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Today’s Focus

What is Systematic 
Review & Meta-

Analysis?
Definition

What

Why Systematic 
Review & Meta-

Analysis?
 Indication

 Scoping review vs 
Systematic review

Why

How to conduct 
Systematic Review & 

Meta-Analysis?
 5 tips
 7 steps 

How





Systematic 
Review?

‘Systematic’ & ‘Review’
“A review that uses explicit, systematic 

methods to collate and synthesise
findings of studies that address a 

clearly formulated question.” 
(Higgins et al., 2019)

What is 
SRMA?

Meta-
Analysis?

“A statistical technique used 
to synthesize results when 
study effect estimates and 

their variances are available, 
yielding a quantitative 
summary of results.”

(McKenzie & Brennan, 2019)



Think about clinical or 
research areas that you are 
passionate about and would 

like to explore in depth

Choose areas that have the 
potential to inform decision-

making, fill knowledge gaps, or 
address important research 

questions in your field

Consider areas where 
research is lacking, 

conflicting evidence, or 
outdated findings.

Discuss potential topics with 
experts or collaborators who 
may offer insights, expertise, 
or alternative perspectives on 
relevant research questions.

Choose an area that is 
sufficiently narrow and 

focused to be manageable 
within the available 

resources and time frame.
Scope and Manageability

Clinical or Research Interest

Gap in the Literature

Potential Impact

Consultation and 
Collaboration

How to get a topic?



Features Scoping review Systematic review

Review question Question is often broad Focused research question with narrow 
parameters

Sources Give an overview of a potentially large and 
diverse body of literature

Collate empirical evidence from a relatively 
smaller number of studies on a focused 

question

Selection criteria Predefined protocol-based eligibility (inclusion 
and exclusion) criteria

Predefined protocol-based eligibility 
(inclusion and exclusion) criteria

Data evaluation 
and synthesis

Provide an overview mapping of existing 
evidence. It provides information to formulate 

systematic review questions

Critically appraised result to a question with 
statistical values

Provision of 
implications for 

practice

Either don’t make implications for practice or 
have limited implications

Provide concrete guidance for evidence-
based practice and policymaking

Scoping review vs Systematic review 

What are the roles of work-based 
learning in surface anatomy curriculum?

What are the effective teaching 
strategies in surface anatomy?

All literature related to teaching 
strategies in surface anatomy that has 

been proven effective
Literature limited to work-based 

learning in surface anatomy
 Arskey & O’Malley (2005)
 Extended SR protocol (Levac et al. 2010)
 PRISMA-ScR (Tricco et al., 2018)
 JBI scoping review methodology (JBI, 2015, 

2022)

The Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses 

(PRISMA)

A standalone review or a precursor for a 
systematic review

A standalone review or a pre-requisite 
for meta-analysis

Systematic review should be conducted if the authors want to make 
specific recommendation for practice

Presenter Notes
Presentation Notes
Scoping review ask about what was done previously about a particular topic.Systematic 



Important Notice!

Explore systematic review registries 
such as PROSPERO (for health-related 

systematic reviews) to identify ongoing 
or recently completed reviews on 
similar topics. This can help avoid 

duplication of effort and identify areas 
where additional research is needed.



 Tip 1: Explore the area of SRMA
 Tip 2: Provide a clear title
 Tip 3: Comply to the latest guideline
 Tip 4: Publish your protocol
 Tip 5: Write a good SRMA

How to produce a publishable systematic 
review and/or meta-analysis?

Conducting 
SRMA



Your 
topic

Clinical or Research Interest

Scope and Manageability

Gap in the Literature

Potential Impact

Tip 1: Explore Area

Consultation and Collaboration



slidemodel.com 12

Clear, explicit and reflect 
the core elements of the 

review

Congruent with the review 
objectives, questions, and 

inclusion criteria 
(PICO mnemonic)

The title should include 
the phrase:  “…: a 

systematic review”.
.

Tip 2: Clear Title Example:
Mindfulness-based 
interventions reducing and 
preventing stress and burnout in 
medical students: A systematic 
review and meta-analysis

 Titles should not be phrased 
as question or conclusion

 The title should not be more 
than 25 words for ease of 
understanding 

“PICO” mnemonic:
 Population
 Intervention
 Comparison
 Outcome

Intervention
Outcome

Population



Tip 3: Comply with latest guideline

PRISMA 2009
(Moher et al., 2009)

PRISMA 2020
(Page et al., 2021)

It is a systematic approach to the conduct and reporting 
of the review and allows transparency of process 
(From authors’ details until writing conclusion)

The PRISMA 2020 statement replaces the 2009 statement and 
includes new reporting guidance that reflects advances in 

methods to identify, select, appraise, and synthesise studies.



7 Steps to conduct 
systematic review and 

meta-analysis (PRISMA 2020):

Step 1: Develop a protocol

Step 2: Formulate research 
objectives/question

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

Step 3: Searching for relevant 
studies



Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

2) REGISTER OR PUBLISH THE PROTOCOL: 
 Review teams should indicate where this can be accessed (Journal or Open Access Repository)

Step 3: Searching for relevant 
studies

Steps to conduct SRMA (PRISMA 2020):



Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

2) REGISTER OR PUBLISH THE PROTOCOL: 
 Review teams should indicate where this can be accessed (Journal or Open Access Repository)

Step 3: Searching for relevant 
studies

Steps to conduct SRMA (PRISMA 2020):



Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

2) REGISTER OR PUBLISH THE PROTOCOL: 
 Review teams should indicate where this can be accessed (Journal or Open Access Repository)

Step 3: Searching for relevant 
studies

Steps to conduct SRMA (PRISMA 2020):



Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

2) REGISTER OR PUBLISH THE PROTOCOL: 
 Review teams should indicate where this can be accessed (Journal or Open Access Repository)

Step 3: Searching for relevant 
studies

Steps to conduct SRMA (PRISMA 2020):



Where to register the protocol?

SRMA is commonly
registered in the PROSPERO

Open Science Framework ( https://osf.io/) figshare (https://osf.io/) Research gate 

Protocol exchange Scientific Protocols

https://osf.io/
https://osf.io/


Example of 
Registered 
Protocol

https://www.crd.york.ac.uk/PROSPERO/



Example of 
Published 
Protocol



Where to 
publish the 

SRMA 
protocol ?



Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 3: Searching for relevant 
studies

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

Topic:
Mindfulness-based interventions 

reducing and preventing stress and 
burnout in medical students: A 

systematic review and meta-analysis 

RESEARCH QUESTION:
“The aims were to obtain more reliable 

outcomes and to precisely summarize the 
specific interventions which effectively 
reduce the stress levels and burnout of 

medical students.” Population

OutcomeIntervention

Population

OutcomeIntervention

1 2

3
4

RQ should be 
clear & precise 

Align RO/RQ with PICO 
elements (just like title)

1 primary RO/RQ is 
adequate (add sub-
RO/RQ if want to 
emphasize more 
attribute)

Use RO/RQ 
to inform 
inclusion 

criteria



CONSTRUCT INCLUSION CRITERIA

 Use PICO (Population, Intervention, Comparison & Intervention) & include 
inclusion criteria for evidence sources.

1) Population (P): Important characteristics of participants or group being studied 
(e.g. age, gender, setting, and other criteria related to RQ). 

1) Intervention (I): the intervention or exposure being evaluated.

2) Comparison (C): the comparison group or intervention against which the 
intervention or exposure is being evaluated.

3) Outcome (O): the outcome(s) of interest that the researcher wants to measure 
or observe (e.g., academic performance, quality of life and other outcome related 
to RQ).



Interventions on medical students’ psychological health: A meta-analysis

RQ: To what extent are stress management interventions for training medical students 
associated with improved psychological outcomes in comparison to no intervention?

EXAMPLE OF INCLUSION CRITERIA

1) Population (P): Medical students at any stage in medical training

2) Intervention (I): Stress management intervention

3) Comparison (C): Not receive any intervention

4) Outcomes (O): Psychological outcomes - GPD, stress, anxiety and depression



Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 3: Searching for relevant 
studies

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and 
meta-analysis

Step 4: Screening and study 
selection

Peer-reviewed Electronic Search Strategies (PRESS) checklist 

Steps to conduct SRMA 
(PRISMA 2020):

Check quality of 
the search 

Use more 
than 2 databases.

3-step search 
strategy

Searching 
relevant 
studies

Specific & general 
databases  

1. Initial search to identify 
keywords and search 
terms (2 databases)
2. Use identified 
keywords to conduct 
actual search (more than 
2 databases)
3. Grey literature search 
& reference list scanning 

Librarian to peer 
review the electronic 
search strategy using 
the PRESS checklist 

(McGowan et al., 
2016)

Presenter Notes
Presentation Notes
Specific databases (specific to area) – eg medicine PubMed, Medline, Embase�General databases – eg, WoS, ScopusInitial limited search of at least two appropriate online databases relevant to the topic followed by an analysis of the text words contained in the title and abstract of retrieved papers 



Steps to conduct SRMA 
(PRISMA 2020):

Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 3: Searching for relevant 
studies

Step 4: Screening and study selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and meta-
analysis

Study 
selection

Use predefined 
eligibility criteria to 

select resources. 

 2 researchers independently 
screen the titles & abstracts

 Disagreement is resolved 
through discussion or 
involvement of 3rd researcher

Conduct actual 
study selection 
(same procedure 
to search for title, 
abstract and full 
articles) 

Include a measure of 
agreement (Kappa)



Steps to conduct SRMA 
(PRISMA 2020):

Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 3: Searching for relevant 
studies

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and meta-
analysis

Construct a predefined 
Data extraction form

Construct a pilot 
data charting 
(similar as in study 
selection)

Conduct data charting

Authors

Title

Year 
published

Geographical 
distribution

Intervention 
type

Study 
population (& 
sample size)

Study duration

Study aim

Methodology 
adopted

Key findings

Gaps



Example of data extraction form



Example of 
quantitative 

data extraction 
table for meta-

analysis



Steps to conduct SRMA 
(PRISMA 2020):

Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 3: Searching for relevant 
studies

Step 4: Screening and study 
selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and meta-
analysis

Presenter Notes
Presentation Notes
Data synthesis = analysis of evidence



MS 640: Introduction to Biomedical Information

Quality Assessment
“The validity of a systematic review ultimately 
depends on the scientific method of the 
retrieved studies and the reporting of data.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer 
for Plastic Surgery Research.” PRS Journal. 120/7 (2007) p.1839



Risk of bias in the results of the 
individual studies included in a

systematic review

Risk of bias in the result of a 
synthesis (such as meta-analysis) 
due to missing studies or results 

within studies.



Quality 
Assessment 

tools by 
study design



Assessment 
quality tool 
for medical 
education 
research



MERSQI
The Medical Education 
Research Study Quality 
Instrument



Steps to conduct SRMA 
(PRISMA 2020):

Step 1: Develop a protocol

Step 2: Formulate research 
objectives/questions

Step 3: Searching for relevant 
studies

Step 4: Screening and study selection

Step 5: Data extraction

Step 6: Quality assessment

Step 7: Data synthesis and meta-
analysis

Data synthesis focuses on charting evidence 
and  identifying gaps

 It maps out the number of 
records identified, included and 
excluded, and the reasons for 
exclusions.

 Table
 Maps (Evidence gap map, 

bubble chart, mapping of key 
concept)

 Figure (Integrative framework, 
Analytical framework)

 Categorizing evidence into 
categories (thematic 
constructions of evidence)

 Quantitative summary of 
results using statistical analysis 
software (effect size, odd ratio, 
relative risk, mean, etc)

Meta-analysis

Descriptive 
analysis

PRISMA flow 
diagram



PRISMA 
2020 flow 
diagram



Example of 
tabular 

presentation 



Example of 
Geographical 

Map



Example of Evidence Gap Map

An Evidence Gap 
Map is a visual tool 

that provides an 
overview of the 

existing evidence 
on a topic. It

highlights gaps in 
the evidence and 

shows where 
evidence is more 

abundant. The map 
can be variously 

used and 
configured.

Presenter Notes
Presentation Notes
EPPI software



Example of 
Bubble chart

The size of each ‘bubble’ 
is representative of the 
number of sources of 
evidence published in 
each year



Example of 
mapping of 
key concept



Example of 
integrative 
framework
Integrative framework 
integrates the information 
gathered in systematic 
review



Example of 
analytical 
framework
Analytical framework 
integrates the information 
gathered in a



Meta-Analysis – WHY 
perform it?

• Increase power (precision) of estimates
• Quantify effect sizes and their uncertainty
• Improve applicability 
• Assess consistency of results
• Answer questions not posed by individual 

studies (factors that differ across studies)
• Settle controversies from conflicting studies 

or generate new hypotheses 



Meta-
Analysis –

is it a 
must?

• Not all systematic reviews can include a 
meta-analysis because sometimes the 
studies are too different (heterogenous) 
from each other, making it hard to 
combine their results.

• However, every meta-analysis should 
always follow a rigorous systematic 
review.

• Studies must be sufficiently similar 
regarding populations, interventions, 
comparisons, outcomes, and timing 
(PICOT) to be pooled for meta-analysis. 



Meta-
Analysis –

which effect 
models?

• Random effects models consider both 
within-study and between-study 
variability and assumes that studies 
included in the meta-analysis are a 
random sample from all possible studies.

• Generally, the preferred model for 
meta-analysis.

• Fixed effects models consider only 
within-study variability which assumes 
that studies use identical methods, 
patients, and measurements. 



Meta-
Analysis –

consideration 
for the 
results

• Magnitude of effect – The farther from the null line, 
the greater the magnitude of effect of an intervention. 
The overall effect estimate may be skewed by studies 
with outlying point estimates.

• Confidence Interval – A confidence interval that 
crosses 1, visually indicated by the null line, indicates 
no statistically significant difference. 

• Weighting – Meta-analyses are weighted by the 
sample size of each included study, so a large study will 
provide greater weight to the overall estimate than 
smaller studies. The overall effect estimate may be 
skewed by studies with atypical sample sizes. 

• Heterogeneity (I2) – A measure of inconsistency across 
included studies ranging from 0-100% where lower 
numbers indicate less heterogeneity (i.e. more 
consistent).



• Sensitivity Analyses – A sensitivity analysis selectively 
removes studies that may artificially influence the results.

• Examples of studies that may be removed for sensitivity analysis include 
incomparable interventions, different demographic characteristics of 
patients, poor quality studies, temporality (i.e. studies published years ago 
may not be applicable to current practice).

• Subgroup analyses – Stratified analysis of studies 
exploring the same outcome of interest.

• Subgroup analyses may be done by patient demographics, interventions, or 
timing.

• Subgroup analyses to be performed should be defined beforehand in the 
protocol and be limited in numbers to avoid spurious findings. 

• Publication bias – it arises when trials with statistically 
significant results are more likely to be published and 
cited and are preferentially published in English language 
journals and those indexed in Medline.

• A funnel plot is a simple scatter plot of the intervention effect estimates 
from individual studies against some measure of each study’s size or 
precision. The best choice of x axis for detecting the small sample effect is 
the log odds ratio. 

Meta-
Analysis –

consideration 
for the 
results



Meta-Analysis – funnel plot for publication bias

Symmetrical plot in the absence of bias (open circles
indicate smaller studies showing no beneficial effects)

Asymmetrical plot in the presence of publication bias
(smaller studies showing no beneficial effects are missing)

Asymmetrical plot in the presence of bias due to low
methodological quality of smaller studies (open circles
indicate small studies of inadequate quality whose results
are biased towards larger beneficial effects)

Jonathan A et al. The Stata Journal 2004; 4:127 



Example of 
meta-analysis 

result
(forest plot)

Figure 6: Random-effects meta-analyses of stress 
reduction interventions vs. no intervention: 
Psychological health. I2= 30.46, p-value = 0.045, Q-value 
(df)= 50.33 (35). Interaction between different 
psychological outcomes: Q-value (df)= 2.25 (3), p= 0.521. 
The circle symbol indicated the individual effect size and 
the triangle symbol indicated the pooled effect size.

Yusoff, M. S. B. (2014, March). Interventions on 
medical students’ psychological health: A meta-
analysis. Journal of Taibah University Medical Sciences.
https://doi.org/10.1016/j.jtumed.2013.09.010

Magnitude 
of effect 

Confidence 
Interval 

Pooled 
effect



Tip 5: Write a good review

Step 1:
Find a published SRMA to be used as guidance

Step 2:
Plan what to write for each subheading 

Step 3:
Write a detail methodology (Follow PRISMA 2020 

guideline)

Step 4:
Report results using PRISMA checklist. 

Step 6:
Cite landmark articles and resources 

published outside study time frame (for 
discussion)

Step 7:
Estimate degree to which the review 

answers the research questions

Step 8:
Include limitations of the review

Step 9:
Provide a solid conclusion

Step 5:
Interpret results & integrate findings with current 

practice and policy (For discussion)





Understand when to use 
SRMA and familiarize 

yourself with SRMA

Plan your SRMA 
according to the 5 tips 
and 7 steps of SRMA

Peer-reviewed journal 
& open access 
repositories

Take home message

Indication of SRMA Plan your SRMA

Publish your SRMA 
protocol and results

Use the PRISMA 2020 
to conduct the review & 

to report the results 

Comply to the 
latest guideline



Thank you for 
your attention

SRMA Guidelines

Page M J, McKenzie J E, Bossuyt P 
M, Boutron I, Hoffmann T 
C, Mulrow C D et al. The PRISMA 
2020 statement: an updated 
guideline for reporting systematic 
reviews BMJ 2021; 372 :n71
https://www.bmj.com/content
/372/bmj.n71

MUHAMAD SAIFUL BAHRI YUSOFF
Director, Center for Development of Academic Excellence (CDAE),
Assoc. Prof, Department of Medical Education, School of Medical 
Sciences, Universiti Sains Malaysia, email: msaiful_bahri@usm.my.  
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