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Introduction to systematic reviews

1. What is a systematic review?

2. Why commission one?

3. For which policy questions is SR useful?

4. Where to go for help?



Systematic Reviews: defining features
• Systematic review are more than literature 

reviews
• Systematic reviews are a form of  research

– use secondary observations
– use studies as the unit of  analysis

• Follow precise, transparent steps in the 
research process

• Aim to minimize bias and error



Evidence-based medicine



• Sheer amount and flow of  
information/ research

• Variable quality of  research 
outputs –

Peer Reviewed ≠Credible
• Need to ‘separate the wheat 

from the chaff ’

• Problems of  publication bias

• Limitations of  single studies

Why do we need systematic reviews?



Greater efficiency = 20% reduction?

Does adoption of  drop-nozzle irrigation reduce 

groundwater extraction?

Many studies suggest 

it does. Most from ag

experiment stations 

or “user-nonuser” 

comparisons.



Greater efficiency = more water used

Adoption of  drop-nozzle irrigation increased 

groundwater extraction.

Farmers 
expanded area 
irrigated and 
changed crops.

Pfeiffer & Lin, 2013



1. Scoping: defining answerable question and methods in 
published study protocol

2. Rigorous search to identify published and unpublished
sources, in any language

3. Application of  study inclusion criteria (PICOS)

4. Critical appraisal of  study quality, to assess how reliable 
is the evidence

What makes a systematic review ‘systematic’?



5. Data extraction and organisation

6. Synthesis of  evidence (outcomes along causal chain)

7. Interpreting results (policy and practice, research 
recommendations)

8. Improving and updating reviews as new evidence 
emerges

What makes a systematic review ‘systematic’?
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Stages of  Review
• Problem formulation

– Clarifying your questions and writing a protocol
– Set explicit inclusion/exclusion criteria

• Data collection
– Literature search
– Information-gathering from studies

• Data evaluation
– Criteria for including and excluding studies
– Assessing study quality
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• Data analysis and interpretation
– Integrating the effects from collected 

studies
– Interpreting analysis results

• Report preparation
– Narrative, statistics, graphs, tables

Stages of  Review



Problem formulation
• Conceptual issues arise in attempts to combine 

results of  studies that vary (to some degree) in 
their methods, treatments, samples, outcome 
measures
– Apples, oranges, and other fruits
– Parallel problems in studies of  individuals, farms or 

areas(no 2 are identical; there is no “average” unit)
• Given variation in primary research

– What should be included in a synthesis?
– How should we synthesize results?





SRs vary in scope
• Specific, narrow questions 

– Useful for testing effects of  specific treatments

• Broad, global questions
– Useful for generating new knowledge 

• Identify common elements of  effective programs
• Build better intervention theories to guide 

program development and evaluation design

• Both types of  questions help identify gaps in 
evidence base



Scope of  Systematic Reviews
• Not limited to questions about effects

– Can address trends, accuracy of  diagnostic and 
prognostic tests

• Not limited to quantitative data from 
randomized controlled trials or quasi-
experimental designs
– Qualitative synthesis (e.g., meta-ethnography, narrative analysis 

of  qualitative research reports)
– Mixed (multiple) methods synthesis



Questions about intervention effects

– What are the effects of  Intervention X 

on Outcomes Y for Populations Z?

– Variations on this theme (e.g., differences 

in effects of  interventions: X1 vs X2)





Study inclusion and exclusion criteria
• The PICOS framework:

– Population/Participants (problems/conditions)
– Interventions (if  applicable)
– Comparison group (e.g., absolute vs. relative effects, 

counterfactual conditions)
– Outcomes (primary and secondary outcomes, 

acceptable outcome measures)
– Study Design (should be fit for purpose)
Geographic area, time, language, other criteria





Study eligibility criteria

• Usually focus on inclusion criteria, with few 
exclusion criteria

• Studies should not be excluded based on:
– Sample size (or statistical power 

considerations)
– Publication status



Which studies should be included?
Garbage in, garbage out
• Synthesis of  invalid studies produces invalid 

conclusions
• What constitutes credible evidence?

– Depends on the question
• Need to set clear standards 

– Based on principles of  causal inference
– Relevant for topic and context





Reduced 935 articles to 93 from 
Categories 2 and 3, of  which only 39 
were in category 3.



Started with 1272 articles on DFM 

programs.

After screening, left with 12 studies.

Of  these, eight DFM studies were 

quantitative impact evaluations. 

The studies cover eight programs in 

seven countries.



Protocols for SRs
• A detailed protocol (plan) for the SR should be 

developed and made available to readers
• Protocols increase transparency, limit ad hoc 

decisions
• The review process is iterative and plans may change 

during the process
– The final report should document and explain 

changes made (deviations from the protocol)



Analysis: publication bias?



Analysis: synthesis









What’s required?
• A team with

– Topic expertise
– Methodological expertise
– Statistical expertise
– Information retrieval expertise

• Time and money
– SRs are labor intensive
– $50-$150K depending on scope, complexity, and 

number of  studies















Assistance with Systematic Reviews



For more information go to: 
www.centerbear.org

Kent Messer
messer@udel.edu

Paul Ferraro
pferraro@jhu.edu

mailto:messer@udel.edu
mailto:pferraro@jhu.edu


Example: microcredit

• Evidence used to justify development policy is often 
anecdotal:
“Small loans enable people in poverty to earn an income 
and provide for their families… Each successful business 
feeds a family, employs more people and eventually helps 
empower a whole community” (Opportunity International)

• Where evidence is used it is often based on single 
studies:
“Impact studies done on the Grameen Bank by independent 
researchers find that 5% of borrowers come out of poverty 
every year…the status of women has been enhanced” 
(Yunus, 2005)

• Where a range of studies are used, not clear how 
representative:
“Women participants in microcredit programs often 
experience important self-empowerment… there is a strong 
indication from borrowers that microcredit improves their 
lives” (Microfinance Gateway)



So what do reviews synthesizing all the existing high 
quality evidence say?

Duvendack et al. (2011): 
‘All impact evaluations of  microfinance suffer from weak 
methodologies and inadequate data [which] can lead to misconceptions 
about the actual effects of  a microfinance programme’

‘It remains unclear under what circumstances, and for whom, 
microfinance has been and could be of  real, rather than imagined, 
benefit to poor people’

Vaessen et al. (2012): 
‘From those studies deemed comparable and of  minimum acceptable quality, 
we can conclude that overall the effect of  microcredit on women’s 
control over household spending is weak’.



What studies are relevant?
• Will we attempt to generalize to all studies done?
• Will we look at both published and 

unpublished?
• Will we set a time period for the studies?
• Will we look only at “high quality” studies?
• Will we look at only randomized controlled trials 

or will we include quasi-experimental studies?  
Why?
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Stages of a research synthesis
• Most of the work involved in conducting a 

review is not spent summarizing or in 
statistical analysis.

• The scientific contribution of the final 
product is dependent on all stages of the 
review and not just the analysis stage.
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