Quantitative Bias Correction for Misclassification

Core Correction Formula:
For non-differential misclassification of exposure:

Pobserved — (1 — Speciﬁcity)
Sensitivity + Specificity — 1

Ptrue =

Where:
e P 4. = True prevalence of exposure
® Popserved = Observed prevalence of exposure

e Sensitivity = Probability of correctly classifying exposed individuals

Specificity = Probability of correctly classifying unexposed individuals

Parameter Value
Sensitivity 0.80 (80%)
Specificity 0.80 (80%)
Total with disease 100

Total without disease 100

Observed Data (with misclassification):

Disease + Disease — Total
Exposed 68 32 100
Unexposed 32 68 100
Total 100 100 200

Correction Calculations:
1. Calculate observed exposure prevalence in each disease group:

68
P,us(Exposed|Disease+) = 100 = 0.68

32
P,s(Exposed|Disease—) = 100 = 0.32

2. Apply correction formula to each group:
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3. Calculate corrected cell counts:

True Exposed & Disease+ = 0.80 x 100 = 80
True Unexposed & Disease+ = 0.20 x 100 = 20
True Exposed & Disease— = 0.20 x 100 = 20
True Unexposed & Disease— = 0.80 x 100 = 80

Corrected Data:

Disease + Disease — Total
Exposed 80 20 100
Unexposed 20 80 100
Total 100 100 200
Results:
Measure Observed Corrected
Risk Ratio 2.125 4.00
Bias Factor 0.53 1.00
% Attenuation 47% 0%

Important Assumptions:
o Non-differential misclassification (same error rates in all groups)
e Known sensitivity and specificity from validation study

e Misclassification is independent of other variables
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