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Confusing

Jargon

Statistics

Relevance of findings

Learning Objectives

1. Discuss the importance of critically evaluating clinical 
studies.

2. Explain possible sources of bias including publication bias 
and researcher bias.

3. Assess validity and reliability issues of a published clinical 
study.

4. Identify best practices for interpreting study results, 
including intention-to-treat analysis, significance, and 
measures of risk.

5. Establish a list of critical factors that determine the 
importance of a study, including the roles of power, 
randomization, error, and generalizability.
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Today’s Goal

• Is not:
• To make us all statisticians
• To make us research designers
• To cover everything about what makes a good study

• It is:
• To discuss some key concepts for understanding studies 
• To help decide a study’s worth/place in your practice
• To create a set of questions/issues when approaching a study

Use Your Tools

• Realize that:
• Knowing statistics, research design, 

validity/reliability is only one-half of deciding if a 
study is ‘good’

• GIGO with design vs statistics

• Equally important to include your clinical 
knowledge 

• Did they make the right choices and assumptions 
• How to apply findings to your patients
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What you read is not all there is …

• Not all published research is good
• Refuted, un-replicable, pulled from the literature

• The Lancet1 and NEJM2 during COVID
• Issues with replicating findings 3

• Lack of quality evidence 4

• Some good research gets denied
• Publication bias towards ‘positive’ results5,6

• Ben Goldacre TED Talk

• Don’t assume everything you read is everything there is

Sponsorship Doesn’t Equal Bias

• Sponsorship or financial interest doesn’t mean 
biased

• Triple blinding
• Outside monitoring 
• Author disclosures
• Sensitivity Analysis

• RESPECT ESUS: Dabigatran for Prevention of Stroke7

• Safeguards- independent monitoring committee assessed study 
conduct

• Independent, blinded adjudication committee reviewed and 
classified outcomes

• Authors vouch for accuracy and completeness of the information
• And showed it wasn’t superior to ASA

9

10



5

Other Types of Bias

• Other biases:
• Observer bias - look for blinding
• Selection bias - look at inclusion/exclusion criteria
• Recall bias - look at length of time
• And several others

Study Designs

• There are many study types in the literature
• Each has a purpose but different concerns:

• Pharmacoeconomic studies
• Survey research
• Non-experimental designs
• Clinical trials

• Focus today on key points to more clinical and 
common designs
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What are good 
study designs?

https://r1learning.com/blog/2020/0
2/upon-what-evidence-are-evidence-
based-practices-based-4pjtt

What are 
good study 
designs?

Study Designs

• Why do we like Randomized Clinical Trials?
• They have a comparison group (placebo or standard of 

care)
• Groups are equal at the start (IF randomization worked)
• The intervention should be the only contributing factor
• Less risk of bias with blinding and control group
• Higher quality of data (typically)
• They account for most threats to validity and reliability

• But there are still issues … especially if not a RCT
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RCTs and Dropouts

• How did they analyze the results? 
• Were dropouts included?

• Intention-to-treat analysis
• “Once randomized, so analyzed”

• Per protocol
• Then what did dropouts look like?  Difference between groups?
• Which is more conservative?

RCTs and Dropouts

• Intention-to-treat analysis
• Conservative approach to the intervention 
• Does it work in real-life setting? 
• Even for those who can’t tolerate it or adhere?

• Per protocol
• Does the intervention work in the research setting?
• Includes only patients who completed the treatment protocol
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Validity and Reliability Concerns

• What else is going on that could affect outcomes?

• Are outside factors accounted for? 
• Changes in patients
• Accuracy of data/measurements
• Biases discussed earlier

Power and Error

• Was the study ‘good’ enough to find the truth?

• Studies either find the truth or they don’t
• Finding a statistical difference ≠ there’s a true 

difference
• Could have made a Type I Error
• Data suggests a significant difference but that’s not 

the truth
• Why? 
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Power and Error

• Was the study ‘Big’ enough to find the truth?
• Not finding a statistical difference ≠ there’s no 

difference
• Could have made a Type II Error
• Missing a difference that is really there

• Why? 

• Studies should cite their power level
• Higher the power, the less chance of missing an effect

• But the bigger the effect, the easier it is to see

Key Questions on Results

• If a study finds a significant outcome
• Was it well done and believable?

• If a study doesn’t find a significant outcome
• Was it powered to find it?

• If a study finds a significant outcome and it was believable
• Are the results ‘clinically’ significant?
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Interpreting Study Results

• RCTs are great when you can randomize people, but 
you can’t always do that

• Not going to randomize into a risky behavior like smoking

• Cohort (follow-up) and Case-Control studies
• Look at risk, based on incidence in the population
• Track people over time or look back into their histories

Interpreting Study Results

• RR/OR/HR
• Risk in one group, ‘relative’ to another group

• E.G.  Risk of developing breast cancer if
• On HRT (HR 1.26)8

• On hormonal contraception (1.2)9
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Interpreting Study Results

• Breast cancer risk with hormonal contraception vs 
without

• 1.2 (95% CI 1.14-1.26)
• Absolute Risk was only 13 more cases/100,000
• NNH was 7690
• What’s the clinical implications?

• Other benefits of BCP 
• Reduced risk of ovarian cancer
• Reduced risk of endometrial cancer
• Reducing severity of menses 

Interpreting Study Results

• If risk (RR, OR, HR) is significantly greater:
• Interest is in Absolute Risk
• Interest is in NNH

• If risk is significantly lower (beneficial):
• Interest is in Absolute Risk Reduction
• Interest is in NNT
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Interpreting Study Results

• RR, OR, HR can be misleading
• Especially when incidence is low

• Look at Absolute Risk and the NNT or 
NNH for a clearer picture of 
implications

Checklist of Critical Factors

Key questions when reading a study:

• Was sample large enough?
• Did they discuss power?
• Effect size?  Was it reasonable?

• Was the sample generalizable?
• Does the sample differ from your practice on key factors?

• Did they find a statistically significant result?
• Was it clinically significant?
• Is a Type I or Type II error likely?
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Checklist of Critical Factors

• Did they use meaningful outcomes and measures?
• Appropriate comparison therapies
• Reasonable outcomes 

• HbA1c vs FPG vs neuropathies vs …

• Did they account for validity and reliability issues?
• Factors that would affect the outcome

• Other therapies?
• Study conditions?
• Etcetera …

Checklist of Critical Factors

• Was randomization in place and did it work?

• Was mortality an issue (ITT)?

• If they calculated RR/OR/HR, did they 
discuss AR, ARR, NNH, NNT?
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Questions?

chuck.phillips@drake.edu
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