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TERMS & DEFINITIONS
1. Core concepts

o Systematic review (SR): A comprehensive and struc-
tured approach to synthesizing existing research on a specific question. It uses
explicit, reproducible methods to identify, select, assess, and synthesize all
relevant evidence, minimizing bias and enhancing the reliability of findings.

Let’s breakdown the definition:

> Systematic = Following a fixed, organised plan w/o
skipping steps.
> Review = summarizing and analysing information from

other studies.
A comprehensive and structured (following clear, predefined steps) approach to
synthesizing existing research on a specific question.

It uses:
> Explicit methods (clearly stated that everyone can un-
derstand exactly what was done and why),
> reproducible methods (Someone else could repeat the

review in the exact same way and get the same results)
to:

> Identify (Find all relevant studies by searching scientific
databases and other sources)

> Select (following the pre-defined eligibility criteria)

> Appraise/assess (check the quality of the studies, look-
ing for bias, poor design, or small sample sizes)

> Synthesize (Bring together the results from the chosen
studies into single, organised conclusion)

> Enhancing the reliability of findings (Making sure the
conclusions are trustworthy because they’re based on all the available
high-quality evidence)

o Meta-Analysis (MA): An advanced type of SR that
uses a quantitative, statistical method that integrates the results of multiple
independent studies addressing the same research question, producing a sin-
gle pooled estimate of effect or association.

Let’s breakdown the definition:
> Meta: beyond



> Meta analysis: An analysis of analyses.

> Quantitative (uses numbers, not just words as in system-
atic review)

> Results integration (combining data from different stud-
ies)

> Pooled estimate (one overall number that represents the

combined evidence)

o Individual participant data (IPD) Meta-Analysis: A
type of MA when researchers collect raw, individual-level data from each
study rather than relying on summary statistics.

o Narrative review: A type of literature review that syn-
thesizes and summarizes existing research on a focused topic, often without
strict adherence to SR protocols. Overall, this can lead to biases favouring the
opinion of the author

2. Search and selection:

o Research question: Framed using PICO (Population,
Intervention, Comparison, Outcome); PECO (Population, Exposure, Com-
parison, Outcome) and others.

o Eligibility criteria: Inclusion/Exclusion criteria based
on PICO and some other factors.

o Databases: e.g. PubMed, Cochrane Library, Embase,
Scopus, etc.

o Grey literature: Research not published in standard
journals (e.g. theses, conference papers)

o Handsearching: Reviewing reference lists or specific

journals manually to find additional studies

3. Screening & Data Extraction:

o Screening is preceded by deduplication (removing du-
plicates from multiple sources)
o Screening: The process of reviewing identified studies

to determine whether they meet the preset eligibility criteria. This includes



Title & Abstract screening, followed by a Full-text screening. Use PRISMA
Flow diagram to document the number of records identified, screened, ex-
cluded, and included.

o Data Extraction: The systematic process of collecting
relevant information from included studies for analysis. This includes study
ID (Author et al., year of publication), study design, sample size, population
baseline characteristics, inclusion/exclusion criteria, Intervention/Exposure,
Comparator, Outcomes, Effect measures, funding and conflicts of interest

4. Assessing quality:
o Risk of bias: Systematic errors in study design, execu-

tion, or reporting that can distort results. This includes selection, perfor-
mance, detection, reporting, publication biases.

o Critical appraisal: Systematic evaluation of study
quality
o Quiality assessment tools: e.g. Cochrane Risk of Bias

tool, Newcastle-Ottawa Scale
5. Meta-Analysis statistics:

o Effect size: numerical measure of the strength of an ef-
fect (e.g. odds ratio (OR), relative risk (RR), Hazard ratio (HR), mean differ-
ence (MD), standardized mean difference (SMD)

o Fixed-effect model: A modelling assumption in MA
that all studies estimate the same underlying true effect, with differences at-
tributed solely to chance

o Random-effect model: Assumes true effects differ
across studies following a distribution, accounts for between-study heteroge-
neity

. Heterogeneity: Variation in study results beyond
chance. Assessed by using tools (e.g. Cochran’s Q test (p-value), 12 Statistic)

Addressed by:

o Subgroup Analysis: Examine effect sizes in subsets of
studies (e.g. age, gender, dosage)
o Meta-Regression: Explore study-level factors that ex-

plain variability



o Sensitivity Analysis: Re-Analysis to test robustness of

results by changing assumptions or excluding some studies

o Weighting: Assigning relative importance to each study
based on its precision (large sample sizes, small variance). It ensures that

more reliable studies contribute more to the pooled estimate

o Funnel plot: A scatter plot used to assess visually the
publication bias (whether small studies with negative results are missing)

o Forest plot: A graphical display of the results of indi-

vidual studies included in MA and the overall pooled estimate

6. Network Meta-Analysis (NMA): A statistical method that allows
comparison of multiple interventions simultaneously, even if some have not
been directly compared in head-to-head trials. It allows us to combine direct ev-
idence (e.g. Drug A vs Drug B) and Indirect evidence (e.g. if Drug A vs placebo
and Drug B vs placebo are known, we can estimate Drug A vs Drug B indirectly)

BEFORE WE START
Think of a systematic review and meta-analysis as cooking a scientific dish:

e The question is your recipe idea.

e The protocol is your recipe written down.

e The search is getting ingredients.

e The data extraction is chopping and prepping.
e The analysis is cooking.

e The reporting is plating and serving.

If you skip steps or change the plan halfway, the dish won’t turn out right, and in sci-

ence, that means bias and unreliability.



PERFORMING SYSTEMATIC REVIEW AND META-ANALYSIS

STEP 1 - FORMULATING YOUR RESEARCH QUESTION
Why we do this: Without a clear question, your review will be messy. A precise
guestion guides every single decision later (what studies to include, what data to ex-
tract, and which analysis to run).
What it is: A research question written in a structured way so you can answer it
with evidence.
When to do it: Always first, before any searching or reading.
How to do it: Use frameworks:
« PICO: for clinical questions (Population, Intervention, Comparator,
Outcome)
. PEO: for observational studies (Population, Exposure, Outcome)
. SPIDER: for qualitative research (Sample, Phenomenon of Interest,
Design, Evaluation, Research type). Example: SPIDER
Example (PICO): (Table 1)
In adults with hypertension, does the new antihypertensive drug (Drug A) com-
pared to standard treatment (Drug B) lead to a greater reduction in blood pressure?
Table 1
Formulating PICO

P (Population/Patient) Adults with hypertension
I (Intervention) Drug A
C (Comparison) Drug B

O (Outcome) Greater reduction in BP

Check the validity of your PICO by ensuring:

e You have identified > 2-4 studies addressing the same PICO question
and no SR.

e There are at least 2 Randomized Controlled Trials (RCTs) on the same
topic published after the latest SR, and together they contribute to at least 20 %
of the total sample size of that published SR.


https://www.researchgate.net/figure/Research-Question-Framework-SPIDER_tbl1_355275064

STEP 2 - DEFINE YOUR ELIGIBILITY CRITERIA
Rules to consider:
e Define exactly who, what, and which outcomes are included
e Avoid vague terms (e.g. adult patient without specifying age range; ef-
fective treatment without specifying outcomes)
o Example: Include adults > 18 years with primary hyper-
tension, exclude secondary hypertension
e Base criteria on your PICO
e Consider study characteristics

o Language: include or exclude non-English studies

e Publication status: peer-reviewed, grey literature, con-
ference abstracts

o Time frame: Publication dates to ensure relevance
e Avoid Bias

e Make criteria pre-specified, not decided after seeing the
results

e Include all studies that meet criteria, regardless of out-

come direction or significance
e Be reproducible
o Anyone reading your SR protocol should be able to ap-
ply your eligibility criteria and get the same set of included studies
e Align with Guidelines
o Follow PRISMA (Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses) or Cochrane guidance for SRs
See table 2 for eligibility criteria based on our previously mentioned PICO:



Domain

P

Study Design (S)
Language
Publication status

Time frame

Eligibility criteria

Inclusion Criteria

Adults > 18 years, di-
agnosed with primary
hypertension: any sex
or ethnicity.

Any study evaluating
the new antihyperten-
sive drug (Drug A),
alone or in combina-
tion with standard

therapy.
Standard  antihyper-
tensive treatment

(ACEIls, ARBs, BBs,
CCBs, Diuretics).
Primary: Reduction in
SBP and DBP
(mmHg).

Secondary: Adverse
effects, treatment ad-
herence, cardiovascu-
lar events.

RCTs, controlled clin-
ical trials.

English.

Peer-reviewed full
text articles.
Published
2010-2025.

between

10

Table 2

Exclusion Criteria

< 18 years, patients with sec-
ondary hypertension.

Experimental ~ drugs  not
widely available; studies com-
bining with non-standard ther-
apies.

Unclear/No comparator.

Studies not reporting BP out-
comes.

Other study designs (cohort,
cross sectional, case-control)
Non-English publications
without translations.
Abstracts without full text.

Outside the specified date
range.



STEP 3 - ANALYSIS PLAN AND PREREGISTRATION

After your research question and eligibility criteria are set, it is sensible to also
write an analysis plan. In statistics, there is an important distinction between a priori
and post hoc analyses. A priori analyses are specified before seeing the data. Post hoc,
or exploratory, analyses are conducted after seeing the data or based on the results
implicated by the data.

Results of a priori analyses can be regarded as much more valid and trustworthy
than post hoc analyses.

This serves two purposes:

First, it allows others to verify that the analyses we made were indeed planned
and are not the mere result of us playing around with the data until something desirable
came out. Second, a detailed analysis plan also makes our meta-analysis reproducible,
meaning that others can understand what we did at each step of our meta-analysis, and
try to replicate them.

An analysis plan should clearly state:

e The information to extract from each study and the effect size metric to
calculate.

e Whether a fixed- or random-effects model will be used, based on ex-
pected between-study variation.

e If an a priori power analysis will determine the number of studies
needed for statistical significance.

¢ Plans for subgroup analyses or meta-regression, including exact criteria
for subgroup classification.

o All statistical techniques intended for use in the meta-analysis.

Once written, make the plan public via platforms like OSF or preprint servers
and consider registering the meta-analysis in PROSPERO.

A full meta-analysis protocol can include the analysis plan, study background,
detailed methodology, and potential impact. Guidelines such as PRISMA-P can guide
protocol preparation.

Preregistration and a priori analysis plans enhance credibility. Changes to the
plan are acceptable if transparently reported.

11



STEP 4 —WRITING AND REGISTERING YOUR PROTOCOL

Before starting the search, write your full step-by-step plan for the review to
prevent bias. Writing it down means you stick to your plan and don’t change outcomes
after seeing results.

How:
« Write your protocol (introduction, objectives, methods, criteria, search
plan, data handling, bias assessment, analysis plan), and save it in pdf format.
o Example of a registered protocol: Clinical Outcomes of
Individuals with COVID-19 and Tuberculosis Disease: a Living System-
atic Review
« Register it on PROSPERO (See figure 1)
. Links:
o PROSPERO
o Follow the Protocol checklist to ensure accuracy and
completeness: PRISMA P

N I H R National Institute for PROSPERO
Health and Care Research register of reviews
Home FAQs About PROSPERO v SearcrI[ My PROSPERO  |Logout: Usama Gamil

Create a new PROSPERO
record....

What are you registering?

PROSPEROQ uses different templates for different types of review.

Use this page to select the correct template. This page will determine the information you need to provide in your registration record. Answer
correctly here to avoid having to restart the process later.

Review of human or animal studies?

PROSPERQ comprises two complementary registries - one of reviews of human health and wellbeing and one of animal pre-clinical
studies that have a clear and direct link to human health and wellbeing

| am registering

0O A systematic review of studies with people/lhumans as participants

A systematic review of studies with animals as participants that is directly relevant to human health

12


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020187349
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020187349
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020187349
https://www.crd.york.ac.uk/prospero/
https://www.equator-network.org/wp-content/uploads/2015/01/PRISMA-P-checklist.doc

Is this registration record being created by a student as part of a course or module?
(Help me decide)
© This record is NOT being created as part of a student project or training course

All of the registration process will be available fo you and your record will be published on the public PROSPEROQ site

This record is being created as part of a training course. It will NOT be published on the public site.
All of the registration process will be available fo you but your record will not be published on the public PROSPERQO site. You will be able
to give access to your record to your supervisor. It is not possible to change this status at a later date - if you decide you want the record
to be published you will have fo creafe a new record.

What type of review are you planning?

© Intervention review

Assessing the benefits, harms or experience of a health intervention (medicine, treatment, vaccine, device, preventative measure,
procedure or poficy).

Assessing the prevalence or incidence of a disease or condition.

Examining the evidence on methodological aspects of systematic reviews, trials and other evaluations of health and social care

3 Register your review now |

Fig. 1. PROSPERO registration steps

After completing these steps, enter all required information and save your
changes.

STEP 5 - LITERATURE SEARCH
We aim to find all available evidence on a research question to get an unbiased,
comprehensive view of the facts.
Commonly used sources:
» Review articles: It can be very helpful to screen previous reviews on
the same or similar topics for relevant references.
» Databases: at least the following: PubMed, Embase, CENTRAL, SCO-
PUS, (see links below).
» References in studies: If you find a study that is relevant for your meta-
analysis, it is sensible to also screen the articles that this study references.
» Forward search: The opposite of screening the references of previous
primary studies and reviews. It means to take a study that is relevant for the

13



meta-analysis as basis and then search for other articles that have cited this study
since it has been published.

» Relevant journals: Specialised in the type of research question you are
focused on.

» Grey literature: conference materials, theses, government and official
reports (CDC, WHO), Clinical trial registries, etc.

Useful links:
) PubMed
o Cochrane
o Embase
o SCOPUS
o Google Scholar
o ClinicalTrials.gov
o CENTRAL
. CDC
. WHO
Rules:
o Pick at least 3 main databases + 1 grey literature source.
o Search by using the pre-set keywords
o Keywords are set based on your PICO. Let’s come back

to our PICO: In adults with primary hypertension, does the new anti-
hypertensive drug (Drug A) compared to standard treatment (Drug B)
lead to a greater reduction in blood pressure?

» Population/Patients: adults, primary hypertension, essential hyperten-
sion

» Intervention: Drug A, new antihypertensive

» Comparison: Drug B, standard treatment, conventional antihyperten-
sive

» Outcome: blood pressure reduction, BP reduction

Boolean Operators:

(“adult”) AND (“primary hypertension” OR “essential hypertension”) AND
NOT (“secondary hypertension”) AND (“Drug A” OR “new antihypertensive”) AND
(“Drug B” OR “standard treatment” OR ‘“conventional antihypertensive) AND
(“blood pressure reduction” OR “BP reduction”)

14


https://pubmed.ncbi.nlm.nih.gov/
https://www.cochranelibrary.com/
https://www.elsevier.com/products/embase
https://www.elsevier.com/products/scopus
https://scholar.google.com/
https://clinicaltrials.gov/
https://www.cochranelibrary.com/central/about-central
https://www.cdc.gov/
https://www.who.int/

With MeSH (Medical Subject Heading), you don’t need to guess every syno-
nym, it will do it for you:

“Adult”’[MeSH] AND “hypertension, primary”’[MeSH] AND NOT “Hyperten-
sion, secondary”’[MeSH] AND “Drug A”[MeSH] AND ‘“antihypertensive
agents”’[MeSH] AND “Blood Pressure”’[MeSH]

Mixed:

("Adult"[MeSH]) AND ("Hypertension, Primary"[MeSH] OR "primary hyper-
tension™ OR "essential hypertension™) AND NOT (*"Secondary Hypertension"[MeSH]
OR "secondary hypertension™) AND ("Drug A" OR "new antihypertensive") AND
("Drug B" OR "standard treatment” OR "conventional antihypertensive™) AND
("Blood Pressure"[MeSH] OR "blood pressure reduction” OR "BP reduction™)

You can use asterisk (*) for truncation. For instance: (antihypertens*) finds an-
tinypertensive, antihypertensives.

NB: Don’t use it with MeSH

NB: MeSH: PubMed and CENTRAL
Boolean logic + free-text keywords: all
Save you search strings in protocol.
Search the databases using the search string, as shown in figure 2.
Export results from each database (usually .ris or .nbib format).
Import the exported results into reference manager (e.g. Zotero).

' | E3 Doing Meta-Analysis with R; © X B CAdult’[MeSHI) AND ("Hype x =+ [z] — x
< c o %2C+Prima SBMeSH%5D +OR+"primary + hypertension”+OR+"essential +hypertension'%29 B ¥ --- Q LR =T
’ “Adult”"[MeSH]) AND ("Hypertension, Primary”[MeSH] OR "primary hyperten X m
Fl Iter your Search fro herel.dxir ed Createalert Create RSS User Guide
N s Send to Sort by: | Best match B3 Display options £t
cusTom FuTeRs 1B 16,162 results Page 1 of 1617 > D
S A\ Quoted phrase not found in phrase index: “Hypertension, Primary”
A
[J Pediatric Primary Hypertension: An Underrecognized Condition: A Scientific ™
1 e v herican Heart Association Back to Top
il T :
Ot ‘S e and
1954 2025
() 1year
o and the leading type of childhood
() 5years . N
- scence. As in adults, the leading risk factors for
() 10 years children with primary hypertension are excess ...

() Custom Range
A meta-analysis of the haemodynamics of primary hypertension in children and
2 adults.

— . i~ LiY. Haseler E. McNallv R. Sinha MD. Chowienczvk PJ. he

Fig. 2. Searching the database

NB! You can find all keywords related to your PICO question using PubMed
(with Mesh) and Google.

15



Export the findings and import them into a reference manager (preferably Zotero
or Mendeley), as illustrated in figure 3 and 4.

National Library of Medicine

National Center for Biotechnology Information

Pu bmed ® (adults) AND ((primary hypertension) QR (essential hypertension)) X m

Advanced Create alert Create RSS User Guide

4

Display options %F

Save Ema'lll Sort by: | Best match

MY CUSTOM = [ .
MY CUSTOM FILTERS [# 1760 results Page 1 of 176 » P

RESULTS BY YEAR

I 0 2 articles found by citation matching
e .i‘ Reset
Hypertensive Conditions: Essential (Primary) Hypertension in Adults.
Smith DK, et al, FP Essent. 2022, PMID: 36374633

(@0) An open-label study of the tolerability of mixed amphetamine salts in adults with
1969-1578 attention-deficit/hyperactivity disorder and treated primary essential hypertension.

Wilens TE. et al. J Clin Psychiatry. 2006. PMID: 16841618 Clinical Trial.
PUBLICATION DATE

O 1 year Show all [4
Create a file for external citation management
Save Email Send to
1.760 reg Clipboard Selection: (| All results =

All results on this page

My Bibliography
I ( citation mat

Collections

Hyvp 2 Citation manager | Essential (H
Smitk MID: 363746

Selection: All results

4 | Create file | Cancel

Fig. 3. Exporting the results from PubMed

L1
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E Place imported collections and items into new collection

File Handling

7|0 Copy files to the Zotero storage folder I

Link to files in original location

Linked files cannot be synced by Zotero.

3 Q
~ T My Library
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9 cardiovascular
3 prelim. UFA article
5 pubmed-adultsAND...
= My Publications
Duplicate ltems
Unfiled Items

il Trash

X

Cancel

& T O+ Q ~ all Fields & Tags

PubMed search results added to Zotero library.

[Cerebral bio-electrical activity and essential hypertension during old age].

Cerebral bioelectrical activity and essential hypertension in aged.

ESSENTIAL hypertension in young adults.

Observations on some possible precursors of essential hypertension and coronary artery disea...
Observations on some possible precursors of essential hypertension and coronary artery disea...
[Parenteral administration of total Rauwolfia alkaloids in therapy of essential and nephrogenic h...
Primary hypertension in the elderly.

[Treatment of essential hypertension in aged].

Creator

ROTTIER et al.

ROTTIER et al.

THOMAS
THOMAS
DROVANTI and CEI
PERERA
SALLSTRAND

Fig. 4. Importing the exported results into Zotero

Citation Manager Links:

ZOTERO
MENDELEY
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https://www.zotero.org/
https://www.mendeley.com/

STEP 6 — STUDY SELECTION (SCREENING)

I.e. Filter out irrelevant studies.

You may use either Zotero or Mendeley (both can be downloaded from the links
provided on the previous page)

Steps:

1.
a.

b. Click on Merge items

Deduplicate the studies: (figure 5)
In the left panel, click on Duplicate Items

Z File Edit View Tools
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Unfiled Items
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“AGED/diseases
“CHOLESTEROL/in blood
“Coronary Artery Disease
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Filter Tags
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Help
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Learn More

G- # @~
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= Primary hypertension in the elderly.

[Treatment of essential hypertension in aged].

DROVANTI and CEI
PERERA
SALLSTRAND

~ il My Library Title Creator 7
vJpioncvs = [Cerebral bio-slactrical activity and essential hypertension during old age]. ROTTJER et al,
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& items in this view
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R/ B O
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Select fields to keep from aother versions of the

item:
=) My Publications
Duplicate ltems ltem Type Journal Article
Unfiled Items Title  Observations on some possible
precursors of essential
|11 Trash hypertension and coronary
artery disease. V.
Hypercholesteremia in healthy
young adults.
Author  THOMAS, C.B.
Publication  The american journal of the @
medical sciences =
Volume 232 £
*CHOLESTEROL/in blood e 4
*Coronary Artery Disease -
) A Pages 389-396 =
“CORONARY DISEASE/etiol... -
Heart Date 1956 Oct =
T Journal Abbr  Am J Med Sci k=
“HYPERTENSION/ etiology a... Language eng
.‘jdu\t Eh_ulzztzm.\.. Ifulnntl Dol 101007 R
003
Filter Tags N =
1SS 0003-9539 =]

Fig. 5. Deduplication on Zotero
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2. Export as .ris or .csv and import into Rayyan (as illus-
trated in figure 6) or Excel.
a. Go to Files (left upper corner) and click Export library
b. Sign up and create a new review in Rayyan
C. Add your team members

hittps://new.rayyan.ai
Export... a bl
Farmat: RIS Ay Create New Review b X
I to wtoc] :
(1\ Add review info
E Export Motes
Review Title*
|_| Export Files MA il
Review Type* Review Domain*
Systematic Review N Biomedical v
Description
Character En[ﬂding: trial of MA for a handbook

Unicode (UTF-3) v

I: ane El !
Cancel Create New Review

Create New Review ><

(3) Invite Members

Accelerate you work and Invite members o vour review!
The * symbol represents required fields. C
User Email™

User Role*

Select member role ~

Reason/Message

Skip Invite

Fig. 6. Creating a new review in Rayyan
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3.
(Figure 7).

Title/Abstract screening: Click on “Screening” panel.

a. Start “Title and Abstract Screening”. For each article,
choose: Include, Exclude, or Maybe.

b. NB: In Title/Abstract screening: Reasons are optional
(not required).

C. Use “Blind On” so reviewers don’t see each other’s de-
cision until later.

¥4 MA trial

Overview | Review Data || Full Text Screening | Data Extraction

Stay caught up with review updates

Review Info

Review Title: MA trial

e @

Review Type: Systematic Review

Review Domain: Biomedical

'

Description: trial of MA for a handbook

Showing 31 Undecided Articles 32 Samples [ Upload PT

¥y PICO | & Blind DnI 7 Ratings

Cardiovascular risk factors among patients with human immunodeficiency viral
infection at a tertiary hospital in Ghana: a cross-sectional study

& Undecided 1] Sort
Cardiovascular risk factors among p...

1 Date: 2021-01-01
‘Sanuade, Olutobi Adekunle; Baatie_.

& Abstract:

INTRODUCTION: the provision of antiretroviral treatment (ART) to people living with HIV/AIDS
(PLHIV) has improved thelr life expectancy significantly. Conversely, this has been assoclated
with an elevated risk of cardi Yet, research to improve understanding of

Effect of antiretroviral therapy on ca...

Date: 2022-01-01
Gupta, Pulin Kumar; Tyagi, Saurabh;.

Cardiovascular risk and D-gimer lev..
Date: 2020-06-01
Mocumbi, Ana Olga; Dobe, Igor; Can..

Cardiovascular toxicity of contempo...
Date: 2021-11-01
Vos, Alinda G; Venter, WD.F.

HIV and Cardiovascular Disease: Fro..
Date: 2021-01-01

cardiovascular risk factors among PLHIV remains limited. This study examines the prevalence
and correlates of cardiovascular risk factors among PLHIV at the Korle Bu Teaching Hospital
(KBTH) in Accra, Ghana. METHODS: a cross-sectional study was conducted at the KBTH,
Accra, Ghana. Patients were recruited from the adult HIV outpatient clinic at the infectious
disease unit, KBTH. The sample comprised 525 PLHIV, aged 18 years and above. Data were
analysed using descriptive statistics and a multivariable binary logistic regression. RESULTS:
among the patients, 9.7% (n=51) had hypertension and 15.6% (n=82) were reportedly patients
with diabetes. With respect to the serum lipid profile, 24.8% (n=130) had
hypertriglyceridemia, 49.1% (n=258) had hypercholesterolemia, 26.3% (138) had low high-
density lipoprotein, and high low-density lipoprotein was found in 27.2% (n=143) of the cohort.

| +/ Include X Exclude [=) Reason ©yLabel

Fig. 7. Title/abstract screening
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erview | Review Data | Screening ||Full Text Screening|| Data Extraction 2

Showing 0 / 31 Undecided Articles ¥ PICO R Blind On " Ratings|

Full-text screening: Click on “Full text screening”
a. Select “Included Articles” (figure 8)
b. Double click on each study and download its file (.pdf)

o=ty

(=) Undecided

Add Data X
Add Articles From:
Choose data source*
Screening '
Included Articles 8 Maybe Articles 0 Labeled Data
Cancel Add

Fig. 8. Initiating full-text screening

C. Find the article by:
I. Scrolling down and clicking the link of the selected

study

Il. By DOI (if a database doesn’t find it, try searching on
https://doi.org/ place your DOI here)

v' Example:
https://doi.org/10.1097/COH.0000000000000702
ili. Manually: Title and Authors’ search
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Download the file in .pdf format
e. Upload it to Rayyan, as illustrated in figure 9.

forkpermie X JandAIDS X | BB cardiovascular_texicity_of conter X | + ful
4 ¥ > 3roTromnsioep > 3arpysen > v & | Moucke: 3arpyskn y-] Qg #
hopagounTs + Hosan nanka =~ @ @
b Onedrive - persor © o7 Jara waniererun Tun ~
EET——  Ceroaua (1)
& cardiovascular_toxicity_of_contemporary.3  16/02/. 3 Daiin "PDF"
[ 3vor commsiorep
B e v Buepa (1) 2mm5\18e5iﬂ Upload PDF
5/08/2025 1437 @ C dai
[y Telegram Desktop 15/08/2025 14 Manka ¢ dai
B 3arpyswn ~ Panee 8 310M rogy (12) 11101
/) Vobpaxenns & 3rd Session ®aiin "PDF"
bm & ESHRE GUIDELINE ENDOMETRIOSIS 2022_2 ®ziin "PDF"
y3sika -
& 3naomerpos ®aiin "PDF"
B Obentisie obw -
& sesssion2 ®aiin "PDF"
I PaGouni cron & TamnnY.M._Y0A (3) ®aiin "PDF"
‘i Windows-55D (C & Tanewn VM VMA (Y < £7) aznroner ¥
v < >
W paiina: | cardiovascular_toxicity_of_contemporary.3 | | ®aiin s gopware PDF v
)] ==
@ Search Methods:
Uploaded References [My Library.ris]
2. Language:
en
+/ Include X Exclude (Z)Reason ©Label

Fig. 9. Uploading files of the included studies into Rayyan

f. Click on the PDF and start the Full-Text Screening
based on your eligibility criteria, as shown in figure 10)
NB! Don’t forget to mention the reason of EXCLUSION.

(=) Undecided i 2mins |1 Sessions

Title 4 Publication Date |} Author |
Cardiovascular risk factors among patients with human

4 Immunodeficiency viral infection at a tertiary hospital in Ghana: 2021-01-01 Sanuade, Olut.. Upload PDF
a cross-sectional study

Cardiovascular toxicity of contemporary antiretroviral therapy ~ 2021-11-01 Vos, Alinda G; Upload PDF

PDF | cardiovascular_toxicity_of_contemporary.. =

Cardiovascular disease and risk assessment in people living

2023-05-01 Fragkou, Para.. Upload PDF
with HIV: Current practices and novel perspectives

3

w | Review Data | Screening | Full Text Screening | Da Exclude with Reasons x

IShowing 8 Undecided Articles

background article
(=) Undecided

foreign language
Title 1

Cardiovascular risk factors among patients with human
immunodeficiency viral infection at a tertiary hospital in Ghal
a cross-sectional study

wrong drug

wrong outcome
Cardiovascular toxicity of contemporary antiretroviral therap wrong population

2 PDF | cardiovascular_toxicity_of_contemporary.. & wrong publication type

Cardiovascular disease and risk assessment in people living
with HIV: Current practices and novel perspectives

Fig. 10. Full-text screening
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Important notes:

v At least 2 reviewers should screen the studies inde-
pendently.

v In case of conflict (disagreement), both reviewers need
to re-evaluate the study and try to reach consensus.

v If consensus cannot be reached, a third independent re-
viewer makes the final decision.

v Keep a record of:

which studies had conflicts.
Reason of disagreement.
Final decision and who resolved it.

v Keep track of included and excluded studies and follow
the PRISMA flowchart to ensure transparency and reproducibility of the
review process.

PRISMA flow diagram

STEP 7 - DATA EXTRACTION
I.e. Turn text from studies into analysable numbers. Data are generally classified
into two categories: qualitative and quantitative, as illustrated in figure 11.

TYPES OF DATA

Proportion(%)

Qualitative Quantitative

| Mean/Median

m m e

Gender Stage of disease Height
ABO blood group Pain severity(1-10) Weight
Ethnicity Muscle strength(0-5) Age
Yes/no events Laboratory results
(Dichotomous) It can be counted,
butnot measured

Numbeger of pregnancy

Fig. 11. Classification of data

Quantitative data may exhibit either normal or abnormal distributions. Data with a nor-
mal distribution are summarized using Mean + Standard Deviation, while data with an
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abnormal distribution are described using Median + range. Qualitative data are ex-
pressed as frequencies (percentages), as illustrated in figure 12.

Distributions
(1) Symmetric normal (2) Symmetric Bimodal
distribution distribution
g 5
3 g
g 2 Shapiro-Wilk test
& o P>0.05: normal distribution
= -/\/\ P<0.05: abnormal distribution
x variable x variable
(3) Negatively skewed (4) Positively skewed
distribution distribution
g 3
5 c
g 2
g g
& -/\ & /\
x variable X variable

Normal Mean + SD

Abnormal Median + Range
Quialitative (Nominal, .
Ordinal) Frequency (%s)

Fig. 12. Data distribution

Quantitative

We should extract three major types of information from the selected articles:
1. Characteristics of the studies:
Study ID (Author(s), year of publication, country)
Study Design (e.g. RCT, cohort, case-control, etc.)
Sample size (n)
Population baseline characteristics (Inclusion/Exclusion criteria, Age,
sex, ethnicity, comorbidities, disease severity, etc.)
e. Intervention (Type of intervention (e.g. drug, surgery); Dose, fre-
quency, and duration)
f. Comparator (placebo, standard care, another intervention)

oo op
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g. Outcome(s) (primary and secondary outcomes, measurement tools,
timing of outcome assessment)

2. Data needed to calculate effect sizes: for pooling across studies, we
need numerical results that can be standardized into a common effect. Depend-
ing on outcome type:

a. Continuous outcome (e.g. Blood pressure, lipid levels):

I. Mean and Standard deviation (SD) in each group,
1. sample size (n) in each group.
li. To find the effect size, use Mean difference (MD) or
Standardized mean difference (SMD) (both with 95 %
Confidence Interval)

b. Dichotomous outcomes (yes/no events):

I. Number of events (e.g. Death, responders) in each group.

Ii. Total number of participants per group.

ii. To find the effect size, use Risk Ratio (RR), Odds Ratio
(OR), or Risk Difference (RD) (all with 95 % CI).

c. Time-to-event outcomes (e.g. survival, time to relapse):

I. Hazard Ratio (HR) with 95 % CI.

d. Correlation (r):

I. Pearson (normally distributed data), Spearman (Skewed
data) with Standard of Error (SE) or 95 % ClI.

ii. Correlations are restricted in their range, and it can intro-
duce bias when we estimate the standard error for studies
with a small sample size. In meta-analyses, correlations
are therefore usually transformed into Fisher’s z scores.

Ii. We don’t use r in MA because its variance depends on r
itself. Fisher’s Z stabilizes the variance, making pooling
more accurate.

e. For diagnostic test papers: True Positive (TP), False Positive (FP),
True Negative (TN), and False Negative (FN) to find specificity and
sensitivity.

3. Study quality or risk of bias characteristics: Will be discussed in the

following step.
Save as:
o .csv for R
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o Excel for RevMan

This form can be used to enter the extracted data from the selected studies:

> RCT only

> RCT and nRCT
Essential rules to follow:

v Use a standardized form (from the links above).

v At least two reviewers should extract the data inde-
pendently.

v Conflicts are resolved by discussion or a third reviewer.

v Try to contact study authors for missing information. If
not possible, clearly report missing data.

v Cross-check for consistency and accuracy.

v Record all decisions and any changes made during ex-
traction.

v Piloting a data extraction form (Testing your table/form

on a small sample of studies (2-3 articles) before you extract from all stud-
ies.
o  Why doing it?

. To check if the form captures all the im-
portant data for your review.

= To see if any fields are unclear or miss-
ing.
o Howtodoit?

. Select 2-3 articles from your included
studies.

. Both reviewers extract independently.

= Check whether both reviewers interpret

the questions in the same way, and whether some fields are
confusing or unnecessary.

. Revise the form (add/remove fields, clar-
ify wording)
. Start full data extraction for all included
studies
v Always think “Could someone else reproduce this re-

view using only my extraction sheet?”

Data extraction can be challenging, so we have compiled some tips and strategies
to help you avoid common pitfalls:
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e To extract baseline characteristics, always check the first table or sec-
tion in results
e To extract summary of study (e.g. Study design, sample size, Inclu-
sion/Exclusion criteria, main findings), always check methods section
e To extract outcome(s), always check the results section
¢ If dichotomous data are reported as percentages, convert them to the
number of events per group by multiplying the percentage (as a decimal) by the
total number of participants in each group
® Example: If 40% of 50 participants had an event
0.4 x 50 = 20 events in 50 participants
e As discussed previously, continuous data should be extracted as Mean
+ SD. If the data are reported in other format (e.g., mean £ SE, mean with ClI,
Me [IQR], or individual-level data), they should be converted to Mean + SD.
Additionally, the Mean change + SD (i.e., the difference between the pre-treat-
ment and post-treatment means) should be extracted or calculated.

o Meanchange = Meanpost - Meangre
o Example: BPpefore tx = 180 mmHQ; BPpostix = 140 mmHg
Meanchange = 140 — 180
= -40 mmHg
o If the SDchange IS NOt reported, you need to calculate it

using the following formula:

SDchange = \/SDpre + SDppst —2 X Corr X SDppe X SDppgt

= SDyre = standard deviation at baseline (pre-tx)

= SDyost = Standard deviation post follow-up

=  Corr =correlation coefficient between baseline and final
measurements, can be calculated using the following for-

mula:
2
SDz%re"'SDzz)ost_SDchange

Corr =

2XSDpreXSDpost

e If the correlation is not provided, use the correlation reported in another
study. If no studies report it, assume the correlation is 0.5, as its impact is minimum.

o Fortunately, there is no need for you to perform any calculations, as we

have already prepared a sheet for your convenience. Conversion sheet
e I the outcome data are not reported in the results section:
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@ Identify the trial registration number (NCT#H#H#H###1#)
and search for the study on ClinicalTrials.gov (or another trial registry).
® If the data are still not available, check the supplemen-
tary materials.
e Always check the legends of labels and figures to define the units used
in the selected studies.
o If data are reported only in graphical form, extract them using
WebPlotDigitizer.

Three different sheets are needed for data extraction:
1. Summary sheet:

a. Study ID (the last name of the first author and the year
of publication)

b. Study design, location, and time

C. Total sample size

d. Eligibility criteria and population definition

e. Intervention group (Intervention, any add-on therapy,
regimen, route of administration, n of patients in the group)

f. Control group (materials given, n of patients in the
group)

g. Duration of follow up

h. Any additional medication given to the population

Results in brief (2-3 lines)
2. Baseline characteristics of included patients’ sheet:

a. Examples: Age, Gender, ethnicity, weight, height, BMI,
disease, Disease duration, comorbidities, etc.

b. Extracted as numbers only (Mean £ SD, %s5)

C. Using the included articles, design your sheet and decide

which characteristics need to be recorded.
3. Outcomes’ sheet:

a. Using the included articles, design your sheet and decide
which outcomes’ characteristics need to be recorded.

b. Extract all the outcomes reported in the included studies

C. Delete outcomes that appear only once
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STEP 8 - QUALITY AND RISK OF BIAS ASSESSMENT
Evaluating how much the design, conduct, or reporting of research study
may have introduced some systematic errors (biases) that could affect the valid-
ity or reliability of findings.
1.e. It helps you judge whether you can trust the study’s results.
It allows reviewers, researchers, and clinicians to interpret findings more
carefully. Table 3 shows the most common biases to be assessed

Table 3
Common types of biases and their prevention
Type of bias Prevention of bias
Selection bias Proper randomization.
Performance bias Blinding of participants and personnel.
Detection bias Blinding of outcome assessors/analysers.
Attrition bias Intention to treat analysis. *
Reporting bias Trial registration, no selective reporting.
Other bias e.g. conflicts of interests, inappropriate statisti-
cal methods.

* A strategy in clinical trials where all randomized participants are included in
the statistical analysis according to their assigned groups, preserving the benefits of
randomisation.

Tools:
o Randomized controlled trials:
> Crib sheet: ROB2 (2019)
> Excel sheet: ROB2 sheet (2019)
> ROB2 Manual
> Simplified ROB2 manual

o Observational studies: NewCastle-Ottawa Scale
o Diagnostic studies:

> QUADAS 2 (2011)
> QUADAS 3 (2025) Still in piloting stage
Using these tools, answer the corresponding questions to assess the quality of

each study.
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https://www.bristol.ac.uk/media-library/sites/quadas/migrated/documents/quadas2.pdf
https://www.latitudes-network.org/training/ges/

Instructions to use ROB2 sheet: (See figures 13-16)

e Download the sheet
e Right-click, click on “Properties”,
e Click on “ROB2 assessment tool”

and then select “Unblock”

Bl Autosave (@ orr) J'© % ROB2IRPG.beta v3 (1) — k.. - Savedtothis PC v P search o - g x
file  Home Insert Draw Pagelayout Formulas Data Review View Automate Help [ comments |
f‘l A [Calibr "o _‘ A A = Wb [General ‘| [E] Conditional Formatting ~ EHinsert  ~ I A? /C)

D[av — [ Format as Table v T Delete ~ [T~ z
Paste B I U~ v oo . A I I Gi Format as Table elete Sort& Find&  Add-ins  Analyze
- =TI1= - = 5 Cell Styles v 5] Format v &~ Fiter~ Select~ Data
Clipboard 15 Font ] Alignment [l Number o] Styles Cells Editing Add-ins v
131 v fx ~
A 8 c D E F G H 1 K L M N o ] o} R s T u v w X ¥ Z a

1

2

3

4 "

5 RoB 2 Assessment Form Summary Figures Generating a Print View Discrepancy Check

6

7

8

]

10

11

12 V9 update

13 Manual +Add a new button in Summary tab to synchronize results between Results and Summary tabs

i: (double-click the icon for the

15 embed PDF file) V8 update

17 *Added judgement-lsvel comment in the summary table

18 “Removed "Double click on this column.." label in the comments after enter

19 “Corrected spelling mistakes

= ROB2_Excel_Instruction v7.pof

21

2 .

23 or click the

2

ac IR v
< > Intro  Results Summary Figure (ITT) Figure (PP) Print (ITT) Print (PP) Check + 4 >

Ready 1% Accessibility: Investigate H Ml -+ 0%

Study NUMDET sessment for individual randomized, parallel group trials X
‘Assessment ID | 1 ji I ASSessor | Usarma Iw!}o}:[[”nam& of the following sources were obtained to help inform the risk-of-bias
7 (tick as many as apply)
|study D | Gami, 2025 _| Ref. or label | O Journal article(s) 1=

N Exnerimental ‘
Author, Yearify which outcome

Comparator O
O

Specify the numerical result

1

]
]
O

Domain 1 W[N)main 2 | Domain 3 | Domain 4 | Domain 5 | Overall bias |

occurance of non-protocol interventions
failures in implementing the intervention that could have affected the outcome
non-adherence to their assigned intervention by trial participants

oooag

[m]
wUse ITT or PPT d
on the chosen RCThce abstract(s) about the trial

Trial protocol

Statistical analysis plan (SAP)

Non-commercial trial registry record (e.q. ClinicalTrials.gov record)
ependin a”d trial registry record (e.0. GSK Clinical Study Reagister record)
e wpigiote” (e.0. unpublished thesis)

Regulatory document (e.q. Clinical Study Report, Drug Approval Package)
Research ethics application

Grant database summary (e.q. NIH RePORTER, Research Councils UK Gateway to R™
Personal communicatinn with trialist

Type your answer here (yes,

=

Randomisation process

— probably yes, probably no, no, no———

Signalling questions

Description info.)

‘ 1.1 Was the zllocation sequence random? ‘ |

Answer the questions
Basedlon th_e fllﬁ Ptg_ﬁlﬂei:t\\;;aetrli‘r;::7quence concealed until participants were enrolled and :v Type your comment (Why you think
vided previously PN ;
‘ 1.3 Did basellng differences between intervention groups suggest a problem with :]
the randomization process? — —
Dauble dlick on this column to create the support for j ns

o

& randomization nrocess?

Once finished, click here Type what you see in “Algorithm”

Guidance (Intemnet access) cLose

Once you finished the 5 domains, Click save

Fig. 13. Instructions of ROB2 tool
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Click on “Summary”

Go to “summary sheet” and use the horizontal scrollbar to move to the far
right of the sheet

Scroll down to the summary chart

Click on “Figures”

131 v i fx
A B C D E F G H | J K L M N o P
1
2 1
3
4
5 RoB 2 Assessment Form Summary Figures
6
7
8
9
10
11
12 V8 update
13 Ma nual *Add a new button in Summary tab to synchronize results between Results and Sum
i;' (double-click the icon for the
% embed PDF file) V8 update
17 *Added judgement-level comment in the summary table
18 *Removed "Double click on this column..." label in the comments after enter
19 *Corrected spelling mistakes
B ROR2_Excel Instruction v7.pof
21
2 .
23 or click the
A ausse @or) B ROBZIRPG betav®(ll—k. ™
Fie Home Insert Draw Pagelsyout Formulss Data Revew View Automate  Help
Cattri A A A Genersl B3 Conditions Formtting = | Ellimet ~ | 2 v Agp
b - Ly N - = = lus FE Format as Table - Boeee - | - o
o B 1 U-[H- &-A4A- = - 3-% WA B sy ] Farmat - &~ it Data
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=
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Fig. 14. Risk of bias summary chart
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V8 update
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(double-click the icon for the
embed PDF file) VE update
“Added judgement-level comment in the summary table
“Remaved "Double click on this column..." label in the comments after enter
“Corrected spelling mistakes
ROB2 Excel Instruction v7.pdf
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Fig. 15. Risk of bias summary table

In the “Check” sheet, you can paste the second assessor’s/reviewer’s results and
check for discrepancies. If conflicts are found, resolve accordingly.

B c D E F G H 1 M N

paste the second assessor's results here

DN DR W N R

Ready Calculate TR Accessibility: Investigate

Intro | Results | Summary | Figure (ITT) Figure (PP) Print (ITT) erint PP) 1 +
s T u v

e ] P SO N ST Y SN S W S W x vz a
RoB 2 Assessment Form Summary ‘ Figures ‘Generating a Print View 3 Discrepancy Check ‘
v ugaste
Manual +Agd 3 new bution in Summary b t synchronize resuls betwesn Resuits and Summany ks

{double-click the icon for the
embed PDF file)

8 upoate:

RO el Insvucson

or click the:
RN v
2 Results  Summary ~Figue(TT)  Figuwe(PP)  Prnt(TD)  Prnt(PP)  Check + s >
teady Cololate T Accessibity: Investigate B B8 o -——p—= o

Fig. 16. Checking for discrepancies

As with other previously mentioned steps in MA and SR, the ROB assessment should
be conducted independently by at least 2 reviewers.
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STEP 9 — META-ANALYSIS
Combining results from multiple studies to produce a pooled estimate of effect
size, thereby increasing statistical power and providing a more precise measure of the
intervention or exposure effect.
Steps:
e Define your effect measures: Dichotomous (RR, OR), Continuous
(MD, SMD)
e Follow the instructions illustrated in figures 17-23 to generate forest
plot (to visualize pooled effect).
We will use RevMan , as it is the software recommended by Cochrane.

RevMan

(J[ Cochrane A vyreviews @ Help @ Individual subscriber 2 usama Gamil

® Portfolio

-
I Complete

Portfolio

Tasks

Subscription details

Find reviews

New review

Usama Gamil

»

(@) Create new review () create review from file () Create review using copying key
Key fields

I a2 P

Title of review

It can be changed later.

Code Intervention review -~
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Fig. 23. Forest plot interpretation

Generating funnel plot to visualize publication bias (studies with negative or
non-significant results are less likely to be published), as shown in figures 24-25.
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Fig. 24. Funnel plot generation
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Fig. 25. Interpretaion of generated funnel plot

Characteristics of funnel plot:
1. lIdeal (no bias, symmetrical funnel):
e Points are spread evenly on both sides of the pooled effect line.
e Suggests results are not symmetrically missing.
2. Signs of publication bias (asymmetry in the funnel plot):
e Missing small negative studies.
e One sided scatter.
NB. Funnel plots are not reliable if fewer than 10 studies are included in MA.

Other way of assessing publication bias is by performing Egger’s test (using
Jamovi or R (figure 26)).

funnel plot

e P < 0.05: potential publication

bias g 1
° P > 0.05: no strong evidence of
. :@Symmetry (no publication bias)

standard error

a7 02 04 08 08 1 12

effect size

Fig. 26. Generated Egger’s test for publication bias using R
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Additional notes:
Table 4 summarizes when a meta-analysis should and should not be conducted.

Table 4
Situations favoring and discouraging meta-analysis
MA applicable MA not applicable
The studies are similar enough Combining oranges and apples
The outcome has been measured inasim- Outcomes are too different to be pooled
ilar way
Ideally > 2 studies (but meaningful syn- < 2 studies (better to do a narrative syn-
thesis requires > 5-10) thesis*)
Sufficient data: effect sizes, sample sizes, Insufficient data
Cls, SDs)
Acceptable  heterogeneity  (studies If all available studies are of very poor
shouldn’t be too different) quality (High ROB)

* A qualitative summary of the results

The following software programs can be used to conduct MA:
e RevMan
e R:
= Windows: R and RStudio
= Mac: R and RStudio
e JASP
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STEP 10 - WRITING AND REPORTING
1. Download PRISMA 2020 checklist
2. Write your review section-by-section:

o Divide it into 3 stages: Pre-writing, first draft, and revi-
sion

o Abstract, introduction (what we know? what we don’t
know? aim and objectives), methods, results, discussion, and conclusion.
3. Include:

o Summary sheet, Baseline characteristics sheet, Out-
comes sheet

o PRISMA flow diagram

o Forest plots

o Funnel plot

o Risk of bias summary

4. Save all datasets & code for reproducibility.
5. Plagiarism check

Structure:

1. Title

a. Clear and descriptive, avoid abbreviations.

b. Ex: The efficacy and safety of metformin in patients
with type 2 diabetes: A systematic review and meta-analysis
2. Abstract

a. Introduction

b. Aim

C. Methods

d. Results

e. Conclusion
3. Introduction

a. Background: Burden of disease, role of treatment, im-
portance of evaluating both efficacy and safety (What we know).

b. Problem statement: Conflicting evidence exists; no
comprehensive analysis (what we don’t know yet).

C. Aim and objectives (to discover what we don’t know).
4. Methods
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ature.

a. Protocol & registration: PROSPERO registration num-

ber.

b. Eligibility criteria: Define your PICO precisely, which
study designs will be included?

C. Search strategy: What you searched in different data-

bases? what databases were included? which search terms did you use?
any filters added?

d. Study selection: How you screened your included stud-
ies? which software did you use?

e. Data extraction: What data were extracted?

f. Risk of Bias assessment: Which tool did you use?

g. Data synthesis (meta-analysis): which effects did you

use? Random or fixed? how the heterogeneity was assessed? any sub-
group analysis?

5. Results

a. Study selection: presented by PRISMA flowchart.

b. Study characteristics: Summary table, baseline charac-
teristics table, and outcomes table

C. Risk of Bias: Summary table of quality assessment.

d. Synthesized results: presented by forest plots.
6. Discussion

a. Summary of main findings

b. Comparison with literature: Discuss consistencies and
differences.

C. Strengths and limitations: e.g. comprehensive search,
standardized data extraction, but heterogeneity across studies.

d. Clinical implications
7. Conclusion

8. References: Include all included studies and relevant background liter-

9. Supplementary materials (optional): Full search strategies, data extrac-

tion sheets, additional forest plots.
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