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Objectives of this session

 To understand the importance of critical appraisal

 To understand some of the key issues to consider 
when appraising a research study
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Why do we need to critically appraise?

 It is an integral part of evidence-based medicine

 Because

– large swathes of published reports of clinical studies are

• poorly conducted (poor methodology)

• poorly reported

• authors naturally place lots of ‘spin’ on their results

 Peer review doesn’t infer study quality
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 “There are only a handful of ways to do a study 
properly but a thousand ways to do it wrong.”
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Considerations when appraising a 
published study

 Does the study address a clearly focused question?

– PICO

 Did the study use valid methods to address this 
question?

 What are the results?

 Are the results useful?
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Study aim and design

 Does the study have a clear aim?

– do these match any pre-specified outcomes?

 Has the study provided sufficient information on 
what is known on the topic?

 Is the study design appropriate for the research 
question?

 Is there a protocol available

– with a protocol we can check what the investigators planned 
against what they actually did
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Sample size

 Was there a sample size calculation?

– if an RCT has no sample size calculation we have no idea if the 
achieved sample size is sufficient.  We also don’t know what 
treatment effect they were attempting to seek.

 Is it clear what assumptions the sample size 
calculation was based on?

– is there sufficient information to allow replication?

 Has the study achieved the planned sample size?

– have the authors mentioned this in the article?
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Randomization

 Goal of randomization is to create comparable 
(balanced) groups with respect to known and 
unknown prognostic factors to allow an unbiased 
comparison

 How were the participants randomised to the 
intervention?

– Have they mentioned any prognostic factors and whether this 
has been included in the randomization procedure?

 Do the randomised groups look similar at baseline 
(usually Table 1)?

– Be wary of those that do statistical tests for differences in 
baseline characteristics!
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Pawar et al, Lancet 2006 



13

Problems with imbalance

 Potential loss of credibility

– raises questions on the randomization procedure (and 
concealment)

 Analysis requires adjustment

– possible problems, depends on magnitude of imbalance

– not always satisfactory

 Complicates the interpretation of the results

– leaves an air of uncertainty
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COMET Trial, Lancet 2001



15

COMET Trial, Lancet 2001
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Outcomes

 Do the outcomes (primary and secondary) match 
what was recorded in the trial registry and the 
protocol?

 All outcomes should be clearly described 

– including timing of measurement

 Are the conclusions based on the primary 
outcome?

– not uncommon to see authors switch primary and secondary 
outcomes (or bring into unspecified outcomes)
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Missing data

 Does the study mention anything about missing 
data? Have all participants been accounted for?

– Rarely do studies have complete data on all participants

– What did they do? 

• Often unclear (i.e. they don’t mention anything)

• More than often those within any missing data will have been 
omitted (‘ignored’) from the analysis (so called ‘complete-case’ 
analysis)

• Is there something special about those with missing data?

– If the data are based on a survey, what is the response rate?

• how low a response rate are you willing to accept, before 
generalisability becomes an issue?
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 For an RCT have they done an ITT

– Excluding those with missing data violates ITT

• Further problems if the balance of exclusions differ across the 
groups

– Implication for sample size calculations
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Flow of participants, analysis population 

Spink MJ, et al. Effectiveness of a 
multifaceted podiatry intervention to 
prevent falls in community dwelling 

older people with disabling foot 
pain: randomised controlled 
trial. BMJ 2011;342:d3411. 
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How are the results presented?

 How was the primary outcome analysed?

– Did they actually compare treatments (between arm 
comparison)?

– Or did they report only a within-arm comparison?
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Anti-ageing trial

 60 patients randomised into two arms

 They reported significance tests within each arm

– Active treatment group; P=0.013

– Control group; P=0.11

– Interpreted as ‘an over-the-counter cosmetic anti-ageing 
product resulted in significant clinical improvement in facial 
wrinkles’

 However, the two arms were NOT compared 
directly

 Therefore their conclusion is incorrect

No effect size



24



25



26



27



28



29



30

Was there anything 
obviously missing?

No table of participant 
characteristics!!! 

We therefore have no idea 
how comparable are the two 

groups.

There was also no 
sample size 

calculation and the 
outcomes were 

unclear
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I’m convinced…



33

How are the results presented?

 How was the primary outcome analysed?

– Did they actually compare treatments (between arm 
comparison)?

– Or did they report only a within-arm comparison?

 Were relative or absolute risk differences 
presented?

– Results can appear to look more impressive if only relative risk 
differences are reported (Mayor BMJ 2002) 

• “if a disease kills two in every million people, a drug that 
reduces the death rate to one in a million would give a relative 
risk reduction of 50% which appears to be a major benefit. 
However, the absolute risk reduction would only be one in a 
million”
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Statistical significance

 Remember

– Statistical significance does not necessarily imply clinical 
significance

– ‘Not significant’ does not equate to ‘they are the same’

– Statistical significance may be due to large sample size

– Statistical insignificance may be due to small sample size
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Systematic reviews/meta-analyses

 Did the search include both published and 
unpublished material? English/non-English studies

– Were authors contacted for additional information not presented 
in the published article?

 Were the criteria to select the studies appropriate?

 Has a risk of bias assessment been carried out?

– Were results of the risk of bias used in the analysis?
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Systematic reviews/meta-analyses

 Did more than one person screen the studies, 
extract information and evaluate risk of bias from 
the primary studies

– Deciding which studies to include requires judgment

• Mistakes (random errors)

• Bias (systematic errors)

 Were studies sufficiently similar (homogenous) to 
meta-analyse?

 Were there a sufficient number of studies to 
meaningfully meta-analyse?

Multiple extractors reduces errors
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Journal Clubs

 Regular meetings to discuss and critically evaluate 
scientific articles

– shared learning experience

– but it is only beneficial if there is discussion amongst the group

 Usually, one person will present a summary of the 
article

 Good way to discuss issues ideas and gain 
understanding of current topics 

– keep up-to-date with the literature
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Summary

 Don’t always believe what you read

 Are primary (and secondary) outcomes clearly 
specified

 Check sample size assumptions and whether the 
study recruited enough participants

 Check if all participants are accounted for

– In an RCT, are the two groups comparable

– Have they done something sensible about missing data

 Any evidence to suggest selective reporting

– i.e. didn’t analyse pre-specified outcome, or placed emphasis 
on secondary outcome over primary outcome
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Useful links & reading

 Critical Appraisal Skills Programme (CASP) www.casp-uk.net

 BMJ Statistics Notes 

– www-users.york.ac.uk/~mb55/pubs/pbstnote.htm

 How to read a research paper (Trish Greenhalgh BMJ series)

– www.bmj.com/about-bmj/resources-readers/publications/how-read-paper

 Vickers AJ. Clinical appraisal: how to read a clinical research paper. Complementary 
Therapies in Medicine 1995; 3: 158-166.

 Heneghan C, Perera R. The essentials of critical appraisal of randomized controlled trials. 
The Foundation Years 2009; 5: 9-12.

 Schriger DL, Cooper RJ. Achieving graphical excellence: suggestions and methods for 
creating high-quality visual displays of experience data. Ann Emerg Med 2001; 37: 75-87.

 Stratton IM, Neil A. How to ensure your paper is rejected by the statistical reviewer. Diab
Med 2005; 22: 371-373.

 Ioannidis JPA. Why most published research findings are false. PLoS Med 2005; 2(8): e124.

 Young JM, Solomon MJ. How to critically appraise an article. Nat Clin Pract 2009; 6: 82-91.


