Misclassification and Measurement Error

Misclassification
(measurement error)
information bias
measurement error LDL (continuous)
misclassification A HIV
Yes / No (dichotomous / categorical)
bias exposure, outcome, confounder
information bias observation bias
Exposure > Outcome
Cohort; selection observation
Case-control: observation selection

Cohort study
information bias observation bias
case-control study

(SIDS)
Drews (SIDS)
(Am J Epidemiol 1987)

N N
1
o

50 34 84
33 311 344
83 345 428




(sensitivity)
©=50/83=0.60
specificiety)
&P =311/345=0.90
(false positive)
1- ®=1-0.90=0.10
(false positive)
1-6=1-0.60=0.40
(predictive value positive)
(predictive value negative)

Predictive value positive = 50 / 84 = 0.60
Predictive value negative = 311/ 344 = 0.90



200 golden standard

40
5
40 5 60
95
80 20 100
3 47 50
83 67 150

Sensitivity, specificity, false positive, false negative, predictive value positive, predictive value
negative

Sensitivity = 80/ 83 =0.96

Specificity = 47 /67 =0.70

False negative =1 -0.96 = 0.04

False positive =1 -0.70 = 0.30
Predictive value positive =80/ 100 =0.8
Predictive value negative =47 /50 = 0.94




Case control study non-differential (= random) misclassification

misclassification sensitivity / specificity control cases

differential (= non-random) misclassification sensitivity and/or specificity  control

cases
Prospective cohort study  nested control study prospective exposure data
misclassification non-differential

exposure — outcome golden standard (no

misclassification)  golden standard misclassification
misclassification  exposure Disease misclassification

A+B=a+b=M;,C+D=c+d=M,

No-misclassification ( )
Exposed (X =1) Non-Exposed (X = 0) total
D=1 a b M,
D=0 c d Mo
Misclassification{ }
Exposed (Z =1) Non-Exposed (Z = 0) total
D=1 A B M;
D=0 C D Mo
sensitivity  specificity
A A

A=Ba+(1- )b
B=(1-Oa+pb
C=0Oc¢+ (1-)d
D=(1-O)c +¢d

golden standard ©=0.60,¢p=0.90
X=1 X=0
D=1 46 165
D=0 37 180
A B.C.D

A=060x46+ (1-0.09)x 165 =44
B= (1-0.60)x46+0.90 x 165 = 167



C =0.60 x 37 + (1 — 0.9) x 180 = 40
D=(1-0.6)x 37 +0.9x180 = 177

Z=1 Z=0
D=1 44 167
D=0 40 177
golden standard sensitivity = 0.5, specificity = 0.5
X=1 X=0
D=1 60 70
D=0 200 400
A=05x60+05x70=65
B=05x60+0.5x70=65
C =0.5x 200 + 0.5 x 400 = 300
D =0.5x 200 + 0.5 x 400 = 300
Z=1 Z=0
D=1 65 65
D=0 300 300
sensitivity = 0.5, specificity = 0.5 A=B, C=D

1.71 1.0

sensitivity / specificity

A=( ©M;-B)/ (O +p-1)
B=(OM;-A)/ (O +p-1)
C=(My-D)/(© +p-1)
D=(O\M;-C)/ (0 +p-1)

A+B=a+b=M;,C+D=c+d=M,

Drew SIDS 564
580
Z=1 Z=0 total
D=1 122 442 564
D=0 101 479 580

OR =(122x 479/ (442 x 101) =1.31
Sensitivity = © =0.60
Specificity =¢p=0.90




total

X=1 X=0
D=1 131.2 432.8
D=0 86.0 494.0

564
580

misclassification bias

OR

OR = (131.2 x 494) / (432.8 x 494.0) = 1.74

null value

sensitivity = specificity =05 OR=1

misclassification bias

misclassification bias
non-differential misclassification

differential misclassification

OR

bias

non-differential misclassification bias

Sensitivity = 0.96,

specificity = 0.70 OR
Z=1 Z=0 total
D=1 90 60 150
D=0 300 500 800
ORobserved= 2.5
X=1 X=0
D=1 68.2 81.8 150
D=0 90.7 709.1 800
ORtrue =6.5
Non-differential misclassification OR




	Misclassification and Measurement Error
	Predictive value positive = 80 / 100 = 0.8


