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Overview

• What do we mean by ‘systematic review’?

• What are systematic reviews?

• What are they useful for?

• What can we learn from systematic reviews?



What do we mean by ‘Systematic Review’?

• Typology: 
• Primary research (‘simple’ evaluations)

• Systematic reviews (evaluations by aggregation & collating)



What do we mean by ‘Systematic Review’?

• Systematic reviews are about:

- effectiveness

- efficacy

- impact



What’s wrong with traditional reviews?

• Selection bias

• Lack of comprehensiveness

• Publication bias

• No transparency

• Vote-counting/quality bias

• Discussion bias

Evidence Base

 Haddaway, N. R., Woodcock, P., Macura, B., and Collins, A. (2015) 
Making literature reviews more reliable through application of lessons 
from systematic reviews. Conservation Biology, DOI: 
10.1111/cobi.12541.



What’s right with systematic reviews?

• Exhaustive searching

• Comprehensiveness

• Grey literature

• Transparent methods

• Weight studies

• Synthesis of all relevant studies

Evidence Base
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Example from environmental management

13,463 search 
results

5,853 
relevant titles 
and abstracts

935 relevant 
articles

93 studies 
after critical 

appraisal
203 wetlands

• An intervention that works!
• Wetlands are generally highly efficient for 

removing nutrients (TF & TN) from run-of
• Efficient if inlet concentration of the 

nutrients high & the hydraulic loading rate 
low



Systematic review coordinating bodies

• Collaboration for Environmental Evidence, Cochrane, Campbell



The value of systematic reviews

• SRs are more/just as valuable than a new evaluation
• Increase statistical power

• Reduce variability

• Allow examination of context (sources of heterogeneity)



The benefits of aggregating studies



Other uses of systematic reviews

• Knowledge gaps

• Methodological patterns in primary research
• Best practices / gold standards

• Poor methods (high risk of bias)

• Range of methods available

Sweden Norway Finland Denmark Iceland

Methane 10 15 18 21 5 69

Carbon dioxide 8 2 13 19 4 46

Nitrous oxide 11 17 20 23 7 78

29 34 51 63 16



Lessons from systematic review

• Full systematic review not always appropriate
• Staff

• Resources

• We can still learn from systematic review methods
• Have we missed some vital evidence?

• What have we done and how?

• Have we been consistent?

• Is evidence reliable? If not what do we do?



1. Comprehensiveness

• Academic literature AND grey literature (?)
• Multiple academic sources useful

• Impact of publication bias

• Importance of availability of grey literature evaluations!

• Comprehensiveness vital for systematic reviews
• May not be so vital for evaluations, but consider



2. Procedural transparency

• Vital for verifiability / accountability / repeatability

• What did you do?
• Where did you search? What was the search string? When? What settings?

• How did you decide what was relevant? Consistency checking?

• How was data/information extracted? How was it dealt with?

• How did you judge quality? Consistency checking?

• How were studies combined? Which studies were excluded from analysis?

• Low resource requirement



3. Reporting

• Benefits
• Ensure outputs are usable by others (implementation, further analysis)

• Allows evaluation to be upgraded (scoping review -> systematic review)

• Practical advice
• Be as transparent as possible

• Include raw data (supplementary information)

• Report all results in summary figures/tables (summarise again in text)

• Avoid skipping challenging results

• Mean + standard deviation + sample size



4. Procedural consistency

• Important where 
• Work is complex

• Tasks completed over time

• Tasks undertaken by multiple people

• What is it?
• Check that work is done in the same way

• Definitions, interpretations, enactment are consistent

• Test with statistics (percentage agreement, formal Kappa test)

• Discuss all disagreements and refine definitions



5. Critical appraisal

• Assess quality of studies or evaluation designs

• Use formal ‘tool’ (series of questions)
• Sufficient replication?

• Appropriate intervention?

• Appropriate measurement methods?

• Possible confounding factors?

• Useful in choosing an evaluation design (best methods to use)

• Useful in reviewing evidence (not all evaluations are equal!)



Summary

• Systematic reviews as gold standard

• Not always appropriate (staff and resource)

• Many lessons to be learned: primary research (evaluations) and 
traditional reviews
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