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"We are drowning in information, but
starving for knowledge”

John Naisbitt

Scientific output is growing
exponentially, making it increasingly
difficult for researchers to keep up 
with relevant findings

The Challenge in Literature Search



Types of reviews: systematic review, scoping 
review, umbrella review…

• What to do??



Types of reviews

Review Type When to Use Timeline Quality
Assessment

Key 
Characteristics

Example

Scoping
Review

To explore 
emerging areas
and map the
literature

4-8 
months

NO(optional) - Broad research questions
- Identifies gaps in literature
- Maps key concepts and evidence

"What do we know
about digital health in 
psychiatry?"

Rapid Review For urgent
decisions and 
limited resources

2-6 
months

Simplified - Stream lined methodology
- Trade-off: Speed

vs.comprehensiveness
- Modified systematic approach

"Evidence on COVID-19 
and mental health"

Systematic
Review

For specific
questions
requiring rigorous
synthesis

12-18+ 
months

YES
(mandatory)

- Gold standard for clinical decisions
- Comprehensive and reproducible
- Strict inclusion/exclusion criteria
- Risk of bias assessment

"Efficacy of CBT 
vs.pharmacotherapy in 
MDD"

Umbrella
Review /Meta-
Review

To synthesize
multiple existing
systematic
reviews

6-12 
months

YES
(o fincluded

SRs)

- Review of reviews
- Includes only published SRs/Mas
- High-level evidence synthesis
- Identifies consistencies/ discrepancies

"Effectiveness of all
psychotherapies for
anxiety disorders"



Step by step

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5



Step 1: PICO- question components in medical 
sciences

• P –Population 
• Patients (demographic factors, setting…)

• I –Intervention
• Drug, procedure, psychological intervention

• C –Comparison 
• Alternative to compare with the intervention (eg: placebo)

• O –Outcome
• Improvement, effect, measures… 



Focus your question and identify the main 
concepts

The cognitive profile of elderly patients with bipolar disorder compared 
with healthy controls

ELDERLY BD

(P)

HEALTHY 

CONTROLS

(C)

COGNITION

(O)



How questions influence your search results



Possible questions/searches

• Broad
• Peripheral inflammation and bipolar disorder (thousands results covering everything

remotely related to inflammation)

• Narrow
• The effect of lithium and valproic acid on neurons (specific medication, specific

outcome) 

• Very narrow:
• The relationship between inflammatory cytokines ( [TNF]-α, [TGF]-β1, [IL]-6, 

IL-8 and IL-1β) and scores in HAM-D  in patients with bipolar I disorder (so 
specific you might only get a handful of studies, or even none)



Step 2: determine the appropriate databases

Some challenges…

Database Bias - No single database is likely to contain all published studies on a given subject

Publication Bias - selective publication of articles that show positive treatment of effects and statistical 

significance.

Hence, it is important to search for unpublished studies through a manual search of conference 

proceedings, correspondence with experts, and a search of clinical trials registries.



Some  more challenges…

English-language bias - occurs when reviewers exclude papers published in languages other than English

Citation bias - occurs when studies with significant or positive results are referenced in other 

publications, compared with studies with inconclusive or negative findings

Output of different databases 

Step 2: determine the appropriate databases



• These systems meet necessary criteria, guaranteeing robust search
functionalities, reproducibility, and the ability to handle complex queries

(Gussenbauer and Haddaway ,2020)

The top 14 recommended resources for 
systematic searching

Platforms (with proven 
databases)

Specialized Databases and
Search Engines

Multidisciplinary and Open 
Access Search Engines

Multidisciplinary and Open Access Search Engines



• These systems failed at least one necessary criterion. They should not be the
basis of a systematic review, but they may be valuable for alternative search
methods (e.g., citation searches, grey literature).

(Gussenbauer and Haddaway ,2020)

Additional resources: Useful, but with
red flags

Semantic Web Search
Engines

Repositories and Specialized
Databases

Other

Various reasons for : lack of advanced search features, poor reproducibility, incomplete indexing, or inability to export results systematically



• The problem with bibliographic searches is the balance between sensitivity 
and specificity

• Broad searches result in a great number of records that may contain (or 
even not contain) all the relevant material, but are impossible to process

• Narrow searches may result in loss of some extremely relevant records

• Some database sources have favourable, and some unfavourable 
Output/Useful records ratio (Bramer et al., 2017)

• PubMed consistently ranks among the most efficient databases for
systematic reviews, with high precision, recall, and optimal output/useful
records ratio (Gusenbauer & Haddaway, 2020; Borissov et al., 2020; Affengruber et al., 2024).

Considerations on the efficacy of different 
search engines and databases



Step 3: develop a search strategy

• Identifying where to search (PubMed, Cochrane, PsychInfo…)

• Booleans, brackets, quotation marks… 



Boolean operators







Truncation

• In PubMed the truncation symbol is the asterisk (*)

• Find all terms that  begin with a given string of text

• The truncation function looks for only the first 600 variations

• Be aware! If we truncate too early the output can become 
overwhelming and irrelevant (for instance truncate psycho*: 
psychosis, psychodynamic, psychology, psychological, psychotherapy, 
psychosomatic…)



Truncation

• Can cause a search to time out if an excessive number of variants are 
generated. 
• Examples of truncation:

• nurs* , finds nurse, nursing, nurses, etc

• pharm*,  finds pharmacology, pharmacy, pharmaceutical, etc

When to use truncation? When to avoid?

For spelling variations: 'behavio*r' 
catches both 'behaviour' (British) and 
'behavior' (American) 

When the stem is too broad and catches
unwanted terms

For word families where you want ALL 
variations: 'nurs*' gets nurse, nursing, 
nurses’

When you want specific terms only
(better to list them explicitly with OR)



Searching for sentences

• Exact Phrase: Use quotation marks to search for an exact phrase 
• Examples: “evidence-based”; “psychosocial functioning”, “neurocognitive functioning”;

• Quotations marks:
• You want a specific multi-word term: “evidence-based medicine”

• You want terms to appear together: “psychosocial functioning”

• You want to avoid false matches: “bipolar disorder” (ensures not to get articles 
that just mention “bipolar” and “disorder” separately)



MeSH Terms

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

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


MeSH Terms

• It is like a thesaurus that facilitates literature search (controlled 
vocabulary)

• The various synonyms or a given term are automatically included in 
the search query

• For example: COVID-19, novel coronavirus infection, corona virus, 
nCov, SARS-CoV-2… → if we use the MeSH terms, we do not need to 
include all these terms in our search



MeSH Terms

• Breadth: detecting synonyms 
and related terms

• Identifying the scientific term

• Standardized and consistent

• Time lag: delay between 
publication and indexing

• Specificity: might narrow your 
search

• Hierarchical, sometimes difficult to 
manage (MeSH Major Topic, 
Explode vs. Do Not Explode)

RECOMMENDATION: For comprehensive systematic reviews, use BOTH: 
1. MeSH terms (to catch indexed articles with all synonyms) 
2. Keywords in title/abstract (to catch recent articles not yet indexed, and articles using non-

standard terminology)



Characteristic Minor Topic (default) Major Topic [MAJR]
Definition Term appears ANYWHERE in the article (main 

or secondary topic)

Term is a PRIMARY focus of the article

Search syntax Bipolar Disorder[MeSH]

OR

Cognition[MeSH]

Bipolar Disorder[MAJR]

OR

Cognition[MeSH Major Topic]

Number of results HIGHER

(more comprehensive)

LOWER

(more focused)

Retrieves • Articles about the topic

• Articles mentioning it briefly

• Articles where it's background/context

• ONLY articles where the topic is a main 

subject

• Excludes passing mentions

When to use • Comprehensive searches

• Don't want to miss relevant articles

• Exploratory searches

• Too many irrelevant results

• Want highly focused results

• Topic must be central to the research

Sensitivity HIGH (catches more articles) LOWER (more selective)

Specificity LOWER (includes tangential mentions) HIGH (excludes tangential mentions)

Visual indicator in PubMed 

record

No asterisk in PubMed

MeSH Terms:

Bipolar Disorder

Cognition

Asterisk (*) before term

MeSH Terms:

*Bipolar Disorder

*Cognition

RECOMMENDED for systematic reviews: Start with minor topics for maximum sensitivity, then consider adding major topic restrictions only if results are 
unmanageable.



MeSH Terms

Which concepts are  contained in the question?
“Does hydration decrease incidence

of delirium at the end of life?”

Find the MeSH heading(s) for each concept



Some practical suggestions… 

Use MAJOR TOPIC when:
• You have >1,000 results and need to narrow down

• The concept MUST be central to the study

• You're doing a focused, specific review

Use MINOR TOPIC (default) when:
• You want comprehensive retrieval

• You can't afford to miss relevant studies

• You're in the initial exploratory phase

MeSH Terms



How can AI assist these steps? 

1. ChatGPT / Claude / Gemini
Use: Brainstorming search terms, synonyms, spelling
variations, and abbreviations

Example prompt:
"Generate a comprehensive list of synonyms and related
terms for 'cognitive impairment' in the context of bipolar 
disorder. Include:
Spelling variations (US/UK English)
Common abbreviations
Related MeSH terms
Alternative technical terminology”

Limitation: Hallucinations→ always verify MeSH terms
directly in PubMed - AI can suggest non-existent terms

2. Elicit (elicit.com)
Use: Semantic search over a large academic
corpus
Features: 
• Automatic summaries of papers
• Structured data extraction
• Relevant paper suggestions basedd on your
query

Best for: Finding papers on specific research
questions and identifying gaps in literature

Precision: High for preliminary searches



How can AI assist these steps? 

3. Consensus App (consensus.app)
Use: Research synthesis tool
Features:
• Responses backed by scientific evidence
• Automatic synthesis reports
• Trending topics in research areas

Best for: Early exploration phases and 
understanding the state of the field

Limitation: More useful for broad questions
than highly specific searches

4. NotebookLM
Use: Analyze YOUR collected papers after initial search
Features:
• Upload PDFs/documents (up to 50 sources)
• Cross-document synthesis and comparison
• Automatic citation extraction
• Generate audio summaries (podcast format)
• Interactive Q&A with your sources
Best for:  
• Synthesizing results AFTER screening phase
• Comparing findings across multiple papers
• Creating literature review summaries
• Identifying themes and contradictions in your corpus
Limitation: works with documents YOU provide (not a 
search engine)



Step 3: Developing the search strategy. To recap

• Identifying the keywords (single words or phrases)

• MeSH terms

• Booleans and brackets

• Truncation

• Quotation marks for exact phrases

• (Consider AI assistance for brainstorming, but verify
everything)



Step 4: Perform the search!!!



Step 5a and 5b: evaluate, review, refine & save!

• Refine your search tracking changes and # of retrieved items. 
Iterative process:
• Step 5a: evaluate

• Step 5b: review & refine

• Repeat step 5a and 5b until desired results obtained

• Export citations to a reference management software
• EndNote, Mendeley… or RAYYAN, COVIDENCE!!



Record your searches and changes



Step by step

1. Formulate a relevant question

ELDERLY BD

(P)

HEALTHY 

CONTROLS

(C)

COGNITION

(O)

The cognitive profile of elderly patients with bipolar disorder 
compared with healthy controls



Step by step

2. Identify the concepts

Concept #1: bipolar disorder
Concept #2: elderly

Concept #3: cognition



Step by step

2b. Identify different keywords associated to each
concept

How do I do it?
• From other literature retrieved (ie: from PubMed related 

articles)
• MeSH terms

• Ask your colleagues
• AI assistance ¿?



Step by step

3. Add the boolean operators, truncations where applicable, 
exact phrases...

(…. OR …. ) AND (…. OR….OR….) AND (…..OR….OR...)



Step by step

• Identifying where to search (PubMed, Cochrane, PsychInfo…)

• Export citations to a reference management software
• EndNote, Mendeley… or RAYYAN, COVIDENCE!!

• Search strategy:

“We searched for articles published in The Medline/PubMed, Cochrane, and PsycInfo
electronic databases up until September 2024. Strategy search was as follows: (bipolar 
disorder OR “affective disorders”) AND (elder* OR old OR "late life" OR "older age“ OR 

geriatric) AND (cognit* OR neurocognit* OR memory OR “cognitive functioning” OR 
neuropsychology). We used the same strategy in all electronic databases.”



Useful tools for data extraction

• Different strategies to retrieve the information:

• Using a Reference Management (Mendeley, Reference Manager, EndNote…)

• Manual (download the search, combining with word and excel)

• RAYYAN: https://www.rayyan.ai/ (for selection of the studies)

• OVID Discovery AI: https://www.wolterskluwer.com/en/solutions/ovid/ovid-
discovery (institutional subscription)

• COVIDENCE https://www.covidence.org/ (both selection and extraction data)

• DISTILLERSR https://www.distillersr.com/products/distillersr-systematic-
review-software (both selection and extraction data)

https://www.rayyan.ai/
https://www.wolterskluwer.com/en/solutions/ovid/ovid-discovery
https://www.wolterskluwer.com/en/solutions/ovid/ovid-discovery
https://www.covidence.org/
https://www.distillersr.com/products/distillersr-systematic-review-software
https://www.distillersr.com/products/distillersr-systematic-review-software


Reference Management and Screening Tools Comparison

Tool Cost Best For Deduplication Collaboration

Mendeley Free Individual use, PDF 
management

Manual Limited

Zotero Free Open source, flexibility Plugins available Good

EndNote Paid Institutional use, Word 
integration

Excellent Excellent

RAYYAN Freemium SR screening, blinding Automatic Excellent

COVIDENCE Paid Complete SRs with 
data extraction

Automatic Excellent

Recommendation: For systematic reviews, RAYYAN or COVIDENCE are highly recommended for their automation, 
collaboration features, and SR-specific workflows. For general reference management, Zotero offers excellent free 
functionality, while EndNote is preferred in institutional settings.

(Adapted from Harrison et al.,2020;  Affengruber et al.,2024;  Marshall & Wallace, 2019)



How can AI assist de-duplication task?

• The most accurate methods for identifying duplicate references were Ovid, Covidence, and 

Rayyan

• Ovid multifile search: 97% Accuracy.

o Covidence: 96% Accuracy.

o Rayyan: 97% Accuracy.

• Ovid and Covidence were identified as the most efficient methods because the de-duplication

process is fully automated, requiring no user mediation to remove duplicates.

• Ovid and Covidence demonstrated the highest specificity (correctly identifying non-duplicates), 

while Rayyan showed the highest sensitivity (correctly identifying duplicates).

(McKeown & Suhaib, 2021)



What Does Research Tell Us About AI Search
Tools?

Review Stage Software Performance Recommendation

Search Strategy Valid (precision = manual, 
low errors)

Use text-mining tools (MeSH Analyzer, PubReMiner, 
Polyglot) but verify with info specialist

De-duplication Excellent (97% accuracy) Automated tools (Covidence, Rayyan, Ovid) highly
recommended with human verification

Study Selection Best supported stage Semi-automated screening (ASReview, EPPI-Reviewer) 
can identify 95% of studies after screening 31-67% of
records (you need to train it)

Data Extraction Moderate Use as assistant only; humans must verify (especially
for numerical data)

Risk of Bias Moderate (46-100% 
agreement)

RobotReviewer for support only; always verify
assessments

(Affengruber et al., 2024)



What Does Research Tell Us About AI Search
Tools?

(Affengruber et al., 2024)

STRONG EVIDENCE FOR WEAK EVIDENCE/NOT RECOMMENDED

✓ Automated deduplication (97% accuracy)
X Full automatization of any review stage

✓ Semi-automated screening (can reduce 
workload by 30-70%) (ASReview)

X Automated data extraction without verification

✓Web-based collaborative platforms for project
management

X Risk of bias assessment without human review

Software can accelerate systematic reviews, but human oversight remains essential



Stage Method Evidence

Pre-search AI brainstorming (verify outputs) Not fully supported use of AI

Search Traditional Boolean (gold standard) Not supported use of AI

Deduplication Covidence/Rayyan (97% accuracy) Supported use of AI

Screening ASReview optional (30-70% faster) Supported use of AI

Synthesis NotebookLM ≤50 sources ¿?

Analysis Traditional software Not supported use of AI

Workflow AI integration



Assess the quality of the evidence

• Cochrane recommends the following checklists for assessing the risk of bias
of the individual studies included in your review, as these checklists work
well with the GRADE system:
• Randomised controlled trials: RoB 2.0 https://www.riskofbias.info/welcome/rob-2-0-

tool/current-version-of-rob-2

• Non-randomised controlled trials: Newcastle-Ottawa scale
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp or ROBINS-I. 
https://www.bmj.com/content/355/bmj.i4919/related (ROBINS-I is quite complex so 
an expert on the team is desirable for its use).

• Diagnostic studies: QUADAS-2 https://www.bristol.ac.uk/population-health-
sciences/projects/quadas/

https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.bmj.com/content/355/bmj.i4919/related
https://www.bmj.com/content/355/bmj.i4919/related
http://www.bristol.ac.uk/population-health-sciences/projects/quadas/
https://www.bristol.ac.uk/population-health-sciences/projects/quadas/
https://www.bristol.ac.uk/population-health-sciences/projects/quadas/


Additional checklists from a range of organisations are available for assessing a variety of study
designs:

• CASP (checklists for RCT, SRs, qualitative studies, cohort studies, diagnostic studies, case control 
studies, economic evaluation studies, clinical prediction rule studies)

• CEBM (checklists for SRs, diagnosis, prognosis, RCTs, qualitative studies, IPD reviews)

• CONSORT (checklist for RCTs)

• COSMIN (checklists for Patient Reported Outcome Measures, reliability or measurement error of
outcome measurement instruments, study design, reporting)

• Dartmouth Biomedical Libraries (checklists for RCTs, SRs, practice guidelines, diagnostic test 
studies, prognosis studies, harm-etiology studies, qualitative studies) 

• Health Evidence (checklist for review articles)

Assess the quality of the evidence

https://casp-uk.net/casp-tools-checklists/
https://www.cebm.ox.ac.uk/resources/ebm-tools/critical-appraisal-tools
http://www.consort-statement.org/
https://www.cosmin.nl/tools/checklists-assessing-methodological-study-qualities/
https://researchguides.dartmouth.edu/c.php?g=944702&p=6833650
https://www.healthevidence.org/our-appraisal-tools.aspx


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

https://www.prisma-statement.org/prisma-2020-checklist



1. Planning Phase (BEFORE Starting):

• Register the SR protocol (e.g., in PROSPERO or other platforms1).

• Define inclusion and exclusion criteria a priori.

2. Execution Phase:

• Search a minimum of three different databases (e.g., PubMed, Scopus, Psyc Info).

3. Reporting and Quality Control:

• Use the PRISMA Checklist for transparent reporting.

• Apply appropriate quality assessment tools (e.g., Cochrane Risk of Bias tool, Newcastle-
Ottawa Scale) to evaluate included studies.

If you want to perform a systematic review, 
don’t forget… 

1Open Science Framework, Research Registry, INPLASY, protocols.io



To recap…

MeSH
Other publications (PubMed

related articles)

Other colleagues

PubMed
Psych Info
Embase

AND
OR
NOT

Be systematic!
Iterative process
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If you want to learn about clinical research, these are must-reads:High-level, clear, and practical resources for developing scientific

judgment.

NEJM – Clinical Trials Series

• https://nejm.org/clinical-trials-series

• Essential explanations of clinical trial design, analysis, and interpretation.

JAMA Evidence

• https://jamaevidence.mhmedical.com

• Key concepts of evidence-based medicine (EBM), clinical guidelines, and tools for understanding evidence.

JCLEPI – Key Concepts in Clinical Epidemiology

• https://jclinepi.com/content/key_concepts

• Fundamentals of clinical epidemiology explained clearly

JCLEPI – GRADE Guidance

• https://jclinepi.com/content/grade-guidance

• Everything you need to understand and apply the GRADE system.

Extra bibliography

https://nejm.org/clinical-trials-series
https://jamaevidence.mhmedical.com/
https://jclinepi.com/content/key_concepts
https://jclinepi.com/content/grade-guidance
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