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Learning 
objectives
• Why do I need to search systematically for 

systematic reviews?

• How do I develop a systematic search 
strategy?

• Where do I find reliable, up-to-date 
medical research findings?

• When is a search strategy «good enough»? 

• How do I document/report a search 
strategy?
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are based on the entire evidence on a topic
Systematic Reviews (SRs)

How do you find all the evidence?

1. Planned approach:
- Accurate formulation of the research question
- Determining the search terms
- Selection of subject-specific databases

2. Allow enough time

3. Acquire database knowledge
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Where do Information Specialists provide support?
Systematic Review Workflow

Image source: Monash University (Australia) https://guides.lib.monash.edu/systematic-review/home 

Librarian involvement enhances 
search strategy quality and reporting.

Rethlefsen ML et al (2015). Librarian co-authors 
correlated with higher quality reported search 
strategies in general internal medicine systematic 
reviews. https://doi.org/10.1016/j.jclinepi.2014.11.025  

Meert D et al (2016). Impact of 
librarians on reporting of the 
literature searching component 
of pediatric systematic reviews. 
https://doi.org/10.3163/1536-
5050.104.4.004

Koffel JB (2015). Use of 
recommended search 
strategies in systematic 
reviews and the impact 
of librarian involvement. 
https://doi.org/10.1371/
journal.pone.0125931
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Decision tree
Is a SR always the best choice?

Source:Cornell University Library 
https://guides.library.cornell.edu/ld.php?content_id=52561085  
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Is a SR always the best choice?

Source:Cornell University Library 
https://guides.library.cornell.edu/ld.php?content_id=52561085  

Alternatives:

• Narrative / Literature Review
Evidence, selectively gathered by the authors

• Rapid Review
Focus on speed and timeliness of evidence review

• Scoping Review
Review of a potentially diverse literature on a broad topic 

• Umbrella Review
"Review of Reviews" = comparison/evaluation of reviews
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From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et 
al. The PRISMA 2020 statement: an updated guideline for reporting systematic 
reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 

New research findings are 
based on 

the papers found with the 
search strategies. 

If important papers were 
not identified, the results 
will be different or biased! 
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Example of a complex search strategy 
Identifying relevant studies in (huge) databases

PubMed

(("Diabetes Mellitus, Type 1"[Mesh]) OR (type 1 diabet*[Title/Abstract] OR type I diabet*[Title/Abstract] OR 
diabetes mellitus type 1[Title/Abstract] OR diabetes mellitus type I[Title/Abstract] OR T1D[Title/Abstract] OR 
T1DM[Title/Abstract] OR insulin-dependent diabet*[Title/Abstract] OR juvenile-onset diabet*[Title/Abstract] OR 
sudden-onset diabet*[Title/Abstract] OR IDDM[Title/Abstract] OR autoimmune diabet*[Title/Abstract] OR 
brittle diabet*[Title/Abstract] OR ketosis-prone diabet*[Title/Abstract])) AND (("Adolescent"[Mesh] OR 
"Child"[Mesh] OR "Infant"[Mesh]) OR (child*[Title/Abstract] OR infan*[Title/Abstract] OR 
adolescen*[Title/Abstract] OR newborn*[Title/Abstract] OR preschool*[Title/Abstract] OR pre-
school*[Title/Abstract] OR teen*[Title/Abstract] OR pediatric*[Title/Abstract] OR paediatric*[Title/Abstract])) 
AND (("Insulin Infusion Systems"[Mesh]) OR (insulin pump*[Title/Abstract] OR insulin infus*[Title/Abstract] OR 
insulin deliver*[Title/Abstract] OR CSII[Title/Abstract]))) AND ((randomized controlled trial[pt] OR controlled 
clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR clinical trials as topic[mesh:noexp] OR randomly[tiab] 
OR trial[ti] NOT (animals[mh] NOT humans [mh])))) 9



Translation to other database languages
Identifying relevant studies in databases
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Timeline of a SR, with focus on literature search
Time span (months)

Background

Study other reviews

Specify question 

Preliminary search

Protocol

Search 

Appraisal

Data extraction

Synthesis

Report

1 2 3 4 5 6 7 8 9 10 11 12
S = 
Start

E = 
End

S E
S E
S E

S E
S - - E

S - E
S E

S E
S - E

Search strategy setup incl. translation into all databases 
and subsequent adaptations. 
(calculate up to 60h!)
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Compared to giving 
the injections, everything else 

will be better, I‘m sure.

Insulin pump therapy
will make your child's and 

your life much easier.

TRUE? What is the evidence?

Practical example of a research question

01
Research question
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Acquire background knowledge
Situation / Clinical Question

Type 1 diabetes, an autoimmune condition in which the pancreas no 
longer produces the hormone insulin, which is necessary to 
convert glucose into energy. The therapy is to administer appropriate 
doses of insulin to keep the sugar levels within a normal range. This can 
be done by injecting the insulin several times a day, or by carrying a pump 
that delivers the insulin.

„In children with type 1 diabetes, does insulin pump therapy 
produce normoglycemia and improve the quality of life 

(in comparison with daily insulin injections)?“

13
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Check for other (planned / registered) SRs

PROSPERO
International Prospective Register of Systematic Reviews
https://www.crd.york.ac.uk/prospero 

Cochrane Library
https://www.cochranelibrary.com 
(Health Care and Clinical Interventions)

Campbell Collaboration
https://www.campbellcollaboration.org 
(Social Interventions)

02
Protocol 
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Relevant points for the literature search
Protocol development 

• Aim and type of review
• Exact research question
• Details of the search strategy 

(provisional version)
• Selection of databases

(incl. trial registries)
• Inclusion/exclusion criteria
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Where can I find reliable studies?
Databases

Published research (in professional journals):
Subject databases (medical, psychological, etc.)
(Medline, Embase, CINAHL, PsycInfo, LILACS, etc.)

Ongoing research
Clinical Trials Registries (ClincalTrials.gov, WHO ICTRP)

Grey literature
E.g. conference papers, doctoral theses (Google, 
Google Scholar, Web of Science, institutional / 
company websites)

Non-published research
Direct contact with experts or research leaders, 
sponsors of the studies (pharmaceutical companies) 

02
Databases
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• Search engines record many billions of 
documents, but most of the content is 
irrelevant (the most relevant are listed 
at the top).

• Documents are very heterogeneous in terms of content, 
structure and quality.

• Uncertainty regarding completeness and quality of results (no 
quality control).

• Conclusion: Suitable for systematic searches as a preliminary 
search (scoping search) or as a supplement to the specialized 
databases.

Where can I find reliable studies?
Medical databases vs. Search engines

• Depending on the content and 
scope of the database 
professionally appropriate 
and covering the subject area.

• Documents of high quality. Mostly peer-reviewed 
journals, therefore hits from databases are usually 
trustworthy.

• Conclusion: Indispensable for systematic review 
searching in which all central and important documents 
are to be completely & comprehensively referenced!
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The two largest medical databases

• Produced in the USA
• 1966 to present (OldMedline 1946-65)
• More than 37 million records (incl 4 million 

PubMed-NOT-Medline records); 
> 5200 journals

• Thesaurus: MeSH (over 28’000 terms)
• Overlap approx. 34% 

(topics 10% to 75% )

• Produced in Europe
• 1974 to present (Embase Classic 1947-73)
• Over 45 million records (incl. Medline); 8450 

journals (> 3000 not covered in Medline)
• Thesaurus: EMTREE (> 99’000 terms)
• Comprehensive inclusion of drug related and 

medical device information
• Includes also conference abstracts

Sources: https://www.nlm.nih.gov/medline/medline_overview.html https://www.elsevier.com/solutions/embase-biomedical-research/embase-coverage-and-
content
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The Cochrane Library
Other databases https://www.cochranelibrary.com/ 

Trials = Cochrane Central 
Register of Controlled Trials 
(CENTRAL).  
Most comprehensive database 
for finding randomized controlled 
trials (RCTs). Sources: Medline, 
Embase, ClinicalTrials.gov, and 
via "handsearching" in printed 
journals. 

Cochrane Reviews = 
Cochrane 
Database of Systematic 
Reviews
These are also included in 
Medline. 20

https://www.cochranelibrary.com/


Other sources: Study Registries

https://trialsearch.who.int/ 

https://clinicaltrials.gov/ 
21
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Other sources: Grey literature

Canadian Agency for Drugs and 
Technologies in Health (CADTH):

Grey Matters
https://greymatters.cadth.ca/ 

For Swiss grey literature / data 
search Google and Google Scholar. 

22
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Preprint Server (increased popularity since COVID-19)
More sources

A preprint is the version of a scientific paper that often appears before the official publication. 
Attention: Mostly this version is not (yet) peer-reviewed and possibly not yet submitted to a journal or 
accepted for publication. 

• Preprint Archives: medRxiv, bioRxiv, OSF Preprints, etc.

• Open access publishing platforms e.g. F1000 Research

Source: King's College London - Searching for Systematic Reviews: Grey Literature https://libguides.kcl.ac.uk/systematicreview/greylit 
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Google Scholar 
Other sources to search

Google Scholar combines the ease of Google with access to scholarly materials. Google Scholar 
searches the Web for scholarly articles, abstracts and books, but not popular magazine, newspaper or 
Internet articles. 

Google Scholar PubMed (Medline)

+ Algorithm ranks relevance for you + More relevant results, sorted by relevance or date

- Textword search + Textword and subject heading search

+/- All kind of sources + Quality management

- Search results NOT reproducible + Search reproducible

+ Searches through fulltext +/- Searches the record fields (ti, ab, sh)

- Very limited filters + Filters for a variety of criteria (age, dates,…)

+ Easy to use - Needs basic training

Google Scholar is a 
great place to begin 
your search but should 
not be the only place 
you search. Think of it 
as a resource you can 
use in addition to the 
medical databases.
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Mandatory database combinations to be 
searched for SR

Medline (via PubMed, Ovid, etc.) & 
Embase (via Elsevier or Ovid)

If Embase is not accessible:

Medline & Cochrane Library: CENTRAL 
(Cochrane Central Register of Controlled 
Trials)

Additionally: trials registries, regional (e.g. 
LILACS) & subject-specific databases (e.g. 
CINAHL, PsycInfo), interdisciplinary DB 
(WoS), Google Scholar.

At the end: check references of included 
studies 25



Divide your question into concepts / blocks
Developing a focused research question

The formulation of a clear research question 
is indispensable for a successful systematic 
review. If it is formulated too narrowly, there 
may not be enough studies for an evaluation; 
if it is too broad, there may be a lack of 
meaningful results.

Auxiliary schemes, e.g. PICO
Splitting of the question into key components 
/ blocks / concepts 

03
Block Building / 

PICO
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How does a question become searchable?

Other auxiliary schemes / frameworks:

Auxiliary Frameworks

• SPIDER for qualitative evidence syntheses

• SPICE - for evidence-based practice
Environment (S) = Setting
Population (P) = Perspective or Population
Intervention (I) 
Comparison (C)
Evaluation (E) 

• ECLIPSE for Health Policy

Source for more schemes and their applications: RefHunter (German)
27
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 for Public Health questions
The Block Building Approach

Example:

«Urban Governance, Multisectoral Action, and Civic 
Engagement for Population Health, Wellbeing, and 
Equity in Urban Settings: A Systematic Review» 

Approach: We use the block building approach and 
divide the question into its main concepts (together 
with the researcher).

Urban setting, 
metropolitan areas

Urban governance, 
Health governance, 
Civic engagement

Health, Wellbeing, 
Equity

28



 
Block building (concepts) always works!

«Urban 
Governance, 
Multisectoral 
Action, and Civic 
Engagement for 
Population 
Health, 
Wellbeing, and 
Equity in Urban 
Settings: A 
Systematic 
Review» 

29



Exercise example with PICO
Break down the research question into blocks

"In children with type 1 diabetes, does insulin pump therapy produce normoglycemia and improve 
the quality of life (in comparison with daily insulin injections)?"
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The Boolean Operators
Combining search terms / concepts

•AND
All terms have to be included in a citation.
 =   NARROWING DOWN

•OR
One of the terms has to appear in the citation.
 =    EXPANDING («OR is more!»)

•NOT
The second term is excluded from the search results.The operator NOT 
eliminates also results in which both of the terms appear! Therefore: be 
cautious about using NOT!

04
Boolean 

operators
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Nesting
The Boolean Operators

Terms inside 
parentheses 
are processed 
as a unit!

Boolean 
connectors are 
processed in a 
left to right 
sequence!
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Uncomplicated, intuitive search
The Scoping Search

• Is there already a recent Systematic Review on my research question?

• Is there a SR in the planning stage (is there a protocol)?

• Approximately how much literature exists on my research question?

• Goal: overview of existing research on a topic and create a "gold set" of "key papers" 

Source: Gusenbauer M, Haddaway NR. What every researcher should know about searching - clarified concepts, search advice, and an agenda to 
improve finding in academia. Res Synth Methods. 2021 Mar;12(2):136-147. doi: 10.1002/jrsm.1457. 

05
Scoping Search

Key Papers
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to identify the most relevant studies
Techniques of a Scoping Search

• The focus is initially on accuracy, but is expanded as the iterative search process (learning 
process) progresses. 

• Techniques: 

Snowballing: Tracking down 
related works by using the 
bibliography or reference list 
at the end of an article 
(backward citation tracking).

Berry picking: Scanning results of 
the scoping search to identify key 
authors, relevant journals, reference 
lists, cited by (forward citation 
tracking), and similar articles.

Pearl growing: Using key 
papers and their database 
records to harvest search 
terms for a comprehensive 
search strategy.

Googling: Brief search; using a few 
specific terms with the intention 
of retrieving a few relevant papers 
(key papers) to work with in the 
following techniques.
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to find top relevant papers (in a nutshell)
How to do a scoping search

1. Enter the most important terms in Google 
Scholar and / or PubMed.

2. The best results are displayed at the top 
(Relevance Ranking).

3. Read through the titles/abstracts and export 
the appropriate ones. They serve as your key 
papers.

35



36

Scoping Search in PubMed
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Article type filters: SR / Meta-Analysis

Sort by:
Switch to Most 
recent

Article Type:
Filter by 
Systematic 
Review and Meta-
Analyses 

37
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Article type filters: RCT / Clinical Trial

Sort by:
Switch to Best 
match

Article Type:
Filter by Clinical 
Trial as well as 
RCT

38



Advanced technique: 
To search phrase variations  use quotation marks before and after an | combination:

"cardiovascular|heart disease|failure" finds: cardiovascular disease, heart disease, heart failure  

• Use quotation marks to keep phrases together: "type 1 diabetes"  

• Search terms are automatically combined with AND

• Replace OR with | (pipe sign: Alt Gr + 7 in Windows, alt + 7 in Mac), no spaces!

Scoping Search:                               Search Tips
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Scoping search in

Search for more recent 
documents

Look at Cited by to see closely 
related work (forward citation 
tracking)

Create an alert to get notified of 
new publications

40



Practical exercise

Perform a scoping search in Google Scholar (https://scholar.google.com/):

Choose your own topic or answer the following question:

Insulin pump therapy in type 2 diabetes: are there Systematic Reviews and/or randomized controlled trials 
(RCTs)?

41
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A possible solution

Research question:

Insulin pump therapy in type 2 diabetes: are there Systematic Reviews and/or randomized controlled trials 
(RCTs)?

Suggested solution:

"insulin pump|infusion" "type 2 diabetes"|NIDDM "systematic review"|RCT|randomised|randomized

42



Getting an overview or going into depth?

Accuracy vs. completeness

• Get an overview of a complex of topics by 
entering precise search terms in a search 
engine (e.g. Google Scholar) = scoping 
search. Goal: find some top relevant papers

• In-depth examination of a topic by means of 
systematic research in specialist databases. 
Aim: to find ALL relevant papers

Defining the aim of the literature search

Source: Karolinska Institutet, University Library, Systematic search techniques

Focus accuracy

Focus Completeness
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Scoping Search / Initial Search (Google Scholar):
• Focus on accuracy (Precision*) = no claim to completeness
• For the overview / identifying key papers
• Complex search structure only possible to a limited extent

Scoping Search & Systematic Search

Systematic research (specialized databases):
• Focus on completeness (recall*/sensitivity) =. 

Find as much evidence as possible 
(systematic reviews / guidelines)

• Complex search / Reproducible

*Further explanation (English): http://opensourceconnections.com/blog/2016/03/30/search-precision-and-recall-by-example/ 
44
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a systematic search strategy
How to use key papers for building 

Goal: 
Harvest search terms from 
key papers (title, abstracts, author 
keywords, MeSH)

Example:
PubMed IDs (PMIDs) of key papers: 
35272971 32846062 35045227 
33453783 30292578 33179818 
20587585
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Identify search terms through text mining
Analyze your key papers 
(entering the PubMed IDs)
in PubMed PubReMiner

• Get ideas of search terms to 
include from the Word and 
MeSH columns (listed from 
most often used to lesser use)

• Note popular journals, most 
publishing authors and the 
development of your research 
topic throughout the years

• Other textmining tools: 
Termine Upload a pdf or URL 
MeSH on Demand 

46
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What are textwords?
Search terms

Textword searching means using terms 
you choose yourself to search the 
"record" of a database. The record does 
not include the fulltext article. It mainly 
includes the title, abstract and author 
provided keywords. 

Textwords are often referred to as 
keywords or freetext terms or natural 
language terms.

Use textbooks and dictionaries to find 
additional textwords.

Words from 
the title

Words from 
the abstract

Additional keywords 
assigned keywords

06
Text words
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Stumbling blocks
Text word search

British vs. American English:

• pediatric / paediatric, analyze / analyse

Synonyms / Antonyms:

• doctor / physician / clinician

• success / failure, fertility / infertility

Acronyms:

• total knee arthroplasty = TKA

48



Shorten to the root
Truncation

The word ending is truncated and replaced by a symbol 
(*, ?, $). 
Advantage: Many word variants can be searched for at 
one go, and the number of hits increases.

child* finds 
child, children, childish, childlike, childhood, etc.

diabet* finds
diabetes, diabetic

Child ren
ish
like
hood

Diabet es
ic  

49



The benefits of database thesauri
From textwords to subject terms

Synonyms for diabetes type 1:

• type I diabetes (mellitus)
• insulin-dependent diabetes mellitus

• juvenile-onset diabetes mellitus
• sudden-onset diabetes mellitus
• autoimmune diabetes

• brittle diabetes mellitus
• ketosis-prone diabetes mellitus

Problem

• With a text word search you can never 
cover 100% of all synonyms and 
possible spellings. What now?

• Thesauri of the subject databases: 
MeSH terms in Medline
Emtree terms in Embase 

07
Thesaurus terms

50



What are subject headings?
Subject Headings

MeSH terms of the following 
PubMed record: Insulin 
delivery and nocturnal 

glucose control in children 
and adolescents with type 1 

diabetes.

Subject heading searching means using preassigned 
terms to search for articles labelled with that term. 
Each database uses its own subject headings -
MEDLINE's are called MeSH.

Other expressions for subject headings are 
thesaurus terms, index terms or controlled 
vocabulary.

Big Plus: subject headings cover a lot of different 
expressions authors use in their articles to describe 
the same concept. 
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Advantages and disadvantages
Searching with subject headings

Advantages of searching with MeSH Terms:

• MeSH describe the content (fulltext not searchable)

• MeSH cover many different synonyms and spellings

• higher precision 
(fewer irrelevant hits than with text word search)

Disadvantages: 

• MeSH Thesaurus = complicated query

• Not every intervention/disease has an appropriate MeSH
52



MeSH Thesaurus in PubMed
Where can I find MeSH Terms?

Access to the 
MeSH 
database via 
the PubMed 
homepage.

53
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Example diabetes type 1 
MeSH terms: Hierarchical structure 

MeSH terms are organized in a tree 
structure (hierarchically from the most 
general to the most specific area) 
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Word document as a helpful tool
Structure of the search in the Concepts Sheet

08
Concepts Sheet
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For each thematic block:
Search for matching MeSH terms in the MeSH 
database;
Identify as many textwords as possible (from 
title/abstract of relevant studies, reference 
books, entry terms in the 
MeSH Thesaurus, etc.), then 
combine both search approaches with OR.

Combine thematic blocks with AND
(concept 1 AND concept 2 AND concept 3) in 
order to only have records containing all topics 
in the results list.

Build up your search
The Concepts Sheet

56



Does AI help? Strategy of ChatGPT-4.0

57

Give precise instructions!



To insert in PubMed
Code supplied by ChatGPT 

(("Insulin Infusion Systems"[MeSH] OR 
"insulin pump"[tw] OR "insulin
pumps"[tw] OR "continuous
subcutaneous insulin infusion"[tw] OR 
"CSII"[tw]) AND ("Diabetes Mellitus, 
Type 1"[MeSH] OR "type 1 diabetes"[tw] 
OR "T1DM"[tw])) AND ("Child"[MeSH] 
OR "Adolescent"[MeSH] OR 
"children"[tw] OR "adolescents"[tw] OR 
"pediatric"[tw] OR "youth"[tw] OR 
"teenagers"[tw])

58



PubMed

(("Diabetes Mellitus, Type 1"[Mesh]) OR (type 1 diabet*[Title/Abstract] OR type I 
diabet*[Title/Abstract] OR diabetes mellitus type 1[Title/Abstract] OR diabetes mellitus 
type I[Title/Abstract] OR T1D[Title/Abstract] OR T1DM[Title/Abstract] OR insulin-
dependent diabet*[Title/Abstract] OR juvenile-onset diabet*[Title/Abstract] OR sudden-
onset diabet*[Title/Abstract] OR IDDM[Title/Abstract] OR autoimmune 
diabet*[Title/Abstract] OR brittle diabet*[Title/Abstract] OR ketosis-prone 
diabet*[Title/Abstract])) AND (("Adolescent"[Mesh] OR "Child"[Mesh] OR 
"Infant"[Mesh]) OR (child*[Title/Abstract] OR infan*[Title/Abstract] OR 
adolescen*[Title/Abstract] OR newborn*[Title/Abstract] OR preschool*[Title/Abstract] 
OR pre-school*[Title/Abstract] OR teen*[Title/Abstract] OR pediatric*[Title/Abstract] 
OR paediatric*[Title/Abstract])) AND (("Insulin Infusion Systems"[Mesh]) OR (insulin 
pump*[Title/Abstract] OR insulin infus*[Title/Abstract] OR insulin 
deliver*[Title/Abstract] OR CSII[Title/Abstract])))

Human-made PubMed search string

59

What are the obvious 
differences?

• Longer (more MeSH 
terms, more textwords)

• Truncation
• Field code 

[tiab] vs. [tw] 

And what’s in common?

• Block-building
• Combination of MeSH 

terms and textwords



Code by ChatGPT as a starting point

(("Insulin Infusion Systems"[MeSH] OR "insulin pump"[tw] OR "insulin
pumps"[tw] OR "continuous subcutaneous insulin infusion"[tw] OR 
"CSII"[tw]) AND ("Diabetes Mellitus, Type 1"[MeSH] OR "type 1 
diabetes"[tw] OR "T1DM"[tw])) AND ("Child"[MeSH] OR 
"Adolescent"[MeSH] OR "children"[tw] OR "adolescents"[tw] OR 
"pediatric"[tw] OR "youth"[tw] OR "teenagers"[tw])
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Important:

• Check if the MeSH terms provided are appropriate and actually exist.
• Check textwords and truncate them.
• Add more textwords and more MeSH terms.
• Check for American/British spelling.
• Check the correct application of Boolean Operators.



Limits / Filters
And if there are too many hits?

Filter search results by: 

• Dates 

• Languages

• Study type (RCTs, etc.)

• Population (age)

09
Filters / Limits 

Watch out for database filters! 
Many filters are based solely on MeSH terms. 
Consequence: Studies are missed 
Exceptions: 
systematic reviews, languages & publication dates
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Filter by Best Evidence
And if there are too many hits?

Evidence pyramid:
Criterion

Best 
Evidence

Studies with appropriate methodological quality (RCTs, 
cohort studies) have higher evidence. 
SR & MA are ranked highest, having systematically 
searched for, assessed, and statistically evaluated primary 
studies. 

The best 
"filter" is the 
human being!
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State-of-the-art for SR searches
Validated methodological filters

Cochrane Search Filter for RCTs: 
https://work.cochrane.org/pubmed (PubMed)

UTHealth (School of Public Health, University of Texas)
https://libguides.sph.uth.tmc.edu/search_filters/pubmed_filters (PubMed)

SIGN (Healthcare Improvement Scotland)
https://www.sign.ac.uk/what-we-do/methodology/search-filters/ 
(Medline, Embase, CINAHL on the Ovid Platform)

ISSG Search Filters Resource (York)
https://sites.google.com/a/york.ac.uk/issg-search-filters-resource/home
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https://work.cochrane.org/pubmed
https://libguides.sph.uth.tmc.edu/search_filters/pubmed_filters
https://www.sign.ac.uk/what-we-do/methodology/search-filters/
https://sites.google.com/a/york.ac.uk/issg-search-filters-resource/home


https://work.cochrane.org/pubmed 

Validated filters: Cochrane filters for RCTs

Cochrane's validated filter 
searches not only in MeSH
(=[mh]), but also within other 
fields: 
[pt] = publication types
[tiab] = titles/abstracts
[sh] = subheadings

Note: 
#10 and #11 additionally show 
how animal studies are excluded 
in a state-of-the-art search.

Source: Lefebvre C, Glanville J. et al. Chapter 4: Searching for and selecting studies [last updated 
September 2024]. In: Higgins JPT et al. (editors). Cochrane Handbook for Systematic Reviews of 
Interventions. Version 6.5. Cochrane, 2024. Available from https://training.cochrane.org/handbook/ 

Direct link to 
PubMed! 
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https://work.cochrane.org/pubmed
https://training.cochrane.org/handbook/


Example
Why validated methodological filters?

Source: http://training.cochrane.org/resource/tsc-induction-mentoring-training-guide/appendix-6
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http://training.cochrane.org/resource/tsc-induction-mentoring-training-guide/appendix-6


Comparison 

Cochrane RCT 
Study design Filter 

Database filter
for RCTs 
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Quality assurance with the PRESS Checklist
When is a search "good enough"?

A "state-of-the-art" 
literature search for a SR 
must meet the PRESS 
criteria: 

[Excerpt from McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, Lefebvre C. PRESS Peer 
Review of Electronic Search Strategies: 2015 Guideline Statement. J Clin Epidemiol. 2016 Jul;75:40-6.]

10
Quality control

PRESS Checklist:
Peer Review of 
Electronic Search 
Strategies 67



Checking the search strategy
PubMed

(("Diabetes Mellitus, Type 1"[Mesh]) OR (type 1 diabet*[Title/Abstract] OR type I 
diabet*[Title/Abstract] OR diabetes mellitus type 1[Title/Abstract] OR diabetes mellitus type 
I[Title/Abstract] OR T1D[Title/Abstract] OR T1DM[Title/Abstract] OR insulin-dependent 
diabet*[Title/Abstract] OR juvenile-onset diabet*[Title/Abstract] OR sudden-onset 
diabet*[Title/Abstract] OR IDDM[Title/Abstract] OR autoimmune diabet*[Title/Abstract] OR 
brittle diabet*[Title/Abstract] OR ketosis-prone diabet*[Title/Abstract])) AND 
(("Adolescent"[Mesh] OR "Child"[Mesh] OR "Infant"[Mesh]) OR (child*[Title/Abstract] OR 
infan*[Title/Abstract] OR adolescen*[Title/Abstract] OR newborn*[Title/Abstract] OR 
preschool*[Title/Abstract] OR pre-school*[Title/Abstract] OR teen*[Title/Abstract] OR 
pediatric*[Title/Abstract] OR paediatric*[Title/Abstract])) AND (("Insulin Infusion 
Systems"[Mesh]) OR (insulin pump*[Title/Abstract] OR insulin infus*[Title/Abstract] OR insulin 
deliver*[Title/Abstract] OR CSII[Title/Abstract]))) AND ((randomized controlled trial[pt] OR 
controlled clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR clinical trials as 
topic[mesh:noexp] OR randomly[tiab] OR trial[ti] NOT (animals[mh] NOT humans [mh]))))

Disease

AND

Population

AND

Therapy

AND

Study type

NOT

Animal studies 68



Have all key papers been identified?
Quality control: Key papers as test set 

#9: Key Paper to Review
Ware, Julia et al. "Randomized Trial of Closed-Loop Control in Very 
Young Children with Type 1 Diabetes." The New England journal of 
medicine vol. 386.3 (2022): 209-219. 
doi:10.1056/NEJMoa2111673.

#8: Final search strategy

#10: If the intersection of the hits from 
the search strategy and the key paper 
results in 1, the key paper was found with 
the search strategy.

If 0, then find out why and optimize 
search strategy.
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Translate" search strategy syntax 
Evidence from other databases

Databases use different 
field codes, truncation 
characters etc.

Example field codes: 
PubMed [tiab]
Ovid Medline .ab,ti.
Cochrane :ab,ti

Attention: Thesaurus 
Terms must also be 
translated!

11
Translation 

database syntax
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More than one possible solution

Cochrane Library (advanced search)

(("type 1 diabetes" OR "type I diabetes " OR "diabetes mellitus type 
1" OR "diabetes mellitus type I" OR T1D OR T1DM OR "insulin-
dependent diabetes" OR "juvenile-onset diabetes" OR "sudden-
onset diabetes" OR IDDM OR "autoimmune diabetes" OR "brittle 
diabetes" OR "ketosis-prone diabetes"):ti,ab) 
AND 
((child* OR infan* OR adolescen* OR newborn* OR preschool* OR 
pre-school* OR teen* OR pediatric* OR paediatric*):ti,ab)
AND
(("insulin pump" OR "insulin pumps" OR "insulin infusion" OR 
"insulin delivery" OR CSII):ti,ab)

Cochrane Library (expert search)

((((diabet*) NEAR/3 ("type 1" OR "type 1" OR "type I" OR insulin-
dependent OR juvenile* OR sudden-onset OR early-onset OR 
autoimmune* OR auto-immune OR brittle* OR ketosis-prone OR 
ketoacid* OR keto-acidotic OR keto-acidosis)) OR T1D OR T1DM OR 
IDDM OR "dm 1"):ab,ti) AND ((child* OR infan* OR adolescen* OR 
newborn* OR preschool* OR pre NEXT school* OR teen* OR 
pediatric* OR paediatric*):ab,ti) AND (((insulin NEAR/3 (infus* OR 
pump* OR deliver*)) OR CSII):ab,ti,kw)

 Use proximity operators
 Expand search fields

Translation PubMed to Cochrane Library
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Simplify search string for trial registries

PubMed
(("Diabetes Mellitus, Type 1"[Mesh]) OR (type 1 diabet*[Title/Abstract] OR type I 
diabet*[Title/Abstract] OR diabetes mellitus type 1[Title/Abstract] OR diabetes mellitus 
type I[Title/Abstract] OR T1D[Title/Abstract] OR T1DM[Title/Abstract] OR insulin-
dependent diabet*[Title/Abstract] OR juvenile-onset diabet*[Title/Abstract] OR 
sudden-onset diabet*[Title/Abstract] OR IDDM[Title/Abstract] OR autoimmune 
diabet*[Title/Abstract] OR brittle diabet*[Title/Abstract] OR ketosis-prone 
diabet*[Title/Abstract])) AND (("Adolescent"[Mesh] OR "Child"[Mesh] OR 
"Infant"[Mesh]) OR (child*[Title/Abstract] OR infan*[Title/Abstract] OR 
adolescen*[Title/Abstract] OR newborn*[Title/Abstract] OR preschool*[Title/Abstract] 
OR pre-school*[Title/Abstract] OR teen*[Title/Abstract] OR pediatric*[Title/Abstract] 
OR paediatric*[Title/Abstract])) AND (("Insulin Infusion Systems"[Mesh]) OR (insulin 
pump*[Title/Abstract] OR insulin infus*[Title/Abstract] OR insulin 
deliver*[Title/Abstract] OR CSII[Title/Abstract]))) AND ((randomized controlled trial[pt] 
OR controlled clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR clinical trials as 
topic[mesh:noexp] OR randomly[tiab] OR trial[ti] NOT (animals[mh] NOT humans 
[mh]))))

ClinicalTrials.gov

• Condition or disease:
Type 1 Diabetes OR Insulin-Dependent Diabetes Mellitus OR Juvenile-
Onset Diabetes OR Sudden-Onset Diabetes OR Autoimmune Diabetes 

OR Brittle Diabetes OR Ketosis-Prone Diabetes OR IDDM OR T1D OR 
T1DM

• Intervention:
insulin infusion OR 

insulin pump OR 
insulin delivery

• Age Filter:
Child (birth - 17)

Translation PubMed in ClinicalTrials.gov
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Export & deduplicate the search results

Export hits from all 
databases to literature 
management program and

remove duplicates

12
Export / 

Deduplication

73



Delete records found by multiple databases
Duplicate check

Most literature management programs offer a duplicate check. 
This is usually insufficient and requires a final manual check.

Alternative deduplication methods (more information in the learning materials on ILIAS):

- Bramer et al. 2016, Duplicate removal with the "Bramer Method" in EndNote.
Bramer WM, Giustini D, de Jonge GB, Holland L, Bekhuis T. De-duplication of database search results for systematic reviews in EndNote. 
J Med Libr Assoc. 2016 Jul;104(3):240-3. doi: 10.3163/1536-5050.104.3.014. erratum in: J Med Libr Assoc. 2017 Jan;105(1):111. 

- Deduklick, a tool based on an algorithm developed at the University of Bern using AI 
(however, this tool is fee-based):
Borissov N, Haas Q, Minder B, Kopp-Heim D, von Gernler M, Janka H, Teodoro D, Amini P. Reducing systematic review burden using Deduklick: a novel, automated, reliable, and 
explainable deduplication algorithm to foster medical research. Syst Rev. 2022 Aug 17;11(1):172. doi: 10.1186/s13643-022-02045-9. 

- Deduplicator, part of the Systematic Review Accelerator at Bond University (Australia).
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https://ilias.unibe.ch/goto_ilias3_unibe_cat_2297227.html
https://pubmed.ncbi.nlm.nih.gov/27366130/
https://www.risklick.ch/products/deduklick/
https://pubmed.ncbi.nlm.nih.gov/35978441/
https://pubmed.ncbi.nlm.nih.gov/35978441/
https://sr-accelerator.com/#/deduplicator


Saving the search in the databases
Documentation of the search strategy

Reproducibility 

Set alerts to continuously 
receive new results for the 
search

Update the search before 
submitting the manuscript. 
(after approx. 6 months)

13
Documentation 
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Concepts Sheet
Documentation 

For your own documentation:

Explain your search strategy 
to your supervisor

Understand your search
Strategy even after 
months / years 
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The PRISMA Checklist Points #6 & #7
Reporting of the search strategies

Preferred Reporting Items for 
Systematic Reviews and 
Meta-Analyses (PRISMA)

PRISMA 2020 Statement at 
http://www.prisma-statement.org/

Note: ALL search strategies!

14
Reporting 
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http://www.prisma-statement.org/


PRISMA-S 2021 Extension at http://prisma-
statement.org/prisma-search
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http://prisma-statement.org/prisma-search
http://prisma-statement.org/prisma-search


PRISMA 2020 Flow Diagram

Example of the new version 
(PRISMA 2020 Flow Diagram) 
of:

Martina D, Geerse OP, Lin CP, et al. Asian 
patients' perspectives on advance care 
planning: a mixed-method systematic 
review and conceptual framework 
[published online ahead of print, 2021 
Sep 6]. Palliat Med. 
021;2692163211042530. 
doi:10.1177/02692163211042530

PRISMA 2020: 
Page MJ, et al. The PRISMA 2020 
statement: an updated guideline 
for reporting systematic reviews. 
BMJ. 2021 Mar 29;372:n71. doi: 
10.1136/bmj.n71
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https://www.bmj.com/content/372/bmj.n71


Reporting: Appendix in the paper

Source: Fullerton B, Jeitler K, Seitz M, Horvath K, Berghold A, Siebenhofer A. Intensive glucose control vs. 
conventional glucose control for type 1 diabetes mellitus. Cochrane Database Syst Rev. 2014 Feb 14;2014(2):CD009122.
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD009122.pub2/appendices#CD009122-sec-0103 
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„Reading“ a complex search string

Research Question:
What are the risk factors for patients to fall during a hospitalization on a medical ward? 
Limit to adult patients, no letters, editorials, etc.
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„Reading“ a complex search string

Research Question:
What are the risk factors for patients to fall during a hospitalization on a medical ward? 
Limit to adult patients, no letters, editorials, etc.

Making block building visible
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Obtaining fulltexts (screening process) 

• Check accessibility (install add-ons in 
your browser, e.g. Unpaywall for 
Firefox and Chrome): finds fulltexts
which are free, open access or 
subscribed by your library

• Write to authors directly 
(if newer research)

Not successful?
Place an order at your library
(might be fee-based)

Free 
access

Closed 
access
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PubMed Tutorial
PubMed search help

Video tutorial for the search 
process in PubMed (by Welch 
Medical Library, Johns Hopkins 
University)

PubMed training course

PubMed Quick Tours 
(video tutorials)

PubMed User Guide
(text format)
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https://youtu.be/xGYFDrORpzA
https://www.nlm.nih.gov/oet/ed/pubmed/pubmed_in_ebp/index.html
https://learn.nlm.nih.gov/documentation/training-packets/T0042010P/
https://pubmed.ncbi.nlm.nih.gov/help/


Google Scholar Search Tips

"Google Scholar: the ultimate guide"
(Paperpile)

Tips to improve your searching
(Wageningen University Library)
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https://paperpile.com/g/google-scholar-guide/
https://www.wur.nl/en/article/How-to-use-Google-Scholar.htm


Exporting single results

Export single references directly out of Google Scholar into a reference management tool 
by clicking on the hamburger icon 

Choose Settings and go to Bibliography manager

 Below each reference, a new link Import into EndNote is showing: 
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Exporting multiple results

Export multiple references via your Google account

1. Log into a Google account. 

2. Search Google Scholar and click the star symbol at the bottom of the desired references to send them to 
My Library. 

3. Navigate to My Library via the hamburger menu at the top left of the page. 

4. Click the Export all button at the top of the page and then choose EndNote (or your preferred format). 

5. Open the resulting file to add the exported references to an EndNote library. 
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Exporting a large 
quantity of results

Do the search and 
export up to 1000 
references at once via 
Publish or Perish 
(Harzing), a free 
software program that 
retrieves academic 
citations from Google 
Scholar and other 
data sources. 
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https://harzing.com/resources/publish-or-perish
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Training Material & Templates on ILIAS

- Step-by-step instructions for a search in PubMed

- Step-by-step instructions for a search in Medline (via Ovid)

- Templates (Concepts Sheet, PRISMA Flow Chart, etc.)

- Tools for translation into various database languages

- Glossary for systematic literature search

- Instructions for working with EndNote

- Web links to other training sites
90
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@Uni Bern
How to access Literature Search Services 

ISPM or BIHAM Affiliation:
• Contact: biblio.ispm@unibe.ch
• Submit a Literature Search Request Form via the Intranet: Link

Other medical institutes & university hospital (Inselspital) researchers:
• Contact the Medical Library at support_med.ub@unibe.ch
• Submit your search request here: Link
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mailto:biblio.ispm@unibe.ch
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https://www.ub.unibe.ch/research/fachinformationen/portal_medicine_and_pharmacy/research_support_request/index_eng.html


Assistance
SR Process 

Interactive LibGuide 
Monash University Library
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https://guides.lib.monash.edu/systematic-review


Helpful video tutorials
Literature search: how do you go about it?

Simple, easy to understand videos (English) about

Starting a search  and  Tips & tricks

(by the University of Reading Library)
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https://youtu.be/fbz7F8eIkwM?si=pNhOg3n4Y8QvZAyh
https://youtu.be/mtvlVsCKvJo


Top 3 Take-Home Messages

1. Allow enough time for a state-of-the-art liteature search.

2. ALWAYS take the block building approach (concepts sheet).

3. Document the search process on an ongoing basis.
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