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1. Is the report believable?

2. Is it relevant to my practice?

Reader’s patients/ Population

External ValidityInternal Validity

因 果

Selection Bias

• Membership bias

? Other healthier lifestyles

JoggersNon-joggers

AMI

Selection Bias

• Membership
• Admission-Rate
• Incidence-Prevalence
• Unmasking
• Non-respondent



Selection Bias

• Admission rate (Berkson) Bias
– Exposure of interest   Admission Rate
–  Odds ratio 

Selection Bias

• Incidence-Prevalence (Neyman) Bias

Snow-Shovelling
In AMI

Survived/ Hospitalized

Died

Selection Bias

• Unmasking (Dectection Signal) Bias
– Exposure   Outcome detection
– (e.g. HRT  symptomless endometrial cancer 

to bleed  Odds ratio)

• Non-respondent Bias
–  return questionnaires in smokers 

Information Bias

• Ascertainment
• Diagnostic suspicion
• Recall bias

Information Bias
• Ascertainment

– Information gathered in different ways
– e.g. Exposure (bedside)  Control (tel.)

• Diagnostic suspicion 
–  intensive search for disease in exposed 

group

 Double-blind 

Information Bias

• Recall bias
–  recall in cases ( motives) 



Confounding

OCP AMI

Smoking

How to Control Confounding?

• Restriction
– Excludes confounding
–  Internal validity;  External validity

• Matching
• Multivariate technique 
• Stratification


