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What is a Review?

• Definition:
• A review does not present new data but

assesses what has already been
published or presented on a particular
topic.

• Purpose:
• Reviews provide a synthesis of existing

knowledge, summarizing and analyzing
the literature to identify key insights,
trends, or gaps.
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History of Systematic Reviews

• Part of the broader "evidence movement," which
aims to organize knowledge into reliable and
accessible formats.

• Systematic methods for appraising and synthesizing
evidence emerged in the 1970s.

• Introduction of Meta-Analysis (1975)
• Coined by Gene Glass to systematically synthesize

research findings.
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History of Systematic Reviews Cont.

• Evidence-Based Medicine (EBM) Concept:
• Introduced by Archie Cochrane in Effectiveness and Efficiency

(1972).

• Defined by David Sackett (1996) as the “conscientious, explicit,
judicious use of current best evidence” in clinical decision-
making.

• The Cochrane Collaboration (1992):
• Established by a network of health researchers in Oxford.

• Focused on systematic reviews of healthcare interventions.

• Became an international organization committed to quality-
assured, accessible, and cumulative healthcare evidence.
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History of Systematic Reviews Cont.

• Expansion Beyond Medicine: The Campbell
Collaboration (2000):
• Adapted Cochrane methods to public policy areas like

education, social welfare, and crime prevention.
• Extended systematic evidence synthesis to broader fields.

• The EPPI Centre (1992):
• Created at the Institute of Education, University of

London, to review interventions in education and social
welfare.

• Expanded to health promotion, social care, and
employment.

• Supported systematic reviews in education.
• Developed methods for diverse research questions,

becoming a hub for systematic synthesis in multiple
fields.6



Types of Review Articles
• Systematic Review: Structured, Focuses on a

narrow question with predefined methods.

• Narrative Review: Flexible, thematic, and
qualitative. Provides a broad overview of a
topic.

• Meta-Analysis: Statistically combines results
from multiple studies.

• Scoping Review: Maps existing literature on a
broad topic.

• State-of-the-Art Review: Summarizes current
knowledge and future directions.

• Umbrella Review: Reviews other reviews.
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Main Review Types 

Grant, M.J. and Booth, A. (2009), A typology of reviews: an analysis of 14 review types and associated methodologies. Health Information &

Libraries Journal, 26: 91-108. https://doi.org/10.1111/j.1471-1842.2009.00848.x
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Main Review Types Cont. 

Grant, M.J. and Booth, A. (2009), A typology of reviews: an analysis of 14 review types and associated methodologies. Health Information &

Libraries Journal, 26: 91-108. https://doi.org/10.1111/j.1471-1842.2009.00848.x9



Narrative Review
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Scoping Review
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Definition 

• A systematic review differs from traditional literature reviews
by employing rigorous, explicit, and transparent methods.

• Key features include:
• Use of explicit and transparent methods.

• Conducted as a structured piece of research following
standardized stages.

• Designed to be accountable, replicable, and updateable.

• Involvement of users to ensure relevance and utility.
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Importance of Systematic Reviews

• Provide a more objective appraisal of evidence compared to narrative 
reviews.

• Help resolve uncertainty when original research, experts, and 
commentators disagree.

• Essential for determining whether new research is necessary and 
identifying specific questions for future studies.

• Minimize bias by adhering to basic principles, such as: Avoiding 
exclusion of relevant studies and using appropriate statistical 
methods for combining studies.
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Evidence Pyramid
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Systematic Review
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When to Conduct a Review? 

• Identifying Gaps in Literature:
• If there is significant research but no

substantive review, it might be time to
synthesize that research into a review.

• Too Much Research, Too Many Reviews?
• If there’s already a large number of reviews

on the topic, consider a review of reviews.

• Limited Research:
• If there is little research on a topic, it might

be better to focus on identifying research
questions rather than writing a review.
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Sum Up- Any Questions? 
• History, importance, definition, and types of review articles, especially 

systematic review 
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Systematic Review Flowchart 
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Formulating Research Questions- PICOT 

• PICOT is an acronym that stands for Population, Intervention, Control, 
Outcome, and Time (Type of Study).
• Population (P): Define eligibility criteria, age, sex, settings, and data collection 

locations.
• Intervention (I): What intervention or therapy are you considering? What 

hazards has your patient been exposed to? Type, duration, intensity, 
frequency?

• Control (C): Provide detailed descriptions of control conditions for the 
intervention. No treatment, standard care, placebo, alternative treatment. 

• Outcome (O): What you want to measure (e.g., safety, efficacy, prevention)? 
• Time/Type of Study (T): How much time does it take to demonstrate the 

outcome(s)? RCT, case-control, cohort. 
• Statistical analysis or Study design (S): The statistical methods and tests will 

be used. 
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PICOT – Examples (Therapeutic)

• Does adding intravitreous steroids (I) to anti-VEGF therapy
(C) reduce retinal thickness (O1) and/or improve visual acuity
(O2) after 12 months (T) in patients with diabetic macular
edema (P)?
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PICOT – Examples (Diagnosis)

• In patients with suspected type 2 diabetes (P), is the A1C (I)
compared with the fasting plasma glucose (C) more accurate
in diagnosing type 2 diabetes (O)?
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PICOT – Examples (Prognosis)

• In patients who have a family history of heart disease (P),
how does choosing to participate in a nutrition program (I)
compared with not choosing to participate in a nutrition
program (C) influence healthy food consumption (O) over 6
months (T)?
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PICOT – Examples (Etiology)

• Are children (P) who have sedentary lifestyles (I) compared
with children without sedentary lifestyles (C) at higher risk of
developing obesity (O) over a 6-month period (T)?
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PICOT – Examples (Meaning)

• How do women (P) with postpartum depression (I) perceive
their ability to function (O) during the postpartum period
(T)?
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PEO- Qualitative questions evaluating 
experiences, meaningfulness
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CHIP - questions for qualitative psychological 
research
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SPIDER - questions exploring experiences or 
meaningfulness

Example: Exploring the Quality of Life for Saudi Patients Utilizing Dental 
Healthcare Services
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Research Question Population (P) Intervention (I) Comparison (C) Outcome (O)

In hospitalized adult patients, does
implementation of a nurse-led hand
hygiene protocol compared to
standard care reduce the incidence
of hospital-acquired infections?

Hospitalized adults Nurse-led hand hygiene protocol
Standard care (usual hand hygiene
practices)

Incidence of hospital-acquired
infections (e.g., MRSA, C. difficile)

Among type 2 diabetic patients, does
a structured aerobic exercise
program versus no structured
exercise improve glycemic control?

Adults with type 2 diabetes Structured aerobic exercise program No structured exercise program Change in HbA1c levels

In community-dwelling older adults,
is daily probiotic supplementation
compared to placebo effective in
reducing the duration of acute
respiratory infections?

Community-dwelling adults ≥65
years

Daily probiotic supplement Placebo
Duration (days) of acute respiratory
infection symptoms

For women with postpartum
depression, does cognitive
behavioral therapy delivered via
telehealth versus in-person therapy
lead to greater reduction in
depression scores?

Postpartum women diagnosed with
depression

Telehealth-delivered cognitive
behavioral therapy

In-person cognitive behavioral
therapy

Change in standardized depression
scale scores (e.g., EPDS)

In patients undergoing total knee
arthroplasty, does the use of
continuous passive motion machines
in addition to standard
physiotherapy, compared to
physiotherapy alone, improve
postoperative range of motion?

Adults post–total knee arthroplasty
Continuous passive motion +
standard physiotherapy

Standard physiotherapy alone
Degrees of knee flexion and
extension at follow-up



Scoping Search

• No recent systematic review or systematic review protocol 
• Databases: PubMed and Cochrane Library

• Search engines: Google Scholar

• Protocol registries: PROSPERO 

• Not too much or too many results 

• What if there is a relevant systematic review 

• What if there is a registered protocol 
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Formulating research questions- Sum Up- Any 
Questions?

• Different research question 
formulation methods

• Scoping search  
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Key Points on a Systematic Review Protocol

• What is a Systematic Review Protocol?
• A protocol is a detailed document outlining the explicit plan for conducting a 

systematic review.

• It includes the rationale, a priori methodology, and analytical approaches to be 
followed.

• Purpose and Importance of a Systematic Review Protocol:
• Specifies Methods in Advance: Establishes a clear blueprint for the review 

process to maintain consistency and transparency.

• Saves Time and Effort: Pre-planning reduces delays or complications during the 
review.

• Minimizes Risk of Bias: Pre-defined methods limit subjective decisions that 
could skew results.
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PROSPERO:  International Prospective Register of 
Systematic Reviews

PROSPERO is an
international database of
prospectively registered
systematic reviews in health
and social care, welfare,
public health, education,
crime, justice, and
international development,
where there is a health
related outcome.
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Registrations 
considerations 
for PROSPERO

https://www.crd.york.ac.uk/PROSPERO/#guidancenotes
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Registration steps
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Preferred Reporting Items for Systematic reviews and 
Meta-Analyses for Protocols 2015 (PRISMA-P 2015)

• A guideline to help authors prepare protocols

• The PRISMA-P checklist is intended primarily for the preparation of
protocols of systematic reviews and meta-analyses that summarize
aggregate data from studies, particularly the evaluations of the
effects of interventions.

https://www.prisma-statement.org/protocols
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PRISMA-P
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PRISMA-P
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Review Question- P and I
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Review Question- O
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Review Question- T and Exclusion Criteria
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Identifying Research Evidence
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Study Selection and Data Extraction
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Data Synthesis
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Sum Up- Any Questions? 

• Protocol registries: PROSPERO

• Protocol items 

• PRISMA-P

• Possibility of publishing protocols 
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Steps for Designing a Search Strategy

• Systematic Search of Databases: Use bibliographic databases (e.g.,
PubMed or Scopus).

• Look for Existing Reviews: Identify and review existing systematic
reviews in your topic area.

• Existing Search Strategies: Modify pre-existing search strategies from
similar studies or reviews.

• Use Keywords and Controlled Vocabulary: Include a combination of
keywords and database-specific terms, such as MeSH headings in
MEDLINE, to enhance search precision.
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Systematic Review Search Template
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Systematic Review Search Example

Fazlollahi A, Zahmatyar M, ZareDini M, Golabi B, Nejadghaderi SA, Sullman MJM, Gharagozli K, Kolahi AA, Safiri S. Adverse Events of Cannabidiol Use in Patients With Epilepsy: A
Systematic Review and Meta-analysis. JAMA Netw Open. 2023 Apr 3;6(4):e239126. doi: 10.1001/jamanetworkopen.2023.9126.

Database

(Search date)

Step Search Strategy Number of Results

PubMed

(8.4.2022)

#1 “cannabidiol”[mh] OR “cannabidiol”[tiab] OR “CBD”[tiab] OR “epidiolex”[tiab]

OR “epidyolex”[tiab]
11,078

#2 “epilepsy”[mh] OR “epileps*”[tiab] OR “epileptic” OR “seizures”[mh] OR

“seizur*”[tiab]
252,693

#3 #1 AND #2 808

Scopus

(8.4.2022)

#1 TITLE-ABS-KEY ( “cannabidiol” OR “CBD” OR “epidiolex” OR “epidyolex” )
21,744

#2 TITLE-ABS-KEY ( “epileps*” OR “eplileptic” OR “seizur*” ) 361,580

#3 #1 AND #2 1,456

Web of Science

(8.4.2022)

#1 TS=(“cannabidiol” OR “CBD” OR “epidiolex” OR “epidyolex”)
16,676

#2 TS=(“epileps*” OR “epileptic” OR “seizur*”) 247,805

#3 #1 AND #2 1,014

Google Scholar

(8.18.2022)

((“cannabidiol” OR “CBD” OR “epidiolex” OR “epidyolex”) AND (“epilepsy” OR

“epilepsies” OR “espilepsia” OR “epileptic” OR “seizure” OR “seizures”))
27,600
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Which databases? 

• The Cochrane Central Register of Controlled Trials (CENTRAL) and
MEDLINE, together with Embase (if access to Embase is available to
the review team), should be searched for all Cochrane Reviews.

• Optimal searches in systematic reviews should search at least
Embase, MEDLINE, Web of Science, and Google Scholar as a
minimum requirement to guarantee adequate and efficient coverage.
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Evaluating and Revising Search Results

• Assess the number of results retrieved from each search.

• Identify which search terms or strategies produced the highest 
number of results.

• Evaluate the retrieved papers for:
• Known relevant papers.

• Potentially relevant new papers.

• Irrelevant papers.

• Revise if:
• The search had too many or too few results.

• The strategy fails to retrieve papers you know are relevant.
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Sum Up- Any Questions? 

• Tips for search strategy design 

• Template for search strategy  
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Study Selection

• Purpose: 
• After completing the search strategy, decide which studies to 

include and exclude in the review.

• Volume of Studies: 
• Expect to identify more studies than necessary for detailed review.

• Inclusion Criteria:
• Create and document specific inclusion criteria before conducting 

the search to streamline the selection process and reduce bias.

• Define these criteria based on the study's relevance to the 
research question, such as population, intervention, outcome, or 
methodology.
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Screening, Full Text Review, and Discrepancy 
Example 
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Additional Search

• Searching Grey Literature:
• Non-traditional sources like reports, dissertations, theses, and

conference abstracts.

• Google Scholar (the first 100-300 results)

• Searching Within Other Reviews:
• Review previous systematic reviews on the topic for studies and

references.

• Backward and Forward Citation Search
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Sum Up- Any Questions?

• Ti/ab screening

• Full text retrieval and review  

• Additional search
• Google Scholar

• Backward and forward citation search 
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Data Extraction – Purpose 

• Data extraction in a systematic review ensures that relevant
information from each study is systematically collected for
analysis.

• A structured process minimizes errors, reduces bias, and
ensures consistency across studies.

• Usually performed by two independent reviewers
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Data Extraction – Items 

• General Information

• Data Extractors: Record the names of individuals performing the extraction and
the date of extraction.

• Identification Features: Include citation details, study ID, and other identifiers for
easy traceability.

• Study Methods

• Design: Specify the study type (e.g., randomized trials, observational studies) and
key design elements such as parallel or crossover.

• Recruitment and Sampling: Detail recruitment strategies, sampling methods, and
the number of sites (if multicenter).

• Timeline: Note the enrollment start and end dates, as well as the length of
follow-up.
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Data Extraction – Items Cont. 
• Randomization: For randomized trials, include details on random sequence

generation, allocation concealment, and masking. For non-randomized studies,
describe methods to control for biases and confounding.

• Missing Data: Record methods used to address missing data, such as imputation
or sensitivity analyses.

• Statistical Analysis: Document the statistical methods, unit of analysis, and any
covariates included in models.

• Bias and Funding: Include details on funding sources, authors’ financial
relationships, and potential conflicts of interest.

• Participants

• Setting: Report the geographic region and country where participants were
recruited.

• Eligibility Criteria: Describe participant inclusion and exclusion criteria.

• Baseline Characteristics: Provide details such as age, sex, socioeconomic status,
and comorbidities.
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Data Extraction – Items Cont. 

• Intervention and Comparators

• Intervention Details: Describe intervention components, dosage, frequency,
duration, and route of administration with enough detail for replication.

• Comparator Details: Clearly define control groups, whether they involve no
intervention, placebo, or usual care.

• Implementation Factors: Record factors influencing the delivery of interventions,
such as staff qualifications and equipment requirements.

• Co-interventions and Integrity: Note any additional treatments participants
received and assess whether the intervention was delivered as planned.
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Data Extraction – Items Cont. 

• Outcomes

• Pre-Specified Outcomes: Confirm whether outcomes were measured and
reported.

• Measurement Tools: Specify tools or instruments used, including scales,
thresholds, and whether higher or lower scores are favorable.

• Timing: Document when outcomes were assessed, such as pre- or post-
intervention periods.

• Adverse Events: Note whether adverse events were systematically or non-
systematically collected.
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Data Extraction – Items Cont. 

• Results

• Group-Level Data: Extract summary statistics (e.g., means, standard deviations,
proportions) for each group.

• Effect Estimates: Record effect sizes (e.g., odds ratios, mean differences) and
their precision (e.g., confidence intervals).

• Subgroups: For subgroup analyses, collect corresponding data by participant
characteristics.

• Miscellaneous

• Authors' Conclusions: Summarize key points made by the study authors.

• References: Note references to other relevant studies cited within the paper.

• Comments: Include any notes or clarifications from the authors or review team.
71



Data Extraction Example
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Data Transformation and Handling

• Statistical variable conversion: Meta-
Analysis Accelerator (https://meta-
converter.com/)

• Graphs: PlotDigitizer
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Data Extraction Tools 

• 1. Excel

• Flexibility: Design custom spreadsheets for 
data extraction.

• Best For: Small-scale projects and manual 
processes.

• 2. Covidence

• Purpose-Built Software: Streamlines 
screening, data extraction, and management.

• Features: Customizable tables and easy 
export of extracted data.

• Best For: Teams requiring seamless 
collaboration.

• 3. RevMan

• Cochrane’s Tool: Software for data extraction 
and meta-analysis.

• Features: Guided templates for data analysis 
and synthesis.

• Best For: Reviews adhering to Cochrane 
methodologies.

• 4. DistillerSR

• Automation-Powered: Supports project-
specific forms, AI-assisted extraction, and 
analysis.

• Best For: Large, complex reviews requiring 
scalability.
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Data Extraction Tools - Excel 
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Data Extraction Tools - Excel 
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Data Extraction Tools - Covidence
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Data Extraction Tools - Rayyan
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Data Extraction Tools - Rayyan
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Sum Up- Any Questions?

• Data extraction items 
and process

• Data extraction tools 

• Data transformation 

• Highlight Key Data in PDFs

• Use clear and descriptive file names for
easy identification.

• Design a structured spreadsheet with
columns for key variables.

• Extract only one number per cell to
maintain clarity and usability.
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Quality Assessment 

•Definition
•Bias refers to the systematic distortion of study results, leading to underestimation or
overestimation of the true intervention effect.
•RoB arises from flaws in study design, conduct, or analysis (e.g., lack of blinding, selection
bias).
•It is often impossible to determine the exact impact of methodological flaws on results.
•Key Concepts in RoB:
•RoB reflects the likelihood of distortion in results but does not confirm bias.
•Example: Lack of blinding may lead to overestimation in one study but underestimation in
another
•Assessment Tools:
•Several checklists are available to evaluate study quality.
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Quality Assessment Process

• Two researchers independently assess study quality using 
standardized forms.

• Reporting:
• Report the percentage of agreement between researchers on quality 

assessments.

• Present quality scores for each study in a summary table for transparency.

85



Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
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Summary plot and traffic light plot
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Table of Quality 
Assessment Example
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Sum Up- Any Questions?

• Quality assessment process

• Quality assessment tools 
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What is Meta-Analysis?

• Statistical method combining results from two or more
separate studies.

• Provides an overall estimate of intervention effects with
improved precision.

• Useful for resolving controversies, addressing broader
questions, and exploring consistency across populations.
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Benefits and Risks of Meta-Analysis

• Advantages:
• Increases precision by pooling data from multiple studies.

• Answers questions not posed by individual studies.

• Resolves conflicting evidence and explores new hypotheses.

• Risks:
• Can mislead if study designs, biases, heterogeneity, and reporting

biases are not carefully addressed.
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Meta-Analysis Process

• Stage 1:
• Calculate a summary statistic for each study (e.g., risk ratio, mean

difference).

• Stage 2: Combine these using a weighted average:
• Studies with more data or less variance receive greater weight.

• Fixed-effect model: Assumes one true intervention effect across
studies.

• Random-effects model: Allows for variation in intervention effects
between studies.
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Meta-Analysis Process
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Forest Plot
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Forest Plot
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Funnel Plot
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Narrative Synthesis Overview

• Definition:
• A systematic approach using words and text to summarize and explain 

findings across multiple studies.

• Key Characteristic:
• Analyzes relationships within and between studies.

• Not be confused with a narrative review, as it is systematic and based 
on a predefined review question and protocol.

• Used when meta-analysis is not possible or practical.
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Data visualization identified in scoping reviews
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Tabular Example of Data 
Presentation

DetailsCategory

- Total number, annual 
breakdown

Numbers of Publications

- RCTs, Cohort studies, Case-
control studies

Types of Studies

- Children, adults, caregivers, 
professionals

Populations Identified

- Summary of findings across 
studies

Key Findings
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Bar chart
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Heat map 

• Fig 3. Summarized findings on social media outcomes. (A) patient and caregiver focused objectives1,2,3; (B) Authors’
conclusions on social media use with regard to patient and caregiver focused objectives1,2,4. 1Adapted from Coulter and Ellins,
2007; 2Only the main study objective was recorded from a single study; 3More than one outcome category could be recorded
from a single study; 4Only one overall conclusion was recorded from each study. Frequency indicated by color: red, very
frequent; yellow, moderately frequent; green, infrequent. N, number of studies.

• Impact of social media interventions and tools among informal caregivers of critically ill patients after patient admission to
the intensive care unit: A scoping review
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Sum Up- Any Questions?

• Quantitative synthesis – Meta-analysis

• Qualitative synthesis – Narrative synthesis  
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PRISMA 
2020 

Checklist 
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PRISMA Flowchart Example
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Study 
Characteristics 
Table Example 
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Sum Up- Any Questions?

• PRISMA 2020 checklist and statement 

• PRISMA flowchart 

• Study characteristics table 

129



References

• https://training.cochrane.org/
handbooks

مرور ساختارمند و متاآنالیز؛ویراست •
مرجع/چهارم:جدید

•

130

https://training.cochrane.org/handbooks


Overview and take-home messages

Formulating 
research 

questions 

Developing 
protocols 

Database 
searching 

Ti/Ab 
Screening

Full text review
Additional 

search 
Data extraction

Quality 
assessment 

Quantitative/q
ualitative 
synthesis

Drafting the 
manuscript 

131


