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Planning a systematic review

Most importantly – at the 
beginning of the process!

… don’t wing it!
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Needs and question types

Understand a stakeholders’ needs

What is your need ?

better 
understand a 
phenomenon

Understand effects/impacts? 

Understand how a phenomenon evolves 
over time and space?

Know 
measures of 
effectiveness

Compare solutions

Quantify the effectiveness of an 
intervention/action?

List all possible recommended 
measures without quantifying 

them?

Understand 
anthropogenic 

impacts

e.g. what is the impact of wind farms 
on bird populations?
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Needs and question types

Understand different question types

What is your need ?

better 
understand a 
phenomenon

Understand effects/impacts? 

Understand how a phenomenon evolves 
over time and space?

Know 
measures of 
effectiveness

Compare solutions

Quantify the effectiveness of an 
intervention/action?

List all possible recommended 
measures without quantifying 

them?

Understand 
anthropogenic 

impacts

e.g. what is the impact of wind farms 
on bird populations?

What X affects Y ?

Question types

What is the best adapted solution ?

What is the effectiveness of X on Y ?

How does X evolve under different 
scenarios Yᵢ ?

What is the pattern of change in X over 
time and space ?

What is the optimal solution?
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Formulating review questions

Invest time in planning

• Identify the question that matters most to key stakeholders and policymakers.

• Maximise cost-effectiveness by making the most efficient use of available time and resources.

• Minimise confusion by avoiding vague or inappropriate wording.

https://environmentalevidence.org/information-for-a
uthors/2-need-for-evidence-synthesis-type-and-revie
w-team/ 

https://environmentalevidence.org/information-for-authors/2-need-for-evidence-synthesis-type-and-review-team/
https://environmentalevidence.org/information-for-authors/2-need-for-evidence-synthesis-type-and-review-team/
https://environmentalevidence.org/information-for-authors/2-need-for-evidence-synthesis-type-and-review-team/
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Formulating review questions

A project pipeline analogy

• Invest time upfront to design a clear,  straight 
pipeline

• The goal is to keep the flow of the project 
smooth, efficient, and directed toward the 
outcomes that matter most.
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Formulating review questions

A project pipeline analogy

Avoid unnecessary bends, ups 
and downs, or bottlenecks
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Formulating review questions

Invest time in planning

• Identify and define the different components or concepts (e.g. use question frameworks i.e., 

PICO, PECO…

• Determine which articles best address the chosen concepts (e.g., undertake a pre-scoping)
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Formulating review questions

Invest time in planning

Formulating the question helps to:

• Clarify meaning and semantics and avoid misunderstandings
• Define the scope and boundaries of the study
• Define the comprehensiveness of the study
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Formulating review questions

For example, some subjects can be a « semantic nightmare »

Actions to protect, conserve, restore, sustainably use and manage natural or 
modified terrestrial, freshwater, coastal and marine ecosystems, which address 
social, economic and environmental challenges effectively and adaptively, while 
simultaneously providing human well-being, ecosystem services and resilience 
and biodiversity benefits, UNEA-5
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Formulating review questions

Identify different components and concepts
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Formulating review questions

PICO / PECO

Applying a PICO / PECO
 …for an intervention approach …for an exposition approach

Population (P) The study unit on which we measure 

the effect/impact of the 

intervention.

The study unit on which we measure 

the effect/impact of the exposure.

Intervention ou

Exposition (I/E)

The practiced Intervention itself 

having an effect on the population.

What the population is exposed to.

 

Comparator (C) What is the effect of the 

intervention being compared to 

(control vs. intervention)?

What are we comparing the effect of 

the exposure (control) to?

Outcomes (0) What indicator/metric is being 

measured in order to demonstrate 

an effect.

What indicator/metric is being 

measured in order to demonstrate an 

effect.

Context (C /T) In what context (geographical 

and/or temporal)?

In what context (geographical and/or 

temporal)?
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Formulating review questions

Example 1 : PICO

Claudet et al 2008, Ecology Letters. https://doi.org/10.1111/j.1461-0248.2008.01166.x 

Population Intervention Comparator 
(control)

Outcome (i.e. 
mesurable 
indictors

Commercial 
fish species

Established 
marine 
reserves 
(no-take zones)

No protection 
or before 
establishment 
of PA

Adundance, 
density

https://doi.org/10.1111/j.1461-0248.2008.01166.x
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Formulating review questions

Example 2: PICO

Population Intervention Comparator 
(control)

Outcome 
(i.e. 
mesurable 
indictors

Terrestrial 
biodoiversity

Cessation of 
management 
(passive 
management)

Managed / 
exploited 
forests

Adundance, 
richness
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Formulating review questions

The PICO and PECO are intrinsically linked to sampling designs

P for:
– Patients [age group, 
gender, etc.] 
– Population (species, 
taxa…)
– Problem
– Participants
– Perspective

C for:
– Comparison
– Control group
– Control site
– Comparator
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Formulating review questions

From broard to specific questions

Question Key elements Question type

What is the impact of roads 
on wildlife?

None are specified other 
than roads (vague), wildlife 
(vague) and impact (vague)

Open-framed (possible for 
Systematic Mapping but 
unsuitable for Systematic 
Review/meta-analysis)

What is the impact of 
motorways on populations 
of endemic bird species in 
Europe?

Motorways (=exposure), 
European endemic bird 
species (=population); but 
comparator and outcome 
not specified

Open-framed (suitable for 
Systematic Mapping but 
unsuitable for Systematic 
Review/meta-analysis)

What is the impact of 
habitats containing 
motorways on the breeding 
success of endemic 
European bird species, as 
compared to habitats 
without motorways?

Motorways (=exposure), no 
motorways (=comparator), 
European endemic bird 
species (=population), 
breeding success 
(=outcome)

Closed-framed (suitable for 
Systematic Mapping and 
possible for Systematic 
Review/meta-analysis)
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Importance of a Protocol

So, now what ? 

Let’s write a protocol and get the methods peer-reviewed
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Importance of a Protocol

� A review protocol provides a step-by-step guide for conducting Evidence reviews.

� Develop an a priori protocol before starting the literature review so that the process is 
clear and consistent.

� The protocol should contain specific guidelines to identify, screen relevant articles, 
extract data, and analyse the data.

� The protocol can help other review teams replicate the work or update a literature 
review when new research becomes available.

https://environmentalevidence.org/information-
for-authors/4-writing-and-registering-a-protocol/ 

What does the CEE say?

https://environmentalevidence.org/information-for-authors/4-writing-and-registering-a-protocol/
https://environmentalevidence.org/information-for-authors/4-writing-and-registering-a-protocol/
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Importance of a Protocol

Problems and solutions

Traditional approaches to reviewing literature may be susceptible to 
bias and result in incorrect decisions (Haddaway et al. 2020).

Despite the increasing popularity of systematic reviews in the environmental 
field, evidence synthesis methods continue to be poorly applied in practice 
(Haddaway et al. 2020).

Source: Haddaway et al. 2020. Nature Ecology & Evolution. https://doi.org/10.1038/s41559-020-01295-x

https://doi.org/10.1038/s41559-020-01295-x
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Importance of a Protocol

Problems and solutions

A protocol aims at objectifying the results/conclusions:

o Replicability, and
o Transparency, through archiving/reporting
o Consideration of biases (internal, external), 

✔ provides a framework to ensure reliability & credibility
✔ outlines a systematic approach

Maximizing reliability = published protocol + review (both peer-reviewed)

Scientific principles should be followed: 
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Importance of a Protocol

Problems and solutions

What elements can evolve during the process? 

- Key definitions

- Search strategies and inclusion 

- Appraisal criteria may alter over time or differ between reviewers 

Source: Haddaway et al. 2020. Nature ecology and evolution. https://doi.org/10.1038/s41559-020-01295-x 

Mission creep:
Occurs when the review deviates from the initial objectives

https://doi.org/10.1038/s41559-020-01295-x
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Importance of a Protocol

Problems and solutions

Initial objective 
(planned scope + protocol)

Population: bats

Intervention: Clearcutting

Comparator: Unmanaged

Outcome: richness

Deviated objectives 
(unplanned scope / no protocol)

Population: bats + birds

Intervention: clearcutting + retention cuts

Comparator: passive + active restoration

Outcome: richness + abundance

Searching

Screening

Data 
extraction

Synthesis

Did we use 
the right key 
words?

The data extracted, is it 
representative of the 
evidence base?

Did the screening 
criteria evolve?

Mission 
creep
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Importance of a Protocol

Problems and solutions

Source: Haddaway et al. 2020. Nature ecology and evolution. https://doi.org/10.1038/s41559-020-01295-x 

Mission creep:
Occurs when the review deviates from the initial objectives

What are the consequences? 

o  not representative of the evidence base because important studies 
may have been omitted

o Inaccurate and misleading
o Unrepeatable, not upgradable, not updateable

https://doi.org/10.1038/s41559-020-01295-x
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Importance of a Protocol

Lack of transparency/replicability: 
An ability to repeat a review’s methods exactly (‘replicability’)

If the reader can’t understand:

- how studies were identified, selected and synthesized 

- which ones were excluded, 

What are the consequences? 

o Risk of bias cannot be assessed, and unclear subjective decisions can’t be fully trusted.

Source: Haddaway et al. 2020. Nature ecology and evolution. https://doi.org/10.1038/s41559-020-01295-x 

https://doi.org/10.1038/s41559-020-01295-x
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It calls into question the reliability and credibility 

Source: Pullin et al. 2022. Environmental Evidence. 
https://doi.org/10.1186/s13750-022-00269-9

Problem areas appear to be: No formal 
review planning (protocols?)

https://doi.org/10.1186/s13750-022-00269-9
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It calls into question the reliability and credibility 

- 92 reviews evaluated using CEESAT, 
published across 68 different 
peer-reviewed journals and 3 grey 
literature sources

Overall, the mean score was 5.8 (0-30/39) but the median value 
was 2.5

Source: O’Leary et al. 2016. Environmental Science & Policy. https://doi.org/10.1016/j.envsci.2016.06.012

https://doi.org/10.1016/j.envsci.2016.06.012
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It calls into question the reliability and credibility 

Source: Schievano et al. 2026. npj Sustain. Agric. https://doi.org/10.1038/s44264-026-00148-7 

https://doi.org/10.1038/s44264-026-00148-7
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Further reading: planning a systematic review

• Campbell Systematic Reviews: Policies and Guidelines (Campbell Collaboration, 2014). 
https://onlinelibrary.wiley.com/pb-assets/assets/18911803/Campbell%20Policies%20and%20
Guidelines%20v4-1559660867160.pdf

• Higgins, J. P. et al. Cochrane Handbook for Systematic Reviews of Interventions (John Wiley & 
Sons, 2019). https://training.cochrane.org/handbook 

• Shea, B. J. et al. AMSTAR 2: a critical appraisal tool for systematic reviews that include 
randomised or non-randomised studies of healthcare interventions, or both. BMJ 358, j4008 
(2017). https://www.bmj.com/content/358/bmj.j4008 

• Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
https://www.prisma-statement.org/ 

• RepOrting standards for Systematic Evidence Syntheses (ROSES) 
https://www.roses-reporting.com/ 

https://environmentalevidence.org/information-for
-authors/3-planning-a-cee-evidence-synthesis/ 

https://onlinelibrary.wiley.com/pb-assets/assets/18911803/Campbell%20Policies%20and%20Guidelines%20v4-1559660867160.pdf
https://onlinelibrary.wiley.com/pb-assets/assets/18911803/Campbell%20Policies%20and%20Guidelines%20v4-1559660867160.pdf
https://training.cochrane.org/handbook
https://www.bmj.com/content/358/bmj.j4008
https://www.prisma-statement.org/
https://www.roses-reporting.com/
https://environmentalevidence.org/information-for-authors/3-planning-a-cee-evidence-synthesis/
https://environmentalevidence.org/information-for-authors/3-planning-a-cee-evidence-synthesis/
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What should be included in a protocol?

30

1. Title
Type of evidence synthesis

2. Background / rationale
Why the review is needed

3. Outline objectives, Primary & secondary review question(s)
Use question frameworks e.g., PICO: population, intervention, outcomes

4. Methods
Study identification & synthesis process

a. Search strategy (search terms) b. Bibliographic sources information
c. Article screening process (Eligibility 
criteria) d. Data coding process (data variables, 

study characteristics)
e. Study mapping methods

f. Risk of bias assessment
h. Data synthesis methods (analysis)
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Where can a protocol be published?

31
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Where can a protocol be published?

TI = ((review OR systematic OR meta-analysis) 
AND (protocol))

Publication year

N
u

m
b

er
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Where can a protocol be published?

https://www.proceedevidence.info/ 

https://www.proceedevidence.info/
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Where can a protocol be published?

Systematic review

Systematic map



1

2

3

4

MESSAGES CLÉS
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Identify the question that matters most

Identify and define the different components or 
concepts

Be aware of the problems of not publishing a protocol

Choose an appropriate repository aligning with your 
time and ressources


