the term, Community-Acquired Infections. Because it seems appropriate for this search, 
click the term link to see the Full display for this term.

Step 6: Click in the check box next to the economics subheading to select that subheading. Select Add to search builder.

Step 7: Now you see the complete strategy you built within PubMed's MeSH Database. Click the Search PubMed button below the 
PubMed search builder to send the strategy to PubMed.



Searching
Exercises (2)

Use the NLM Catalog Journal search page to see if PubMed 
includes the journal, Molecular Microbiology. If so, retrieve all 
PubMed citations from this journal.



Searching
Exercises

Step 1: Select Journals in NCBI Databases from PubMed's home page.

Step 2: Type a few characters from the journal title in the search box, select the correct title and click Search.

Step 3: Click Add to search builder, to create a search string for records from this journal in PubMed.

Step 4: Click Search PubMed.



Searching
Exercises (3)

Use the Clinical Queries to find systematic reviews for accidents 
caused by sleep deprivation.



Searching
Exercises

Step 1: Select Clinical Queries from the PubMed homepage.

Step 2: Enter accidents sleep deprivation in the search box and click search. Review the citations listed under Systematic Reviews.

Step 3: Click See All to view all results in PubMed.



Searching
Exercises (4)

Using Sigle citation matcher find the article by Smith JC, published
in 2003 in the BMJ.



Databases
EMBASE

MEDLINE EMBASE

Over 23 million references to journal articles Over 31 million indexed records

More than 5600 journals More than 8500 indexed peer-reviewed journals

1946 to present with some older material Biomedical literature from 1947 to present

Indexed with NLM Medical Subject Headings 
(MeSH) Elsevier Life Science thesaurus Emtree

MeSH is updated once a year Emtree is updated every three months

Free access via PubMed Access-fee required



Databases
EMBASE
• For one, the indexing of publications within each thesaurus itself.
• This task is done by humans, i.e. experts in their fields who index each publication for MEDLINE (in 

MeSH) or EMBASE (in Emtree). As those experts are not the same persons for each database and 
humans naturally differ in their opinions, perceptions and their approaches of indexing results, the 
basis of the structures of EMBASE and MEDLINE can consequently vary as well.

• MeSH (used in MEDLINE) is the controlled vocabulary thesaurus of the National Library of Medicine 
and consists of sets of terms naming descriptors in a hierarchical structure. These descriptors are 
arranged in both, an alphabetic and a hierarchical structure.

• Emtree (used in EMBASE) is quite similar and was modeled based on MeSH in 1988. It includes a 
range of terms for drugs, diseases, medical devices and essential life science concepts.



Databases
Web of Science
• Web of Science (previously known as Web of Knowledge) is an online subscription-based scientific 

citation indexing service originally produced by the Institute for Scientific Information (ISI), later 
maintained by Clarivate Analytics (previously the Intellectual Property and Science business of 
Thomson Reuters), 

• It provides a comprehensive citation search. It gives access to multiple databases that reference 
cross-disciplinary research, which allows for in-depth exploration of specialized sub-fields within an 
academic or scientific discipline.



Databases
Web of Science
• Web of Science (previously known as Web of Knowledge) is an online subscription-based scientific 

citation indexing service originally produced by the Institute for Scientific Information (ISI), later 
maintained by Clarivate Analytics (previously the Intellectual Property and Science business of 
Thomson Reuters), 

• It provides a comprehensive citation search. It gives access to multiple databases that reference 
cross-disciplinary research, which allows for in-depth exploration of specialized sub-fields within an 
academic or scientific discipline.



Databases
Web of Science
• Citations are the formal, explicit linkages between papers that have particular points in common. A 

citation index is built around these linkages. It lists publications that have been cited and identifies 
the sources of the citations. Anyone conducting a literature search can find from one to dozens of 
additional papers on a subject just by knowing one that has been cited. And every paper that is found 
provides a list of new citations with which to continue the search.

• The simplicity of citation indexing is one of its main strengths.

Garfield, Garfield, Eugene. Citation indexing: Its theory and application in science, technology, and humanities. New 
York: Wiley, 1979, P. 1.



Databases
Web of Science – Basic search



Databases
Web of Science – Refining the results



Databases
Web of Science – Filtering by topic



Databases
Web of Science – Sorting by number of citations



Databases
The Cochrane Central Register of Controlled Trials (CENTRAL)
• The Cochrane Central Register of Controlled Trials (CENTRAL) serves as the most comprehensive 

source of reports of controlled trials. CENTRAL is published as part of The Cochrane Library and is 
updated quarterly. As of January 2008 (Issue 1, 2008), CENTRAL contains nearly 530,000 citations to 
reports of trials and other studies potentially eligible for inclusion in Cochrane reviews, of which 
310,000 trial reports are from MEDLINE, 50,000 additional trial reports are from EMBASE and the 
remaining 170,000 are from other sources such as other databases and handsearching.

• Many of the records in CENTRAL have been identified through systematic searches of MEDLINE and 
EMBASE. CENTRAL, however, includes citations to reports of controlled trials that are not indexed in 
MEDLINE, EMBASE or other bibliographic databases; citations published in many languages; and 
citations that are available only in conference proceedings or other sources that are difficult to access 
(Dickersin 2002). It also includes records from trials registers and trials results.



Databases
The Cochrane Central Register of Controlled Trials (CENTRAL)
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