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Webinar outline

1. Introductions

2. Why are systematic reviews important for policy and 

practice?

3. What’s so special about systematic reviews and how to 

understand forest plots

4. Q&A session



Learning objectives 
1. Define ‘systematic review’

2. Outline the rationale for undertaking systematic reviews 

3. Describe the difference between narrative and 

systematic reviews 



Evidence-informed decision-making

•Research Evidence
•Cost-effectiveness
• of intervention
•   Patient Preference
•Ethical considerations
•litigation
•          Knowledge of patient problem
•             Resource 
•               constraints



Challenges of using evidence



Research synthesis

The process through which 

two or more  research 

studies are assessed with the 

objective of summarising the 

evidence relating to a 

particular question



Why is research synthesis important?

• “The results of a particular research study 
cannot be interpreted with any 
confidence unless they have been 
considered together with the results of 
other studies addressing the same or 
similar questions.” 

• “The application of the principle that 
science is cumulative.” 

• Research synthesis allows us to evaluate 
the results of a given study in context 
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Why is research synthesis important?

• Making sense of 

research

– Different/similar 

answers from 

different studies for 

the same question



Why is research synthesis important?

Coping with 
information 
overload



Why is research synthesis important?

• Justification of future 

research

– What gaps in 

knowledge the 

proposed research 

intends to fill



Why is research synthesis important?

• Facilitating access 
to relevant 
research
– Avoiding 

publication biases



Research synthesis

• Review (literature/traditional)

• Systematic review, Cochrane review, non-Cochrane 
systematic review

• Meta-analysis

• Pooled analysis

• Overview of systematic reviews

• Clinical/Public health guidelines



Traditional literature reviews 

• Qualitative, narrative summary of evidence on a given 

topic 

• Usually written by an expert in the field

• Typically, involves informal and subjective methods to 

collect and interpret information
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Shortcomings of poorly conducted 
reviews

“Methodological research found that the traditional 
approach may be biased, leading to false conclusions 

and potentially serious consequences”              
 Antman et al, 1992



Personal (File Drawer) bias

Studies cited in reviews often reflect mainly the authors’ 
perspectives, field, language and country

“The invited review? or, my field, from my standpoint, 
written by me using only my data and my ideas, and citing 

only my publications.”

Caveman, Cell Sci 2000;113:3125-3126
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Database bias
17

All
studies

Ongoing

Completed

Studies not
identified 

by
MEDLINE

Studies
identified 

by
MEDLINE

Unpublish
ed

Published

Abstracts,
theses, etc

Journals
MEDLINE

journals
(c. 8000)

1966

Non-MEDLIN
E

journals
(c. 12000)

1966 

MEDLINE: bibliographic database of life sciences and 
biomedical information



*n.a. = not assessed 
Systematic Reviews in Health Care. Meta-analysis in Context. 

M Egger, G Davey Smith, Doug Altman (eds). London: BMJ Books, 2001

Publication bias

Evidence from four “tracking” studies in the US, UK and Australia:



Why are 
certain 

studies not 
published?

• Studies that have negative or 

disappointing results are less 

likely to be:

– published in journals 

(Easterbrooke, Lancet 1991)

– published in English (Egger, 

Lancet 1997)

– published quickly (Stern, BMJ 

1997)

– published more than once 

(Tramèr, BMJ 1997)
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Poor quality of research

• Fourth Congress on Peer Review in Biomedical 

Publication concluded that:

– “Medical journals are full of serious methodological errors 

“

– “Journal editors are giving no time, energy and thought to 

their craft”

– “Studies are published that reach false conclusions”
BMJ, 22 September 2001:323

Methodological quality assessment = Crucial!
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How can we make reviews more 
reliable?



Research synthesis

• Review (literature/traditional)

• Systematic review, Cochrane review, non-Cochrane 
systematic review

• Meta-analysis

• Pooled analysis

• Overview of systematic reviews

• Clinical/Public health guidelines



Systematic review

“A review in which bias has been reduced by the systematic 

identification, appraisal, synthesis, and, if relevant, 

statistical aggregation of all relevant studies on a specific 

topic according to a predetermined and explicit method”  
 Moher et al.  Lancet 1999; 354: 1896-900



Key features of systematic reviews 
• Clear set of objectives

“To review the effects of 
supplementation of vitamin A, or one 
of its derivatives, during pregnancy, 
alone or in combination with other
vitamins and micronutrients, on 
maternal and newborn clinical 
outcomes.”

“This paper discusses minerals and 
trace elements as well as
fat- and water-soluble vitamins in 
pregnancy—their concentrations, 
the requirements for them, the 
consequences of their deficiency, 
and the functional effects of 
supplementation with them.”



Key features of systematic reviews 
Explicit, reproducible methodology

• Predefined study eligibility criteria  

Taylor GMJ, Dalili MN, Semwal M, Civljak M, Sheikh A, Car J.
Internet-based interventions for smoking cessation. Cochrane 
Database of Systematic Reviews 2017, Issue 9. Art. No.: 
CD007078. DOI: 10.1002/14651858.CD007078.pub5.



Key features of systematic reviews 

Explicit, reproducible methodology

• Comprehensive search strategy



Key features of systematic reviews 

Explicit, reproducible methodology:

• Assessment of validity of study findings



Key features of systematic reviews 

Explicit, 

reproducible 

methodology

• Appropriate 

quantitative 

and 

qualitative 

synthesis of 

findings



Key features of systematic reviews 

Systematic, complete 

presentation of the 

findings



Why are systematic reviews important?

• A readable summary of ALL the evidence
• Efficient way to access the body of research

• saves time required for reading individual studies
• critical appraisal
• interpretation of results

• Explore differences between studies
• Reliable basis for decision making

• unbiased selection of relevant information
• useful for health care, policy, future research

• Transparent

• Up-to-date



Cochrane reviews
• A systematic review produced by the Cochrane
• Standardized format
• Extensive peer review
• Published electronically on the Cochrane Library (indexed in 

Medline)
• Invites comments and criticism
• Kept up-to-date
• Quality and reporting on average better than other 

systematic reviews



• International non-profit organisation.

Vision
• A world of improved health where decisions 

about health and health care are informed by 
high-quality, relevant and up-to-date synthesised 
research evidence.

Mission
• To promote evidence-informed health decision 

making by producing high-quality, relevant, 
accessible systematic reviews and other 
synthesised research evidence.



Steps of a Cochrane 
systematic review

1. Define the question
2. Plan eligibility criteria
3. Plan methods
4. Search for studies
5. Apply eligibility criteria
6. Collect data
7. Assess studies for risk of bias
8. Analyse and present results
9. Interpret results and draw 

conclusions
10. Improve and update review

publish 
protocol

publish review

publish update

register title



Meta analysis ≠ systematic review



Systematic Review vs. meta-analysis

• A meta-analysis is “a 
statistical procedure that 
integrates the results of 
several independent studies 
considered to be 
combinable.”

Egger et al, BMJ 1997

• If appropriate, meta-analysis 
can be part of a systematic 
review

• Illustrated using a forest plot
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PICO of the review
Item Description

Population Current smokers, with no exclusions by age, 
gender, ethnicity, language spoken or health 
status. 

Intervention Internet interventions in all settings and from all 
types of providers
interactive, tailored and non-interactive 
interventions that focused on standard 
approaches to information delivery.

Comparison No treatment or other forms of treatment, such 
as self-help booklets. 

Outcomes Primary: smoking cessation at least six months 
after the start of the intervention



What is the comparison?



What is the outcome?



How many studies included?



What is the effect measure?



What is the effect of the intervention?



What was the Risk of smoking cessation in participants who received 
internet + behavioural support? 29/144 = 0.20 (20%)

What was the ‘Risk’ of smoking cessation in participants who 
received the control? 10/146 = 0.069 (6.9%)

What is the Risk Ratio of smoking cessation with internet + 
behavioral support compared to control? RR = 0.2/0.069 = 2.9

What does this mean? Internet + behavioural support increases the 
‘risk’ of smoking cessation at 6months+ almost 3 fold compared to no 
intervention



What is the Confidence Interval? 
• 95% CI: 1.49 ; 5.81. 

What does this mean?
• Internet + behavioural support interventions may increase the 

risk of smoking cessation by as little as 1.5 fold compared to not 
receiving supplements or by as much as much as 5.8 fold 
compared to not receiving an intervention

• The CI does not cross the line of no effect
• Statistically different effect of internet + behaviour support 

intervention on smoking cessation



What is the pooled effect?



Hydroxychloroquine vs Standard Care/Placebo

 https://covid-nma.com/living_data/index.php?comparison=3

https://covid-nma.com/living_data/index.php?comparison=3


Other effect measures
• Dichotomous data

– Risk Ratio (RR)

– Odds Ratio (OR)

– Risk Difference (RD)

• Continuous data

– Mean difference (MD)

– Standardised mean difference (SMD)

• Time to event data

– Hazard ratios (HR)



Odds ratio



Mean difference



Mean weight gain in supplement group? 5.2 kg
Mean weight gain in no supplement group? 3.5 kg
Mean difference in weight gain between groups: 5.2kg – 3.5kg = 1.7 kg
What does this mean?
Macronutrient supplementation results, on average, in weight gain of 1.7kg more 
compared to no supplementation



What about the confidence interval?
Macronutrient supplementation increases weight gain from 190 grams 
up to 3.21 kg.
MD does not cross line of no effect = statistically significant result



What is the pooled effect for subgroup 2?
MD = 0.78
95% CI: -0.05, 1.6







THANK YOU


