
Appraising the Evidence



• Internal validity:

– “Should we completely trust the review’s findings…”

– “Are certain factors present that may deviate results

from the truth…”

• External validity:

– “How generalizable are the review’s results…”

– “How similar are the study patients/ interventions/

comparators/ settings and outcomes being measured

to ‘real-life’…”

– “How much faith do I have that future reviews will come

to the same results and conclusions…”

Systematic Review Validity…



• Reporting → CONSORT

• Quality assessment → Many scales

• Risk of Bias → Risk of Bias tool

Internal Validity (trials)…



http://www.equator-network.org/



Quality Assessment

• Definition of quality:

“[T]he extent to which all aspects of a study’s design

and conduct can be shown to protect against

systematic bias, nonsystematic bias, and inferential

error.” (Lohr and Carey, 1999)

• Quality ≠ Bias

• Both bias and quality make up ‘internal

validity’

• Many, many quality assessment tools



Question Response Score

1 Was the study described as randomized (this includes the use 

of words such as randomly, random, and randomization)?

Yes

No

1

0

la If the method of generating the sequence of randomization 

was described, was it adequate (table of random numbers, 

computer-generated, coin tossing. etc.) or inadequate 

(allocated alternately, according to date of birth, hospital 

number, etc.)?

Not described/NA

Adequate

Inadequate

0

1

-1

2 Was the study described as double-blind? Yes

No

1

0

2a If the method of blinding was described, was it adequate 

(identical placebo, active placebo, dummy, etc.) or inadequate 

(comparison of tablet vs. injection with no double dummy)?

Not described/NA

Adequate
Inadequate

0

1
-1

3 Was there a description of withdrawals and drop-outs? Yes

No
1

0

Jadad scale



• All scales are not created equally:
– Juni et al., JAMA,  1999

– Compared 25 different ‘quality scales’ on 17 trials

– Examined 3 key domains (allocation concealment, blinding, 

handling of withdrawals) in regression models

– Results:

• 28% of scales: high quality trials showed an effect on outcomes

low quality trials showed no effect on outcomes

• 24% of scales: high quality trials showed no effect on outcomes

low quality trials showed an effect on outcomes

• 48% of scales: study quality does not have an effect on outcomes

Quality Assessment



Public enemy #1:



What is Bias?
• Bias is not:

– Imprecision

• Under-powered trials lead to large confidence 

internals, not poor quality

– Quality (per say)

• bias can occur in well-conducted studies as not 

all methodological flaws introduce bias and not 

all biases decrease trial quality

– Reporting

• Under-reporting or poor reporting does not 

equate to poor quality



What is Bias?
• Bias is:

– a systematic error, or deviation from the truth, in

results or inferences

– Biases can operate in either direction: different

biases can lead to underestimation or

overestimation of the true intervention effect

Cochrane Handbook



Evidence and Bias:

1. Can the overall evidence be biased… why???

2. Can clinical trials be biased… how???

3. Can systematic reviews be biased… how???

4. What are the potential types of bias during 

evidence synthesis???

5. How can we decrease the likelihood of bias when 

systematically reviewing the evidence???
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Low risk Unclear risk High risk

• Majority of trials have varying degrees of bias

• systematic review conclusions = 

validity of primary studies

• Therefore, systematic reviews should assess validity of 

included trials before making conclusions
Abou-setta et al., Cochrane Colloquium, 2011
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Evidence and Bias:



• Published evidence is biased

– Positive results are more often published

– File drawer effect

5%

Published

Unpublished

Evidence and Bias:



• Empirical evidence of bias:

– Effect estimates for case-control studies were significantly different

from RCTs… direction inconsistent and unpredictable
MacLehose et al., Health Tech Assess, 2000

– Trials with inadequate or unclear allocation concealment showed

exaggerated effect estimates (30 – 41%)

Schulz et al., JAMA, 1995

– Trials with inadequate blinding showed exaggerated effect

estimates [ROR 0.75 (0.61 to 0.93)]

Wood et al., BMJ, 2008

Evidence and Bias:



Human nature



External  factors leading to bias

• The source of the evidence is biased…

• Pharmaceutical sponsorship leads to more 

favorable results and conclusions (industry bias)  
Lundh, Cochrane Database Syst Rev, 2012

• Cochrane policy:

“Sponsorship of Cochrane Reviews, their derivative products,

author teams and the Cochrane 'entities' who produce them, by

any commercial source, is strictly prohibited.”



• Academic success

• Grants

• Tenure and advancement

• Author bias

– non-scientific form of bias

– investigator’s prior knowledge, beliefs, opinions, academic pressure to

publish, or relationships (e.g. financial or professional agendas)

systematically confounds the presentation of results and conclusions of

their research

Internal factors leading to bias



William Hamman, MD, PhD
Pilot, United Airlines

Co-director, College of Aviation's Center of Excellence 

for Simulation Research, Western Michigan University

• 9 publications in PubMed including US gov. report

• Millions in grants

Author bias



Joachim Boldt, MD
Professor

Department of Anesthesiology & Intensive Care Medicine

Klinikum Ludwigshafen

• >200 publications in PubMed

• Renowned expert of resuscitation protocols

Author bias



Scott S. Reuben, MD
Professor
Anesthesiology and Pain Medicine
Tufts University

• Numerous publications in PubMed

• Renowned expert of pain management especially 

multi-modal pain management

Author bias



Author bias



• Spectrum:

– inclusion based on population characteristics

– inclusion based on intervention characteristics

– inclusion based on comparator characteristics

– inclusion based on outcomes reported

– inclusion based on timing of intervention, protocol, or follow-up

– inclusion based on setting characteristics

– inclusion based on study design characteristics

– inclusion based on publication status

Sources of bias



Risk of Bias Tool

Study Publication

Selection

Target population

Randomized

Intervention Control

Follow-up

Performance

Detection

Attrition

Reporting

Follow-up



• Selection bias

– Random sequence generation

– Allocation concealment

• Performance bias

– Blinding of participants and personnel

• Detection bias

– Blinding of outcome assessment

• Attrition bias

– Incomplete outcome data

• Reporting bias

– Selective reporting

• Other bias

– Other sources of bias

Risk of Bias Tool



Risk of Bias Tool



Risk of Bias Tool



• Quality assessment → AMSTAR 2

• Risk of Bias → ROBIS

• Reporting → PRISMA

Internal Validity (SRs)…





Rating overall confidence 

in the results of the review

• High - Zero or one non-critical weakness: 

Provides an accurate and comprehensive 

summary of the results

• Moderate - More than one non-critical 

weakness: May provide an accurate summary 

of the results

AMSTAR 2…



• Low - One critical flaw with or without non-

critical weaknesses: May not provide an 

accurate and comprehensive summary

• Critically low - More than one critical flaw with 

or without non-critical weaknesses: Should not 

be relied on to provide an accurate and 

comprehensive summary

AMSTAR 2…





• 3 phases:
(1) assess relevance (optional)
(2) identify concerns with the review process
(3) judge risk of bias

• Phase 2 covers four domains:
(1) study eligibility criteria
(2) identification and selection of studies
(3) data collection and study appraisal
(4) synthesis and findings

ROBIS…



• Phase 3 assesses the overall risk of bias in the
interpretation of review findings and whether this
considered limitations identified in any of the
Phase 2 domains.

ROBIS…



www.

ncbi.nlm.nih.gov/

pmc/articles

/PMC4687950/

ROBIS…



Preferred Reporting Items for 

Systematic Reviews and Meta-

Analyses  (PRISMA)…



http://www.prisma-statement.org/

http://www.prisma-statement.org/


PRISMA…







• PRISMA for Abstracts

• PRISMA for Protocols

• PRISMA Harms (for reviews including Harm 

outcomes)

• PRISMA for Scoping Reviews

• PRISMA for Network Meta-Analyses

• PRISMA Equity

• PRISMA Individual Patient Data

• PRISMA for Diagnostic Test Accuracy

Other reporting standards…



External validity…



Questions



Risk of bias 
assessments in 

RevMan 5



Risk of Bias table



Risk of Bias table



Risk of Bias

figures




