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Overview

Short repetition of
“Basics in Literature searching”

PubMed Live (some slides on theory)
− What do I find where?
− Understanding free-text search
− Search for fixed word sequences (Phrasing)
− Search in specific fields only (search fields with […])
− Root term search (truncation)
− Using MeSH database (with short exercise)
− Boolean Operator NOT
− Reduce / expand hits (precision vs. sensitivity)

Exercises
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Aims and search methods
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Daily hospital 
routine

Literature search, 
master thesis

Systematic Review

Require
ment

Fast, find
specific answers

extensive, well 
built/solid background 
research

Reproducible, systematic and sensitive 
search

Ex.
Resourc
es

− UpToDate
− PubMed

Clinical 
Queries

− Google Scholar
− PubMed/Embase
− Web of 

Science/Scopus

− PubMed/Embase/Cochrane Library
− Web of Science/Scopus
− Grey Literature
− Complementing search methods

Ex. 
Search 
input 
PubMed

Heart failure 
Spironolactone 
Mortality

Heart failure AND 
Spironolactone AND 
(Mortality OR Death)

vs
(Heart failure[tiab] OR 
Cardiac Failure[tiab] OR 
Heart 
Decompensation[tiab]
OR "Heart 
Failure"[Mesh]) AND 
(Spironolactone[tiab] OR 
Aldactone[tiab] OR 
"Spironolactone"[Mesh]) 
AND (mortality[tiab] OR 
death[tiab] OR 
died[tiab] OR 
"Mortality"[Mesh])

(Heart failure[tiab] OR Cardiac 
Failure[tiab] OR Myocardial Failure[tiab] 
OR  Heart Decompensation[tiab] OR 
"Heart Failure"[Mesh]) AND 
(Spironolactone[tiab] OR Aldactone[tiab] 
OR "Spironolactone"[Mesh]) AND 
(death*[tiab] OR dead*[tiab] OR 
die[tiab] OR died[tiab] OR dying[tiab] OR 
mortal*[tiab] OR fatal*[tiab] OR 
surviv*[tiab]) AND (systematic[sb] OR 
(randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR 
randomized[tiab] OR placebo[tiab] OR 
"clinical trials as topic"[MeSH
Terms:noexp] OR randomly[tiab] OR 
trial[ti] NOT ("animals"[MeSH Terms] NOT 
"humans"[MeSH Terms])))

Basic course 
topic

Today’s topic



Formulating  the question precisely with 
PICO(S)

Population:

Intervention: 

Control:

Outcome:

Study Design: e.g. randomized controlled trials (RCTs) 
or systematic reviews (SR) with / without meta-analysis

 In addition to PICO there are other systems depending 
on the context/setting, e.g. PECO, SPIDER, SPICE, 
CLIP, ECLIPSE, etc.
 https://libguides.city.ac.uk/c.php?g=663952&p=4696473
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Example PICO(S) as basis for a search
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Comparison of the effects of treating depression with St. John's 
wort or serotonin reuptake inhibitors on symptom severity –
Search for RCTs

Search concept Possible search terms (English)

1) Population

2) Intervention

3) Control

4) Outcome

5) Study Design

I



Example PICO(S) as basis for a search
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Comparison of the effects of treating depression with St. John's 
wort or serotonin reuptake inhibitors on symptom severity –
Search for RCTs

Search concept Possible search terms (English)

1) Population depression depressive 
disorder

melancholia

2) Intervention hypericum St. John’s wort …

3) Control serotonin uptake 
inhibitors

selective 
serotonin re-

uptake 
inhibitors

SSRI

4) Outcome (Intentionally left out for now in the search -
reporting bias in abstracts!)

5) Study Design RCTs

I



Population: Teenager

Exposure: advertising tobacco products

(Control: no advertising)

Outcome: smoking prevalence ↑

PE(C)O question:
Does advertising tobacco products increase smoking prevalence in 
teenagers?

Example for a PE(C)O Question
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Boolean operators

AND  =  both search terms occur

OR    = at least one of the two search terms occurs 

NOT  = without this search term 
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Attention: 'NOT' usually leads to 
unwanted exclusions. Best to 

contact an information specialist

I



Boolean operators:
Combining the PICO aspects

P AND I AND C AND O

or with synonyms:

(Population 1 OR Population 2 OR …) AND

(Intervention 1 OR Intervention 2 OR …) AND

(Control 1 OR Control 2 OR …) AND

(Outcome 1 OR Outcome 2  OR …)

Intersection = final search results
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P
I

C
O

Note: Not all aspects of the PICO question need to be included in a search.
→ Initially only search for a few and clearly describable aspects (e.g. drugs)
→ Outcomes often not mentioned in the abstract. Therefore omit them if possible

BUT: Unlike in PICO, the outcome is almost always used in the search 
terms with the PE(C)O framework.

I



Databases at a glance:
PubMed for clinical medicine and biomedicine
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Adapted table by Martina Gosteli

Clinical 
medicine

Biomedi

cine

Biology

Pharmacy
Pharma
cology Psychology

Psychiatry
Health 
Sciences

Nursing,
Health 
professions

I



PubMed

− Public access to Medline database 

− Most comprehensive medical search interface

− Fundamental redesign in 2020 (New PubMed)

− Publisher: US National Library of Medicine (NLM)

− Daily updates

− Annually ~1 Mio new citations

− Search in full text or download of full text not 
possible! (abstracts freely accessible)
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PubMed Central (PMC)

− Free archive for full-text biomedical and life sciences 
journal articles

− If available in PMC  Full text link in PubMed

− Contains more than 5 million full-text records

− Full text search

− Publisher: NLM’s National Center for Biotechnology 
Information (NCBI)

− More information: 
https://www.ncbi.nlm.nih.gov/pmc/about/intro/
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PubMed: Useful Links

PubMed access via Uni Basel
https://pubmed.ncbi.nlm.nih.gov/?otool=unibaslib

PubMed® Online Training:
https://learn.nlm.nih.gov/rest/training-packets/T0042010P.html

Youtube Tutorials
https://www.youtube.com/watch?v=uyF8uQY9wys&list=PL7dF9e2qSW0YkmxDTsUG6p4hJjYOPT0Uj

PubMed User Guide
https://pubmed.ncbi.nlm.nih.gov/help/

Training courses at the University Medical Library
https://ub.unibas.ch/en/locations/university-medical-library

Swiss TPH Library and University Medical Library 13PubMed Advanced Course: Jacqueline Huber

I
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https://learn.nlm.nih.gov/rest/training-packets/T0042010P.html
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PubMed Live! What do I find where?
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Live demonstration in the course
Documented by screenshots in the handout (appendix)

II



Example
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Comparison of the effects of treating depression with St. John's 
wort or serotonin reuptake inhibitors on symptom severity –
Search for RCTs

Search concept Possible search terms (English)

1) Population depression depressive 
disorder

melancholia

2) Intervention hypericum St. John’s wort …

3) Control serotonin uptake 
inhibitors

selective 
serotonin re-

uptake 
inhibitors

SSRI

4) Outcome (Intentionally left out for now in the search -
reporting bias in abstracts!)

5) Study Design RCTs

II



PubMed Live! 
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Depression  Hypericum SSRI
https://pubmed.ncbi.nlm.nih.gov/?otool=unibaslib
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3 things that turn off automatic term 
mapping (ATM):
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1. Phrasing
2. Search in specific fields only (field search)
3. Root term search (truncation)

Disadvantage if ATM is switched off:
 The MeSH terms are no longer automatically 

searched for!



MeSH Terms 
(Medical Subject Headings)
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MeSH Terms (thesaurus = dictionary)
= Controlled vocabulary of biomedical terms 

gives uniformity and consistency to the indexing
= Collection of hierarchically organized, 

standardized biomedical terms that describe the 
subject content of articles

− In Medline database, new articles are manually indexed 
with MeSH terms by experts

− With MeSH Terms you can find matching ("specific") 
articles, no matter which terms are used by the authors 
of the articles in title and abstract

− Example:
"Depressive Disorder"[Mesh] also finds articles in which 
the abstract only says "melancholia”.

II



MeSH Search:
Possibilities to narrow the scope
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Thesaurus «Tree»

• Major Topic

• Subheadings

• Not «explode»

II



MeSH Search:
Possibilities to narrow the scope
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Major Topic
• Limits to articles in which 

MeSH term is major topic

In MeSH Database:

Universität Basel 20

Thesaurus «Tree»

II



MeSH Search:
Possibilities to narrow the scope
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Subheadings
• Limits to articles about 

particular aspect of the heading

In MeSH Database: 

Heading/Subheading1
Heading/Subheading2
Heading/Subheading3
Heading/Subheading4
Heading/Subheading5

Thesaurus «Tree»

II

Definitions of subheadings:
https://www.nlm.nih.gov/mesh/qualifiers_scopenotes.html

https://www.nlm.nih.gov/mesh/qualifiers_scopenotes.html


MeSH Search:
Possibilities to narrow the scope
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Thesaurus «Tree»Not «explode»
• Limits to articles indexed with 

exactly this subject heading
(= MeSH-Term).

In MeSH Database:

II



Break
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Exercise 1 (5 min)

1. Open PubMed  
https://pubmed.ncbi.nlm.nih.gov/?otool=unibaslib

2. Go to the MeSH Database (link bottom right).

Task: Perform the following searches using PubMed Search Builder and 
note the number of hits:
1) “Serotonin uptake inhibitors”[Mesh]
2) Same search as 1), but now limit to articles where this MeSH term 

describes the major topic
“Serotonin uptake inhibitors”[Majr] 

3) Same search as 1), but now limit to the subheading therapeutic use
“Serotonin uptake inhibitors/therapeutic use”[Mesh] 

4) Same search as 2), but now limit to the subheading adverse effects
“Serotonin uptake inhibitors/adverse effects”[Majr]

Bonus task: 
Link 1st MeSH search with text words of your choice about same topic
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Exercise 1 (5 min) - Solution

1. Open PubMed  
https://pubmed.ncbi.nlm.nih.gov/?otool=unibaslib

2. Go to the MeSH Database (link bottom right).

Task: Perform the following searches using PubMed Search Builder and 
note the number of hits: (search 11.11.2021)
1) “Serotonin uptake inhibitors”[Mesh] 20,266
2) Same search as 1), but now limit to articles where this MeSH term 

describes the major topic
“Serotonin uptake inhibitors”[Majr] 13,534

3) Same search as 1), but now limit to the subheading therapeutic use
“Serotonin uptake inhibitors/therapeutic use”[Mesh] 15,160

4) Same search as 2), but now limit to the subheading adverse effects
“Serotonin uptake inhibitors/adverse effects”[Majr] 3,289

Bonus task: 
Link 1st MeSH search with text words of your choice about same topic
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• Thematically matching 
articles are found, regardless 
of which terms or spellings the 
author of the article used

• Indexing by qualified personnel
• Useful tricks to narrow the scope
 Major Topic
 Subheadings
 «do not explode»

• Due to the hierarchical structure, 
broader and narrower terms 
are easy to find

• Completely new articles have 
no subject headings yet, 
sometimes not until after 
3-6 months

• New substances or new
medical terms have not yet 
been indexed

• Non-indexed articles
• Although professionals have 

indexed: MeSH term 
allocation not always uniform

MeSH Search:
Advantages and disadvantages

 Advantages  Disadvantages

II

For a sensitive search combine MeSH search with text word search!



Precision vs. sensitivity
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Medical literature 

Pubmed

Search

II



Precision vs. sensitivity
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Precision: specific, narrow; 
few hits (only a few of the 

relevant hits found but little 
noise)

Sensitivity: complete, broad; 
many hits (almost all of the 

relevant hits found but among 
lots of noise)

→ Try different strategies and observe how this changes the results

e.g. for daily hospital routine, 
master thesis?

e.g. for Systematic Reviews, 
Health Technology Assessments

II



Precision vs. sensitivity
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Precision 
(fewer hits)

vs Sensitivity
(more hits)

Restrict text word search to 
"Title/Abstract”

Use MeSH Subheadings, 
MeSH Major Topic,
MeSH no explode

Do not restrict MeSH

Use PubMed filter 
(non-indexed articles are 
not found!)

Avoid filters or more specifically 
use standardized filters with 
text words and MeSH
(e.g. Cochrane RCT filters) 

Targeted, few synonyms and 
word variations

More synonyms and word 
variations per search block

II



Filter results: integrated PubMed filters
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PubMed Systematic Review Filter:
https://pubmed.ncbi.nlm.nih.gov/help/#systematic-reviews

https://pubmed.ncbi.nlm.nih.gov/help/#systematic-reviews


Filter results: Professional search filters 
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• Professional search filter for RCTs (with text words and MeSH
terms):
Lefebvre et al., Cochrane Handbook for Systematic 
Reviews of Interventions. Version 6 (updated 2019):
https://work.cochrane.org/pubmed

• Similar professional search filters (e.g. for "Systematic 
Reviews"):
https://www.nlm.nih.gov/bsd/pubmed_subsets.html

II

https://work.cochrane.org/pubmed
https://www.nlm.nih.gov/bsd/pubmed_subsets.html


Find more synonyms and word variations 
and further articles: Example
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Combined MeSH and text word search (59 hits, 19 with RCT filter*):
("Depressive Disorder"[Mesh] OR "Depression"[Mesh] OR depress*[tiab]) 

AND ("hypericum" [mesh] OR hypericum*[tiab] OR "St. John's Wort"[tiab]) 

AND ("Serotonin Uptake Inhibitors"[Mesh] OR Serotonin Uptake Inhibitor*[tiab]) 

New search with more hits (147 hits, 67 with RCT filter*):
("Depressive Disorder"[Mesh] OR "Depression"[Mesh] OR depress*[tiab] OR melanchol*[tiab]) 

AND ("hypericum"[mesh] OR hypericum*[tiab] OR "St. John's Wort"[tiab] OR "St. Johns 

Wort"[tiab] OR "St Johns Wort"[tiab] OR "St. Johnswort"[tiab] OR "St John Wort"[tiab] OR "Saint 

Johns Wort"[tiab]) 

AND ("Serotonin Uptake Inhibitors"[Mesh] OR "Serotonin Uptake Inhibitors" [Pharmacological 

Action] OR Serotonin Uptake Inhibitor*[tiab] OR 5-Hydroxytryptamine Uptake Inhibitor*[tiab] OR 

5-HT Uptake Inhibitor*[tiab] OR Serotonin Reuptake Inhibitor*[tiab] OR 5-HT Uptake 

Inhibitor*[tiab])

*RCT Filter:
AND (randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR 

placebo[tiab] OR "clinical trials as topic"[MeSH Terms:noexp] OR randomly[tiab] OR trial[ti] NOT 

("animals"[MeSH Terms] NOT "humans"[MeSH Terms])) 

II

How?



How to find more synonyms and word 
variations and further articles
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P I C O -
Search

S
ea

rc
h 

+
 

B
es

t 
M

at
ch

Article Cited by Article

Article

Relevant?
Further 

terms for 
PICO

II

Relevant?
Further 

terms for 
PICO

Relevant?
Further 

terms for 
PICO



Exercise 2a
Choose one exercise
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Question:
Does the additional intake of spironolactone reduce mortality 
in patients with heart failure?

Task: Create a suitable search.
a) Identify the PICO aspects of the question and consider 

what you are looking for
b) Find suitable MeSH terms in the MeSH database
c) Find suitable text words (note synonyms and word 

variants)
d) Combine the MeSH terms and text words with OR and then 

the partial searches of the different PICO aspects with AND

e) Bonus task: Filter your results with the RCT filter from 
Cochrane(https://work.cochrane.org/pubmed)



Exercise 2b
Choose one exercise
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Question:
Do adults with exposure to mineral fibers have a higher 
mortality risk than adults without exposure to mineral fibers?

Task: Create a suitable search.
a) Identify the PICO aspects of the question and consider 

what you are looking for
b) Find suitable MeSH terms in the MeSH database
c) Find suitable text words (note synonyms and word 

variants)
d) Combine the MeSH terms and text words with OR and then 

the partial searches of the different PICO aspects with AND

e) Bonus task: Filter your results with the RCT filter from 
Cochrane(https://work.cochrane.org/pubmed)

https://work.cochrane.org/pubmed


Order of combining MeSH and text words
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(P MeSH OR P text words) AND (I MeSH OR I text words)

AND

(C MeSH OR C text words) AND (O MeSH OR O text words)

≠ 
(P MeSH AND I MeSH AND C MeSH AND O MeSH) 

OR

(P text words AND I text words AND C text words AND O text words)





Take Home Messages

• Free-text searching is completely sufficient for simple 
search queries

• For more complex searches, a combination of MeSH
terms and text words is recommended

• There are many ways to reach your goal:
Test different search strategies and check which one 
makes the most sense for your topic and situation
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Please evaluate the course:

https://k11331.evasys.de/evasys/online.php?p=SJVT9

Contact:
Jacqueline Huber, jacqueline.huber@swisstph.ch

Further information:
• Swiss TPH library offers free advice and support for its members on literature 

searching and using EndNote. We also offer a document delivery service.
Contact: library@swisstph.ch

• The University Medical library also offers support:
https://ub.unibas.ch/en/locations/university-medical-library/support-for-literature-searching/
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https://k11331.evasys.de/evasys/online.php?p=SJVT9
mailto:jacqueline.huber@swisstph.ch
mailto:library@swisstph.ch
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Handout Appendix: Overview

• Short repetition of “Basics in Literature search”
(PubMed vs PMC; find and order full-text) 

• PubMed live
− user interface, abstract view, advanced search interface
− Search Details and Advanced Term Mapping (ATM)
− Understanding free-text searching
− 3 things that turn off ATM
− MeSH database
− Search for MeSH terms (PubMed Search Builder)
− Find text word synonyms

(entry terms from the MeSH database)
− Reuse searches you have performed

(on advanced search interface)
− Use NOT to compare strategies
− Find more articles (similar articles and cited by)

I

II



Searching for technical terms without full 
text can be frustrating
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For comparison the full text database
PubMed Central (PMC)
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From the database to full text via VPN
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The University of Basel has licenses 
for many journals. From outside the 
university network, you can connect 
to the VPN to take advantage of this 
and view the full texts.

Abstract view 
of articleI



PubMed: From the database to full text via 
swisscovery
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If  no full text link of publisher on PubMed try swisscovery
(Swiss library catalogue)
https://slsp-ubs.primo.exlibrisgroup.com/discovery/search?vid=41SLSP_UBS:live&lang=en

Appears when you go to PubMed via this link:
https://pubmed.ncbi.nlm.nih.gov/?otool=unibaslib

I
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PubMed: From the database to full text via 
swisscovery
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Fulltext link via “View Online”

I



PubMed: From the database to full text via 
swisscovery
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If not available online you can 
order a copy via swisscovery

I



PubMed: From the database to full text via 
swisscovery
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Choose the correct item, click on digitization 
and fill out the form (fee-based).

Alternatively, if you are a Swiss TPH student, you can 
send a copy request with the Pubmed link via email to 
library@swisstph.ch and we will order it for you.

I
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PubMed: What do I find where?
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Search box

II



Presentation of the results
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default sorting by 
"best match" (can 

be easily 
changed)

Links to 
abstract view

II



Abstract View
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Links to full text

49

Links to all fields 
in the view

Direct link to the 
previous (or 

next) abstract

II



Access to the Advanced Interface
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Here!

II



PubMed Advanced Interface

PubMed Advanced Course: Jacqueline Huber Swiss TPH Library and University Medical Library 51

Search Box

Search queries in 
defined fields

Previous search 
queries with search 

details

II

Links to previous results



Search details on PubMed Advanced
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Understanding free-text searching: I
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PubMed performs an automatic term mapping (ATM),
i.e. a «translation»:

Suitable MeSH terms and word variants (plural forms, 
compound words, verb forms, adjectives, ...) are combined 
with the OR operator to form a search string. 



Understanding free-text searching II
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If several PICO 
aspects are 
searched for, 
PubMed performs 
ATM for all terms. 
The resulting 
search blocks are 
combined with the 
AND operator to 
form a search 
string. 



Inclusion of synonyms* increases
the number of hits
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*How do I find text word synonyms?  See later slide!



3 things that turn off automatic term 
mapping (ATM):
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1. Phrasing
2. Search in specific fields only (field search)
3. Root term search (truncation)

Disadvantage if ATM is switched off:
 MeSH terms are missing 



Things that turn off ATM: Phrasing
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Things that turn off ATM: Field search
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e.g. in [Title/Abstract] or [tiab]



Things that turn off ATM: Field search
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For field searches, it automatically phrases



Things that turn off ATM: Field search
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[Title/Abstract] = [tiab]



Things that turn off ATM: Field search
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Fewer hits as:
• Phrasing switches off ATM
• only specified fields are searched
 more precision, less sensitivity



Field searches can help to eliminate 
inappropriate results
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e.g. an abstract found with tuberculosis [all fields]:

Search term 
not topic of 
the article 
but part of 
the authors' 
affiliation



Things that turn off ATM: Truncation
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In PubMed you 
can set the 
asterisk (*) only 
at the end of the 
word stem



MeSH terms used by ATM
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Check whether 
the MeSH terms 
automatically 
used by ATM are 
meaningful (in 
MeSH database).

Alternative to 
ATM:
Disable ATM (see 
previous slides) 
and combine 
text words 
manually with 
appropriate 
MeSH terms



Access to the MeSH Database
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MeSH Database
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Definition of the MeSH term

Subheadings = 
specifications, 
e.g. «drug therapy»

Alternative search terms & synonyms, 
which are also queried by the MeSH term

Introduction of the MeSH concept
perhaps also search for old terms

IIMeSH Database
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……………

Previously used MeSH terms

MeSH Major Topic (*): 
Subject heading is main 
aspect

Automatically included narrower terms 
«Automatic explosion» / explode
can be actively excluded

IIMeSH Database



Search for MeSH terms: Search Builder
From MeSH database back to PubMed
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Pure MeSH term searches return fewer hits
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Find more MeSH terms: Inspiration from 
relevant articles known to you
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Find text word synonyms : Inspiration e.g. 
from MeSH database under «Entry Terms»

PubMed Advanced Course: Jacqueline Huber Swiss TPH Library and University Medical Library 73

II



Manually created search strings with 
MeSH terms and text word synonyms
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Re-use performed searches I:
Select «Actions»
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Re-use searches performed II:
Combine search line numbers
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• With NOT you can compare two searches you have performed 
- what is the difference between them?

• In the screenshot:
 with #23 NOT #25 you can check which items you will miss if 

you use search #25 instead of search #23.
 If you find relevant articles, then you should rather continue 

working on strategy #23...

Use NOT to compare strategies
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Find further articles
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Best match
− Default display in New PubMed. According to your search query, 

"most suitable" articles are displayed at the top (based on term 
frequency ranking).

Similar articles
− Click on a relevant article
− The option «Similar articles» appears

on the right
− «similar» articles are displayed

Cited by
− Click on a relevant article
− The option "Cited by" appears on the right
− Articles that have cited this article are displayed

 Thematically matching articles may contain synonyms for your PICO 
question. Link them with OR at the appropriate place to find more 
articles.

Find more articles and improve search
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