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0. Definitions and taxonomies

• «A systematic review attempts to collate all 
the empirical evidence that fits pre‐specified 
eligibility criteria in order to answer a 
specific research question. It uses explicit, 
systematic methods that are selected with a 
view to minimizing bias, thus providing more 
reliable findings from which conclusions can 
be drawn and decisions made»

(Cochrane Handbook for Systematic Reviews of Interventions, 2019)



0. Definitions and taxonomies

• Systematic review = meta-analysis of the effect sizes of 
experimental studies? No!
– «Systematic» refers to the methods used to carry out the review:

• Systematic reviews (as opposed to narrative reviews) use explicit and 
reproducible methods in all the steps of the review process

– A «systematic» review may or may not include a meta-analysis to 
summarize the results:
• Different techniques exist to summarize the results (quantitative and 

qualitative)

– Systematic reviews may be about all sorts of studies (observational, 
qualitative, …), not just experimental studies of interventions



Munn et al., 2018



1. Frame the research question(s)

• We will now focus on systematic reviews of the 
effectiveness of interventions→
– Choose relevant questions to support clinical

practice. Such questions should be FINER (Feasible, 
Interesting, Novel, Ethical, and Relevant)

– Take into account potential benefits and harms
– Use the PICO framework (Population, Intervention, 
Comparison, Outcome)

– Broad vs narrow questions



1. Frame the research question(s)

• Examples from Cochrane Reviews:
– «To assess the effectiveness of international travel‐related control 

measures during the COVID‐19 pandemic on infectious disease 
transmission and screening‐related outcomes.» (Burns et al., 2021)

– «To assess the effects of wearing compression stockings versus not 
wearing them for preventing deep venous thrombosis in people 
travelling on flights lasting at least four hours» (Clarke et al., 2021).

– «To assess the effects of education and training interventions 
compared to no intervention or alternative interventions for 
preventing sharps injuries and splash exposures in health care 
workers» (Cheetham et al., 2021)



2. Define the protocol: inclusion/exclusion criteria

• Inclusion/exclusion criteria (IEC) are based on the P-I-C of 
the PICO framework

• Population: “The criteria for considering types of people 
included in studies in a review should be sufficiently broad 
to encompass the likely diversity of studies and the likely 
scenarios in which the interventions will be used, but 
sufficiently narrow to ensure that a meaningful answer can 
be obtained when studies are considered together” 
(Cochrane Handbook for Systematic Reviews of 
Interventions, 2019)



2. Define the protocol: inclusion/exclusion criteria

(Cochrane Handbook for Systematic Reviews of Interventions, 2019)



2. Define the protocol: inclusion/exclusion criteria

(Cochrane Handbook for Systematic Reviews of Interventions, 2019)



2. Define the protocol: inclusion/exclusion criteria

• “Outcomes usually are not part of the criteria for 
including studies, and a Cochrane Review would 
typically seek all sufficiently rigorous studies (most 
commonly randomized trials) of a particular 
comparison of interventions in a particular 
population of participants, irrespective of the 
outcomes measured or reported. It should be noted 
that some reviews do legitimately restrict eligibility 
to specific outcomes.” (Cochrane Handbook for 
Systematic Reviews of Interventions, 2019)



2. Define the protocol: inclusion/exclusion criteria

• Further criteria include:
– Specific settings
– Study designs (experimental > observational > 

anecdotal > opinions)
– Publication status (e.g.: published, partially 

published, unpublished, grey literature, etc.)
– Publication dates
– Languages
– Geographical locations



2. Define the protocol: inclusion/exclusion criteria



3. Run bibliographic searches

• Define bibliographic sources

• Devise systematic search strategies
(reducing bias)



3. Bibliographic searches: define sources

• «The search for studies (…) should be as extensive as 
possible in order to reduce the risk of reporting bias 
and to identify as much relevant evidence as 
possible (…). Searches of health-related bibliographic 
databases are generally the most efficient way to 
identify an initial set of relevant reports of studies 
(…). Database selection should be guided by the 
review topic» (Cochrane Handbook for Systematic 
Reviews of Interventions, 2019)



3. Bibliographic searches: define sources

• Most frequently used databases:
– Pubmed / MEDLINE
– EMBASE
– Cochrane CENTRAL
– CINAHL
– PsycInfo

• National and regional databases
• «Citation indexes are bibliographic databases that record instances 

where a particular reference is cited, in addition to the standard 
bibliographic content. Citation indexes can be used to identify 
studies that are similar to a study report of interest, as it is 
probable that other reports citing or cited by a study will contain 
similar or related content» (Cochrane Handbook 2019)
– Examples: Web of Science, Scopus



3. Bibliographic searches: define sources

• It is important to identify ongoing and unpublished studies, by 
using:
– contacts with relevant authors in the field;
– trials and trial results registers (e.g.: clinicaltrials.gov, WHO 

International Clinical Trials Registry Platform (ICTRP) portal);
– regulatory documents from agencies (EMA, FDA, …), with clinical 

studies reports (CSR)
– “grey literature”, dissertations, conference abstracts, technical 

reports…

• Moreover, it can be useful to search:
– other reviews, HTA reports, guidelines
– Handsearching fulltext electronic journals, etc.



3. Bibliographic searches: define sources



3. Bibliographic searches: search strategies

• Identifying relevant terms (semantic analysis):
– manual analysis using sample articles (documents) of interest
– text mining techniques
– it is important to consider synonyms, related terms, variant

spellings

• Build search strings, made by terms + operators/other 
syntax elements:
– Boolean operators (e.g. AND, OR, NOT, ADJ, NEAR, …)
– Parentheses for term grouping
– Truncation
– Wildcards
– …



3. Bibliographic searches: search strategies

• It is advisable to combine:
– Controlled vocubulary searches – such as thesauri (e.g. 

MeSH, EMTree)
– Text word searches (including terms in the title, 

abstract, etc.)

• Predefined (and possibly validated) search filters
may be considered



3. Bibliographic searches: search strategies

(Cochrane 
Handbook for 
Systematic Reviews 
of Interventions, 
2019)



4. Screen and select the studies

• Managing references

• Deduplication

• Importing results into specific apps for 
selection

• The selection process

• Output of the selection process



4. Screen and select the studies

• Once the searches on specific sources have been completed, 
results are imported in a reference management app (e.g.: 
Endnote) and deduplicated

• The final set of results is the exported to a (web-based) app 
used to streamline the selection process (e.g. Rayyan, Colandr, 
or simply an online shared spreadsheet- e.g. Google Sheets)

• As a good practice, every record is assigned a random number, 
then the dataset is sorted according to the numbers, and a small 
part (e.g. 5%) is (blindly) screened by all reviewers, in order to 
test the decision making process according to the inclusion
criteria



4. Screen and select the studies

• The level of agreement is then assessed. A discussion
follows, to solve the disagreements, and more specific
guidelines are adopted.

• The remaining 95% of the dataset is then divided between
all reviewers, and for each item a decision is made 
(inclusion vs. exclusion)

• A first pool of potentially relevant items is produced. Full 
texts are retrieved, to confirm the inclusion decision

• The final dataset is then ready for data collection





4. Screen and select the studies

• Data collection is organised using data 
extraction sheets. Here are some key
suggestions from the Cochrane Handbook:
– «Review authors are encouraged to develop 

outlines of tables and figures that will appear in the 
review to facilitate the design of data collection 
forms. The key to successful data collection is to 
construct easy-to-use forms and collect sufficient 
and unambiguous data that faithfully represent the 
source in a structured and organized manner.»



4. Screen and select: data to collect



4. Screen and select: data to collect

(Cochrane Handbook for Systematic Reviews of 
Interventions, 2019)



4. Screen and select the studies: define measures

• At the end of data collection, it should be 
possible to:
– Choose effect measures, for quantitative studies:

• «Effect measures are either ratio measures (e.g. risk 
ratio, odds ratio) or difference measures (e.g. mean 
difference, risk difference)» (Cochrane Handbook, 2019)

• Computing estimates of effect, after extracting data 
from studies

– Define the meta-synthesis method (for qualitative 
studies)



5. Assess included studies: risk of bias

• Before proceeding to the synthesis of results, 
it is necessary to assess the quality of the 
studies, particularly for the risk of bias (ROB)

• At least two reviewers should conduct ROB 
assessment independently

• Several methods may be used. For example:
– Rob 2 (Cochrane)
– GRADE



5. Assess included studies: Risk of Bias 2

Rob 2 (Cochrane)



5. Assess included studies: GRADE

• «For authors of systematic reviews:

• The quality of evidence reflects the extent to 
which we are confident that an estimate of the 
effect is correct.

• Although the quality of evidence represents a 
continuum, the GRADE approach results in an 
assessment of the quality of a body of evidence 
in one of four grades» (GRADE Handbook)



5. Assess included studies: GRADE



5. Assess included studies: GRADE



5. Assess included studies: GRADE



6. Summarize the results

• The final synthesis may be:
– Quantiative, using statistical methods (low 

level of etherogenity of results)

– Quantitative, descriptive (high level of 
etherogeneity of results)

– Qualitative (different techniques for meta-
synthesis)
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