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Introduction

 Systematic review: summarized 
results of available carefully 
designed healthcare studies 
(controlled trials) and provides a 
high level of evidence on the 
effectiveness of healthcare 
interventions. 
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Systematic Review

 Gravy train

 Prolific business

 Career reasons to carry out 
research
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Available from: https://libguides.sph.uth.tmc.edu/
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Systematic Review

Mangrulkar RS. J Contin Educ Health Prof 2004 

Comprehensive

Reproducible

Rigorous

systematic methods
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https://icurology.org/
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Systematic Review

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

Who should use PRISMA?

 Authors: PRISMA aims to help authors improve the reporting of systematic reviews and 
meta-analyses.

 Journal peer reviewers and editors: PRISMA may also be useful for critical appraisal of 
published systematic reviews, although it is not a quality assessment instrument to gauge 
the quality of a systematic review.
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Systematic Review

PRISMA checklist 27 Items

Item 24: Registration and protocol

 a: provide registration information for the review, including register name and registration 
number, or state that the review was not registered

 b: indicate where the review protocol can be accessed, or state that a protocol was not 
prepared

 c: describe and explain any amendments to information provided at registration or in the 
protocol
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Protocol
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Item 5: Eligibility criteria (specify the inclusion and exclusion criteria)

Pre-specified eligibility criteria

PICOs - intervention

 Population (P)

 Intervention (I)

 Comparator (C)

 Outcome (O)

1. Meaningful, and not include trivial outcomes

2. Adverse as well as beneficial outcomes

 Study design (s)

PICOs – diagnosis

 Population (P)

 Index test (I)

 Comparator test (C)

 Reference test (R)

 Outcome (O)

1. Sensitivity, specificity

2. Positive predictive value, negative predictive value

3. Likelihood ratio

Systematic Review
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Databases

Item 6: Information sources (Specify all databases and the date when each source was last 
searched)

 MEDLINE: U.S. National Library of Medicine®  (NLM) premier bibliographic database

 EMBASE: biomedical and pharmacological database produced by Elsevier

 Cochrane Library: collection of databases in medicine and other healthcare specialties provided by 
Cochrane

 Scopus, Web of science, Google

 Regional databases: KoreaMed, LILACS(Latin American & Caribbean Health Sciences Literature)

 Clinical trial registries: ClinicalTrials.gov, WHO International Clinical Trials Registry Platform

 Grey literatures: information produced outside of traditional publishing and distribution channels
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Grey Literature

http://www.opengrey.eu/

https://www.greylit.org/
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Literature Search

 https://researchrabbitapp.com/home
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Item 7: Search strategy (present the full search strategies for all databases)

Cui Y, et al. Int Urol Nephrol 2012 
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Item 7: Search strategy (present the full search strategies for all databases)

Jung JH, et al. Cochrane Database Syst Rev 2017

Structure of a search strategy

1. Terms to search for the health 

condition of interest, i.e. the 

population

2. Terms to search for the 

intervention(s) evaluated

3. Terms to search for the types of 

study design
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Search Strategy: MeSH

https://mesh.med.yale.edu/
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Search 
Strategy
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Systematic Review

Item 8: Selection process (specify the methods used to decide whether a study met the 
inclusion criteria of the review, including how many reviewers screened each record and 
each report retrieved, whether they worked independently)

Item 9: Data collection process (specify the methods used to collect data from reports, 
including how many reviewers collected data from each report, whether they worked 
independently, any processes for obtaining or confirming data from study investigators)
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Selection Process

 https://www.covidence.org/  https://www.rayyan.ai/
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Systematic Review

Item 11: Study risk of bias assessment (specify the methods used to assess risk of bias in 
the included studies, including details of the tool(s) used, how many reviewers assessed 
each study and whether they worked independently)

Item 18: Risk of bias in studies (present assessments of risk of bias for each included study)
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Risk of Bias

 Sequence generation

 Allocation concealment

 Blinding of participants and personnel

 Blinding of outcome assessment

 Incomplete outcome data

 Selective outcome reporting

 Other bias

http://www.consort-statement.org/
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Risk of Bias

Cochrane Handbook for Systematic Reviews of Interventions

Suboptimally randomized

Adequately randomized
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Risk of Bias

 https://www.robotreviewer.net/

Marshall IJ, et al. Proc Conf Assoc Comput Linguist Meet 2017.
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Risk of Bias
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Systematic Review

Item 16: Study selection

 a: describe the results of the search and selection process, from the number of records identified in 
the search to the number of studies included in the review, ideally using a flow diagram

 b: cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain 
why they were excluded

Green T, et al. BMJ Qual Saf 2019
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Flow Diagram
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Flow Diagram

https://estech.shinyapps.io/prisma_flowdiagram/
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Item 20: Results of Syntheses

 b: If meta-analysis was done, present for each the summary estimate and its precision (e.g. 
confidence interval) and measures of statistical heterogeneity

 c: present results of all investigations of possible causes of heterogeneity among study results 
(subgroup analysis)

 d: present results of all sensitivity analyses conducted to assess the robustness of the synthesized 
results

*c,d: should be prespecified. 
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Subgroup analysis

Richardson M, et al. Clin Epidemiol Glob Health 2018

Female

Male

Investigations of 

possible causes of 

heterogeneity
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Sensitivity analysis: method to determine the robustness of an assessment by examining the extent to which 
results are affected by changes in methods, models, values of unmeasured variables, or assumptions

Cochrane Handbook for Systematic Reviews of Interventions
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Item 14: Reporting bias assessment (describe any methods used to assess risk of bias due 
to missing results in a synthesis)

Item 21: Reporting biases (present assessments of risk of bias due to missing results 
[arising from reporting biases] for each synthesis assessed)
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Funnel Plot

 Funnel plot: precision of the estimated intervention effect increases as the size of the 
study increases.

 Visual interpretation 

Effect estimates

S
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d
y
 

s
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e
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Item 15: Certainty assessment (describe any methods used to assess certainty in the body 
of evidence for an outcome)

Item 22: Certainty of evidence (present assessments of certainty in the body of evidence for 
each outcome assessed)
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GRADE Certainty of Evidence

Table: GRADE's approach to rating quality of evidence (aka certainty in effect estimates) 
For each outcome based on a systematic review and across outcomes (lowest quality across the outcomes critical for decision making) 

1.  
Establish initial 

level of certainty 

 2.  
Consider lowering or raising 

level of certainty 

 3.  
Final level of  

certainty rating 

Study design Initial certainty  
in an estimate 

of effect 

 Reasons for considering lowering  
or raising certainty 

 Certainty 
in an estimate of effect  

across those considerations 
  ê  Lower if   é  Higher if* 

Randomized trialsè  
High 

certainty 
Risk of Bias 

Inconsistency 

Indirectness 

Imprecision 

Publication bias 

Large effect 

Dose response 

All plausible  

confounding & bias 
• would reduce a 

demonstrated effect  

   or 
• would suggest a 

spurious effect if no 

effect was observed 

High 

ÅÅÅÅ 

  
Moderate 
ÅÅÅ�  

Observational studiesè  
Low 

certainty 

Low 

ÅÅ� �  

  Very low 

Å� � �  

 
*upgrading criteria are usually applicable to observational studies only. 
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GRADE: Certainty of Evidence

Certainty level Definition

High We are very confident that the true effect lies close to that 

of the estimate of the effect

Moderate We are moderately confident in the effect estimate: The 

true effect is likely to be close to the estimate of the effect, 

but there is a possibility that it is substantially different

Low Our confidence in the effect estimate is limited: The true 

effect may be substantially different from the estimate of 

the effect

Very low We have very little confidence in the effect estimate: The 

true effect is likely to be substantially different from the 

estimate of effect

P < 0.05

High certainty of 

evidence
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GRADE Certainty of Evidence

P<0.05

P>0.05
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GRADE Certainty of Evidence

https://www.gradepro.org/
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Murad MH, et al. Evid Based Med 2016
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Systematic Review Toolbox

http://systematicreviewtools.com/index.php
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Systematic Review Toolbox

http://systematicreviewtools.com/index.php
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