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Multiple pieces of evidence can be brought together in a variety of ways including 
systematic maps, subject-wide evidence synthesis, systematic reviews, rapid evidence 
assessment, meta-analysis and collated open access effect sizes. Each has different uses. 
This chapter describes each along with suggestions for how to interpret the results and 
assess the evidence. 
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3.1 Collating the Evidence

The previous chapter considered how to assess single pieces of evidence. However, there are 
often multiple pieces of evidence and these should all be assessed. Much of the progress in 
evidence-based practice has revolved around means of collating and interpreting all the 
evidence relating to an issue. A range of approaches has been developed to collate evidence for 
evidence users to use to inform policy, decisions and practice. We summarise those approaches 
and provide an assessment of how the various outputs can be used and interpreted. 

3.2 Systematic Maps

3.2.1 What is a systematic map? 
Systematic maps, sometimes known as evidence maps, or evidence gap maps, are reproducible, 
transparent, analytical methods to collate and organise an evidence base using a decision-
relevant framework. Unlike systematic reviews, systematic maps do not aim to answer questions 
of effectiveness or direction of impact, rather they are particularly useful to understand the 
extent and nature of the evidence base on a broad topic area (James et al., 2016). Systematic 
maps can help describe the distribution of existing evidence, highlighting areas of significant 
research effort and where key gaps exist. This can provide information to guide research, 
prioritise evaluation, and illustrate where there may be inadequate information to inform 
decision making (McKinnon et al., 2015). In recent years, systematic maps (and other types 
of evidence maps) have grown in popularity across different disciplines. In conservation and 
development, maps are often published in the journal Environmental Evidence and are conducted 
and published by organisations such as the International Initiative for Impact Evaluations (3ie). 

3.2.2 How are systematic maps created? 
Given the wide range of potential decisions and users that a systematic map may inform, the 
scope and framework of a systematic map are usually co-developed with a representative group 
of stakeholders. This is particularly critical for conservation as the challenges facing natural 
ecosystems require thinking across disciplines — for example linking climate change, nature 
conservation, and sustainable development. The evidence base for multi-disciplinary topics is 
likely to be heterogeneous, particularly in the types of terminology that different sectors use 
to describe interventions and outcomes. Previous work has shown that semantic variability is 
quite high even within a single discipline of conservation (Westgate and Lindenmayer, 2017), 
thus developing an agreed-upon framework of interventions/exposures and outcomes is critical 
to ensure that the finished product is interpretable and salient to the range of potential end 
users. For example, frameworks of interventions/exposures and outcomes are often grounded 
in some type of causal theory that describes how one expects these elements are linked (Cheng 
et al., 2020). This type of causal grounding is important to help the synthesis team interpret 
findings based on how plausible a causal relationship might be and thus whether an evidence 
gap is truly a gap or not.
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Systematic maps share many characteristics, and therefore methodological processes, with 
systematic reviews. As the value of these approaches lies in their transparent and reproducible 
methods, which explicitly aim to account for potential biases, an a priori protocol should be 
developed that details systematic steps for designing and implementing a search strategy: 
screening, coding, and analysing included articles. This protocol ideally should be critiqued by 
those with methodological and topic expertise. While the methods for assembling an evidence 
base for a systematic map are similar to those for a systematic review, there are a few key 
differences. Systematic maps do not always include a critical appraisal of included studies 
and, instead of a formal synthesis of findings from included studies, the outputs may include 
summary tables, heatmaps and searchable databases or spreadsheets of the included evidence. 
Figure 3.1 shows the typical stages of a systematic map.

Figure 3.1 Typical stages of a systematic mapping process. (Source: James et al., 2016, CC-BY-4.0)



3. Assessing Collated and Synthesised Evidence﻿� 79

Searching for studies to be included in systematic maps may involve covering a broader range 
of sources and evidence types than a typical systematic review. For example, a systematic map 
may seek to characterise the range of existing knowledge on both interventions and outcomes 
in the framework, along with important contextual factors or conditions. Thus, this type of 
map may cover a range of various study types, not only studies focused on impacts, in order to 
capture all concepts within their framework. Some maps may also seek to characterise novel 
or emerging topic areas — so they may include evidence types such as datasets, citizen surveys, 
and practitioner knowledge, in addition to more traditional research studies. 

3.2.3 How can systematic maps be used? 
Systematic maps tend to have multiple dimensions given the wide range of potential queries that 
end users may have. Studies are typically categorised across the framework and represented as 
a ‘heat map’ that illustrates the distribution of studies. These maps are often disaggregated by 
a number of factors that can help better navigate where evidence exists and where it does not, 
for example by geography, publication date, demographic variables, and/or ecosystems. These 
factors can be used to ‘slice’ the data in the systematic map to look only at a subset of studies, 
such as those from a specific country or ecosystem. They can also be used to enable the reader 
of the map to drill down into a cell to find out more about the evidence contained within. 

Given the potentially endless combination of factors that users may be interested to slice a 
map by, many have advocated interactive tools that can improve the accessibility and usability 
of maps for end users. For example, dedicated interactive websites have emerged featuring data 
from different systematic maps (e.g. Evidence for Nature and People Data Portal; Evidensia; 
3ie). In addition, there is a range of different tools that aimed to help evidence synthesis 
teams produce interactive diagrams such as EPPI-Mapper (https://eppi.ioe.ac.uk/cms/Default.
aspx?tabid=3790) and EviAtlas (Haddaway et al., 2019, https://estech.shinyapps.io/eviatlas/). As 
with question formulation and framework development, scoping and building an interactive 
platform should be undertaken in collaboration with a representative group of end users 
through user-centred design to ensure widespread usability. 

Throughout this section, we have emphasised that systematic maps, given their broad nature, 
are useful for different purposes for different users. Thus, interpreting a systematic map can 
often be challenging for end users. Interpreting the distribution of the evidence base captured 
in a systematic map should be informed by individual decision needs and calibrated based 
on a set of key criteria. First, users should determine what volume of evidence is sufficient to 
inform their decision. For example, if a systematic map reveals that only a few studies exist for 
a specific linkage in the framework, an end user should consider how risky it might be to base a 
decision upon that. Second, users should determine how robust evidence needs to be to inform 
their decision. For example, if a systematic map reveals a high volume of studies but relatively 
few appear to meet the level of rigour required for a decision, more robust research may be 
needed. Third, users should consider how plausible that linkage is. Does it represent a causal 
relationship that is supported by theory? Ultimately, synthesis teams should collaborate with 

https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3790
https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3790
https://estech.shinyapps.io/eviatlas/
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stakeholders to interpret maps and make clear what types of decisions the interpretations are 
relevant for and provide guidance for other users to calibrate their interpretations accordingly.

The Collaboration for Environmental Evidence Synthesis Appraisal Tool (CEESAT, https://
environmentalevidence.org/ceeder/about-ceesat/) enables users to appraise the rigour, 
transparency and limitations of methods of existing reviews and includes a checklist designed 
specifically for evidence overviews such as systematic maps. The checklist (3.1) enables users 
to categorise each stage of the process reported in a systematic map or other evidence overview 
as either gold, green, amber or red to help inform users of the level of confidence that they may 
have in the reported findings.

3.1 Checklists for evidence reviews and systematic maps
From The Collaboration for Environmental Evidence Synthesis Appraisal Tool (CEESAT).

Type of evidence collation Systematic reviews/evidence 
reviews 

Systematic maps/evidence 
overviews

Version, date Version 2.1, 29th July 2021 Version 2.1, 29th July 2021

The review question ☐	 Are the elements 
of the review 
question clear?

☐	 Are the elements 
of the review 
question clear?

The method/protocol ☐	 Is there an a-priori 
method/protocol 
document?

☐	 Is there an a-priori 
method/protocol 
document?

Searching for studies ☐	 Is the approach 
to searching 
clearly defined, 
systematic and 
transparent?

☐	 Is the approach 
to searching 
clearly defined, 
systematic and 
transparent?

☐	 Is the search 
comprehensive?

☐	 Is the search 
conducted in line 
with the defined 
search scope?

https://environmentalevidence.org/ceeder/about-ceesat/
https://environmentalevidence.org/ceeder/about-ceesat/
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Type of evidence collation Systematic reviews/evidence 
reviews 

Systematic maps/evidence 
overviews

Including studies ☐	 Are eligibility 
criteria clearly 
defined?

☐	 Are eligibility 
criteria clearly 
defined?

☐	 Are eligibility 
criteria 
consistently 
applied to all 
potentially 
relevant articles 
and studies 
found during the 
search?

☐	 Are eligibility 
criteria 
consistently 
applied to all 
potentially 
relevant articles 
and studies 
found during the 
search?

☐	 Are eligibility 
decisions 
transparently 
reported?

☐	 Are eligibility 
decisions 
transparently 
reported?

Critical appraisal (not 
assessed for overviews) 

☐	 Does the review 
critically appraise 
each study?

☐	 During critical 
appraisal was 
an effort made 
to minimise 
subjectivity?

Data extraction/data coding ☐	 Is the method 
of data 
extraction fully 
documented? 

☐	 Is the method of 
data coding fully 
documented? 

☐	 Are the extracted 
data reported for 
each study?

☐	 Are the coded 
data reported for 
each study?

☐	 Were extracted 
data cross 
checked by 
more than one 
reviewer?

☐	 Were coded data 
cross checked by 
more than one 
reviewer?
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Type of evidence collation Systematic reviews/evidence 
reviews 

Systematic maps/evidence 
overviews

Data synthesis (not assessed 
for overviews) 

☐	 Is the choice 
of synthesis 
approach 
appropriate?

☐	 Is a statistical 
estimate of pooled 
effect (or similar) 
provided together 
with a measure 
of variance and 
heterogeneity 
among studies?

☐	 Is variability in 
the study findings 
investigated and 
discussed?

Review limitations ☐	 Have the authors 
considered the 
limitations of the 
synthesis?

☐	 Have the authors 
considered the 
limitations of the 
synthesis?

(Source: https://environmentalevidence.org/ceeder/about-ceesat)

These checklists can be downloaded from https://doi.org/10.11647/OBP.0321#resources. 
They can be modified and tailored for specific uses.

A database of systematic maps that have had CEESAT criteria independently applied can be 
viewed on the CEEDER website (https://environmentalevidence.org/ceeder-search). Eligible 
evidence reviews are rated by a pool of CEEDER Review College members who rate their 
reliability using CEESAT criteria. Several Review College members apply CEESAT for each 
evidence overview and disagreements in ratings are resolved by an editorial team. 

3.3 Subject-Wide Evidence Syntheses

Subject-wide evidence synthesis was created as a methodology to collate evidence and make it 
easily accessible to decision makers (Sutherland et al., 2019). It enables the rapid synthesis of 

https://environmentalevidence.org/ceeder/about-ceesat
https://doi.org/10.11647/OBP.0321#resources
https://environmentalevidence.org/ceeder-search
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evidence across entire subject areas (comprising tens or hundreds of related review questions), 
whilst being transparent, objective and minimising bias. End users (practitioners, policy-
makers and researchers) are involved in the process to ensure applicability and to encourage 
uptake.

Using the process of subject-wide evidence synthesis, Conservation Evidence (www.
conservationevidence.com) provides a freely accessible, plain-English database, which 
contains evidence for the effects of conservation interventions (i.e. actions that have been or 
could be used to conserve biodiversity). 

One of the first stages of subject-wide evidence synthesis is solution scanning (Section 
7.6.1) to produce a comprehensive list of all actions that have been tried or suggested for the 
subject of the synthesis and that could realistically be implemented. In Conservation Evidence 
this list is developed in collaboration with an advisory board and is structured using IUCN 
Threat Categories and Action Categories (https://www.iucnredlist.org/resources/classification-
schemes); systematic searches of the literature (e.g. so far 650 academic journals and 25 
report series from organisational websites have been searched by Conservation Evidence) are 
undertaken and relevant studies that test the effectiveness of an action are summarised in a 
short standardised paragraph in plain English. 

The broad diversity of output measures, such as species abundance, species diversity, 
behaviour, breeding performance, etc., however, represents a serious challenge hence formal 
analysis, such as meta-analysis, can often be impossible. To overcome this issue, Conservation 
Evidence uses a panel of experts who assess each action in terms of effectiveness, certainty 
(strength of the evidence), and harms to the subject under consideration (Sutherland et al., 
2021). A modified Delphi Technique (see Section 5.5.1.) is used with at least two rounds of 
anonymous scoring. Figure 3.2 shows how the resulting median scores are converted into 
categories of effectiveness. 

The main outputs of subject-wide evidence synthesis undertaken by Conservation 
Evidence are:

•	 Database of studies testing actions: By August 2022, over 8,400 studies had been 
summarised. Study summaries, although brief, aim to include sufficient detail of the 
study context and methods to allow users to begin assessing reliability and relevance 
to their own system (e.g. species, location, implementation method). 

•	 Database of actions with summaries of studies testing them: By August 2022, over 
3,650 actions for the conservation of habitats, species groups, and other conservation 
issues had been assessed. For each action, background information is provided 
where necessary to place in context or to refer to additional information other than 
tests of effectiveness. Key messages provide a brief overview or index to the studies 
summarised; a location map of studies is also provided. The overall ‘category of 
effectiveness’ for each action is generated through an assessment of the summarised 
evidence by an expert panel (academics, practitioners and policy-makers; Figure 
3.2; Sutherland et al., 2021). 

http://www.conservationevidence.com
http://www.conservationevidence.com
https://www.iucnredlist.org/resources/classification-schemes
https://www.iucnredlist.org/resources/classification-schemes
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Figure 3.2 Categories of effectiveness based on a combination of effectiveness (the extent of 
the benefit and harm) and certainty (the strength of the evidence). The top graph refers to 
interventions with harms scored <20% and the bottom graph to interventions with harms ≥20%. 

(Source: Sutherland et al. 2021, CC-BY-4.0)

•	 Database of titles of non-English language studies testing actions: By August 2022, 
studies had been collated by scanning 419,679 paper titles from 330 journals in 16 
different languages.

•	 Synopses: All of the actions relevant to a specific subject are grouped into a subject 
‘synopsis’. By August 2022, evidence for 24 different taxa or habitats had been collated 
including mammal, bird, forest, and peatland conservation. 

•	 What Works in Conservation: An annual update of the information on the effectiveness 
of actions is produced as a book, What Works in Conservation. All the information 
within each update is also presented on the website. 

The Conservation Evidence databases can be used for a range of issues, for example:

•	 Determining whether a specific action is effective: e.g. are bat bridges effective? The 
database can be used to provide an indication of the comparative effectiveness of 
different actions that could be taken (and where evidence is lacking). However, it is 
important to look at the evidence for each of the most relevant actions in more detail 
to determine how relevant it is to the user’s system before making decisions (e.g. 
species studied, location, implementation methods tested, etc.). 

•	 Identifying actions to mitigate against a specific threat: e.g. how could road deaths 
for large mammals be reduced? Refining a search on the Actions page (https://

https://www.conservationevidence.com/data/index
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www.conservationevidence.com/data/index) by ‘Category: Terrestrial Mammal 
Conservation’, and ‘Threat: Transportation & service corridors’ gives 39 actions with 
associated evidence. Relevant actions can also be found by using keywords — search 
terms should be kept simple and variants tried. 

•	 Identifying possible actions for a specific habitat or taxa: e.g. peat bogs. There are 125 
actions for managing peat bogs, with summaries of studies testing them. 

•	 Determining what actions have been tested for a specific species.

•	 As a source of literature in 17 languages for a literature review or systematic review.

•	 Identifying studies that relate to a specific habitat, taxa or country: e.g. refining a search 
by ‘Habitat: Deserts’ indicates that there are currently 106 studies in deserts, similarly 
there are 13 studies on horseshoe bats and 14 in Zimbabwe. This might be useful if 
starting work on a given habitat, taxa or region. 

3.4 Systematic Reviews

Systematic review entails using repeatable analytical methods to extract secondary data and 
analyse it (Pullin et al., 2020) and can also be carried out for qualitative studies (Flemming et al., 
2019). In conservation, these are listed in the CCE library (https://environmentalevidence.org). 

A systematic review typically involves the following eight stages (Collaboration for 
Environmental Evidence, 2018):

1.	 Planning a synthesis

2.	 Developing a protocol

3.	 Conducting a search

4.	 Eligibility screening

5.	 Data coding and data extraction

6.	 Critical appraisal of study validity

7.	 Data synthesis

8.	 Interpreting findings and reporting conduct

ROSES (RepOrting standards for Systematic Evidence Syntheses) provides forms that can be 
used during the preparation of systematic review and map protocols and final reports. The 
checklists can be downloaded from https://www.roses-reporting.com. 

Although systematic reviews are designed to be more robust than traditional reviews, the 
methods used and the question addressed within a review may impact the confidence that 
can be placed in the findings of any review. The clarity of the question, the methods used for 
collating evidence, decisions around critical appraisal and synthesis of included studies, and 
transparency of reporting can all influence the interpretation of review findings. 

https://www.conservationevidence.com/data/index
https://environmentalevidence.org
https://www.roses-reporting.com/
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The CEESAT checklist (3.1) has been developed to assess the rigour of each stage of any 
review (systematic and otherwise) in the field of environmental management. The tool can 
be used by users of reviews to assess the methods used, the transparency of reporting of a 
review, and the likely limitations that there may be. Criteria for assessing each element of a 
review are given in Woodcock et al. (2014); also see Section 3.2. A database of evidence reviews 
that have already had CEESAT criteria independently applied by a group of experts is available 
for reviews from 2018 onwards on the CEEDER website (https://environmentalevidence.org/
ceeder-search) and can be easily searched by subtopic area.

Other questions should be asked when applying the results of a review. For example, 
ask when was the literature searched and does the gap in the literature matter, is there a 
geographical constraint to the review and how does that match the area of interest, how does 
the subject match the question being asked? 

3.5 Rapid Evidence Assessments

Rapid evidence assessments (also sometimes described using similar terms such as rapid 
reviews, and rapid systematic reviews) are quick reviews of the evidence when resources are 
limited or the topic is urgent. Rapid evidence assessments may take a variety of forms, but 
typically follow the same processes as systematic reviews or systematic maps, with stages 
omitted or abbreviated (often the level of searching, and/or some of the quality checking stages). 
The abbreviated stages can vary between rapid reviews, since formal guidance for creation 
and quality appraisal of rapid evidence assessments is less established than for other evidence 
synthesis methods. Hamel et al. (2021) took definitions from 216 rapid reviews and 90 rapid 
review methods articles and found that no consensus existed in defining rapid reviews. There 
were also variations in the way in which each review was streamlined. Collins et al. (2015) 
outline guidance for creators of rapid reviews in the field of land and water management, but 
they separate this into processes that are aligned to systematic reviews (which they call rapid 
evidence assessments) and those that are more similar to systematic maps (which they call 
quick scoping reviews). The variability in rapid evidence assessment methods may make it 
difficult for users to assess the reliability and applicability of rapid reviews for their needs, 
but transparent reporting that outlines all stages of the methodology may help users evaluate 
individual rapid evidence assessments. The CEESAT checklist (3.1) may aid users in appraising 
rapid evidence assessments. The PROCEED open-access registry of titles and protocols for 
prospective evidence syntheses in the environmental sector https://www.proceedevidence.info/ 
allows for registration of rapid review protocols. The required structure for prospective authors 
to follow is based on standard systematic review structures supported by the Collaboration for 
Environmental Evidence, and although no guidance is provided for streamlining processes, the 
use of standardised formats such as this may help authors with reporting. 

https://environmentalevidence.org/ceeder-search
https://environmentalevidence.org/ceeder-search
https://www.proceedevidence.info/
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3.6 Meta-Analyses

Meta-analysis is a set of statistical methods for combining the magnitude of outcomes (effect 
sizes) across different studies addressing the same research question. The methods of meta-
analysis were originally developed in medicine and social sciences (Glass et al., 1981) and then 
introduced in ecology in the early 1990s (Arnqvist and Wooster, 1995). Fernandez-Duque and 
Valeggia (1994) brought meta-analysis to the attention of conservation biologists and outlined 
several advantages of meta-analysis over narrative reviews. In particular, meta-analysis allows 
better control of type II errors (e.g. assuming that a particular human action has no effect when 
it in fact does), which can have more serious consequences for conservation than making a type 
I error (e.g. assuming that an action has an effect when it really does not). As a small sample 
size is a common limitation in conservation studies, many individual primary studies have low 
statistical power and might fail to demonstrate the effect even when it exists. Fernandez-Duque 
and Valeggia (1994) have demonstrated that meta-analysis enables demonstration of the overall 
effect even when this effect was not apparent from the individual studies included in the meta-
analysis, thus increasing the power of primary studies. 

Nowadays, meta-analyses are often conducted as part of systematic reviews in conservation 
biology (as in step 7 — data synthesis, see Section 3.4). One of the main applications of meta-
analysis in conservation biology is to assess the effectiveness of management interventions. This 
is achieved by combining weighted effect sizes, with more weight given to some studies than 
others, from individual primary studies to calculate the overall effect and its confidence interval 
(CI). The sign (positive/negative effect), the magnitude, and the significance of the overall effect 
can then be assessed. The results of meta-analyses often challenge the conventional wisdom 
about management effectiveness (Stewart, 2010; Côté et al., 2013). Meta-analysis also allows an 
assessment of the degree of heterogeneity in effect sizes, revealing the factors causing variation 
in effect among studies. Such distinction is important for establishing the conditions under 
which the management interventions are effective. 

As an example, to assess whether tree retention at harvest helps to mitigate negative 
impacts on biodiversity, Fedrowitz et al. (2014) conducted a meta-analysis of 78 primary studies 
comparing species richness and abundance between retention cuts and either clearcuts or 
unharvested forests. They found that overall species richness was higher in retention cuts than 
in clearcuts and unharvested forests. However, effects varied between different species groups 
(Figure 3.3). Retention cuts supported higher species richness and abundance of forest species 
compared to clearcuts, but lower species richness and abundance of open-habitat species. In 
contrast, species richness and abundance of forest specialists were lower in retention cuts 
than in unharvested forest while species richness and abundance of open-habitat species were 
higher than in unharvested forests. Species richness and abundance of generalists did not 
differ between retention cuts and clearcuts. The results support the use of retention forestry 
since it moderates negative harvesting impacts on biodiversity. However, retention forestry 
cannot substitute conservation actions targeting certain highly specialised species associated 
with forest-interior or open-habitat conditions.
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Figure 3.3 Effects of retention cuts (mean effect size 95% CI) on species richness and abundance of 
forest, generalist and open-habitat species when using (a) clearcut, or (b) unharvested forest as the 
control. Number of observations are stated in brackets. Effect size measure is a standardised mean 
difference (Hedges’ d) between species richness and abundance in retention cuts and clearcut 
(a) or unharvested forest (b). Positive effects indicate higher species richness and abundance on 
retention cuts whereas negative effects indicate lower species richness and abundance on retention 
cuts. Effects are not significantly different from 0 when 95% CIs include 0. For significant effects, 
P-values are shown as *p < 0.05, **p < 0.01, ***p < 0.001. (Source: Fedrowitz et al., 2014, CC-BY-NC-3.0 

https://creativecommons.org/licenses/by-nc/3.0/)

While the popularity of meta-analyses in ecology and conservation biology has grown 
considerably over the last two decades, repeated concerns have been raised about the quality 
of the published meta-analyses in these fields (Gates, 2002; Vetter et al., 2013; Koricheva and 
Gurevitch, 2014; O’Dea et al., 2021). Of particular relevance to policy and decision making 
in conservation, it has been argued that rapid temporal changes in magnitude, statistical 
significance and even the sign of the effect sizes reported in many ecological meta-analyses 
represent a real threat to policy making in conservation and environmental management 
(Koricheva and Kulinskaya, 2019). To improve the quality of meta-analyses in ecology and 
evolutionary biology, Koricheva and Gurevitch (2014) developed a checklist of quality criteria 
for meta-analysis (Checklist 3.1). A more extensive checklist covering both systematic review 
and meta-analysis criteria has been recently developed by O’Dea et al. (2021) as an extension of 
the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) to ecology 
and evolutionary biology (PRISMA-EcoEvo). 

https://creativecommons.org/licenses/by-nc/3.0/
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3.2 Checklist of quality criteria for meta-analyses 

☐	 Has formal meta-analysis been conducted (i.e. combination of effect sizes using 
standard meta-analysis methodology) or is it simply a vote count (comparison of 
% of statistically significant and nonsignificant findings)? 

☐	 Have standard metrics of effect size been used (e.g. standardised mean 
difference, correlation coefficient, response ratio, etc.) or, if non-standard 
metrics have been employed, is the distribution of these parameters known and 
have the authors explained how they calculated variances for such metrics?

☐	 If more than one estimate of effect size per study was included in the analysis, 
has the potential non-independence of these estimates been taken into 
account?

☐	 Have effect sizes been weighted by study precision or has the rationale for using 
an unweighted approach been provided?

☐	 Has the statistical model for meta-analysis and the software used been 
described?

☐	 Has heterogeneity of effect sizes between studies been quantified?

☐	 Have the causes of existent heterogeneity in effect sizes been explored by 
meta-regression?

☐	 If the effects of multiple moderators have been tested, have potential non-
independence of and interactions between moderators been taken into 
account?

☐	 If meta-analysis combines studies conducted on different species, has the 
phylogenetic relatedness of species been taken into account?

☐	 Have tests of publication bias been conducted?

☐	 If any meta-analysis combined studies published over a considerable time span 
then have possible temporal changes in effect size been tested?

☐	 Has sensitivity analysis been performed to test the robustness of the results?

☐	 Has the dataset used for meta-analysis, including effect sizes and variances/
sample sizes from individual primary studies and moderator variables, been 
provided in an electronic appendix?

(Source: Koricheva and Gurevitch, 2014)

This checklist can be downloaded from https://doi.org/10.11647/OBP.0321#resources. It 
can be modified and tailored for specific uses.

https://doi.org/10.11647/OBP.0321#resources
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3.7 Open Access Effect Sizes

Metadataset (https://www.metadataset.com/), a database of effect sizes for actions, has been 
created, which, so far, contains over 15,000 effect sizes on invasive species control, cassava 
farming and aspects of Mediterranean agriculture, along with a suite of analytical tools 
(Shackleford et al., 2021). Metadataset enables interactive evidence synthesis, browsing 
publications by intervention, outcome, or country (using interactive evidence maps). It also 
allows filtering and weighing the evidence for specific options and then recalculating the results 
using only the relevant studies, a method known as ‘dynamic meta-analysis’ (Shackleford et al., 
2021).

The database was created following a systematic review (Martin et al., 2020; see Section 3.4), 
systematic map (Shackleford et al., 2018; see Section 3.2) and subject-wide evidence synthesis 
(Shackleford et al., 2017; see Section 3.3) methodologies. Metadata was extracted from all 
studies that met each selection criteria. This included the mean values of treatments (e.g. plots 
with management interventions) and controls (e.g. plots without management interventions 
or which used alternative management interventions) and, if available, measures of variability 
around the mean (standard deviation, variance, standard error of the mean, or confidence 
intervals), number of replicates, and the P value of the comparison between treatments and 
controls. 

Metadataset enables both narrative synthesis, in which the studies that met the inclusion 
criteria are described, and quantitative synthesis of the relevant results. The mean effects of 
each intervention on each outcome were calculated using standard meta-analytic methods 
(Borenstein et al., 2011; Martin et al., 2020). With the dynamic meta-analysis, users can filter 
the data to define a subset relevant to their situation and then the results for that subset are 
calculated using subgroup analysis and/or meta-regression (Shackleford et al., 2021; see Section 
3.6 for further details). Figure 3.4 illustrates how Metadataset operates. 

Individuals or organisations want to know whether an action will be effective for a specific 
option, for example for a particular species, but evidence summaries often provide general 
conclusions, for example for a group of species (Martin et al., 2022). Dynamic synthesis 
(Shackleford et al., 2021) was designed to help overcome this problem by enabling a process of 
creating an analysis tailored to the specific option, for example just considering studies within 
the user’s region. 

Dynamic meta-analysis enables analysis only using the subset selected by the user (subgroup 
analysis) or by analysing all of the data but calculating different results for different subsets 
while accounting for the effects of other variables (meta-regression). Dynamic meta-analysis 
also includes ‘recalibration’, a method of weighting studies based on their relevance, allowing 
users to consider a wider range of evidence, not just data that is completely relevant (as none 
may exist; Shackleford et al., 2021). Some ‘critical appraisal’ (i.e. deciding which studies should 
be included in the meta-analysis, based on study quality) and ‘sensitivity analysis’ (i.e. permuting 
the assumptions of a meta-analysis, to test the robustness of the results) is also possible. For 
example, where evidence was limited, a user could decide to include further relevant, but lower 
quality, studies.

https://www.metadataset.com/


Figure 3.4 The process of adjusting analyses using Metadataset. From top shows the effect of 
all actions on all outcomes for all 17 invasive species and the six with the most data; Japanese 
knotweed is selected. Then shows the effect of all six most data rich outcome categories on 
Japanese knotweed; plant abundance is selected. Then shows the effect of all six actions on 
Japanese knotweed outcomes; physical control is selected. Finally shows the overall effect and 
the effect in five countries of physical control on Japanese knotweed. Number of effect sizes (n). 

(Source: authors)
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Overviews of reviews (or reviews of reviews) use systematic methodologies to search for and 
identify systematic reviews within a topic area. The principles are similar to those used in 
traditional systematic reviews and maps, but instead of primary research, reviewers search for 
and identify existing systematic reviews, extracting, sometimes re-analysing, and reporting on 
their combined data. 

In disciplines where multiple systematic reviews may be available within a topic area, 
overviews of reviews are recognised as useful methods of synthesis. For example, in the 
Cochrane handbook they are recommended for addressing research questions that are broader 
in scope than those examined in individual systematic reviews, for saving time and resources 
in areas where systematic reviews have already been conducted, and where it is important to 
understand any diversity present in the existing systematic review literature (Pollock et al., 
2002). Overviews of reviews can also be used as part of multi-stage approaches to a question. 
For example, in the field of international development, Rebelo de Silva et al. (2017) carried out 
an overview of reviews to investigate the systematic review evidence base for the effects of 
interventions for smallholder farmers in Africa on various food security outcomes. This was 
used to inform a systematic map to assess the gaps and overlaps in a more focused sub-topic 
area, which was then used to inform a systematic review investigating the effects of specific 
interventions.

In the field of conservation, as the number of systematic reviews increases, overviews of 
reviews may become a useful tool for the future.
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