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10.7 Logistic regression
We will use logistic regression to illustrate the main issues in treating measurement

error in non-linear models. The logistic regression model, described in detail in

Chapter 3, assumes that for a binary outcome Y (e.g., disease/no disease) that

(10.15)

where as earlier X is a vector of covariates (explanatory variables) and  the asso-

ciated vector of coefficients. The primary goal is usually estimation of the individ-

ual  and functions of them including the regression function itself. Also of

particular interest in epidemiology is  which is the odds ratio associated with

an increase of one unit in the predictor  with other values held fixed. The log

odds ratio is 

The main interest is with additive measurement error but the use of validation

data is accommodated in a few places. The assumption is that the model for the

true  given  is the linear Berkson model of the form  As

noted in Section 10.4 with random  and additive measurement error the linear

Berkson model follows (exactly or approximately) with  The

Table 10.15 Analysis of LA data regressing sc62 on sc50 and age and then on 
sc50 and weight in 1950 (wt50) with sc50 measured with error. Cor. denotes cor-
rected estimate. Standard errors in parentheses. Non-bootstrap analysis is based 
on robust estimate of standard errors.

Method

Intercept Age sc50

Est (SE) Est (SE)  95% CI Est (SE) 95% CI

Naive 215.8 (17.45) -0.602 (0.279) 0.250 (0.042)

Cor. 171.1 (28.78) -0.576 (0.279) ( -1.12, -0.03) 0.415 (0.095) (0.23, 0.60)

Boot Mean (SE) Mean (SE) Mean (SE)

165.65 (31.26) -0.569 (0.280) (-1.13, -0.01) 0.435 (0.104) (0.26, 0.69)

Method

Intercept wt50 sc50

Est (SE) Est (SE) 95% CI Est (SE) 95% CI

Naive 199.0 (22.7) -0.068 (0.115) 0.251 (0.043)

Cor. 153.4 (34.7) -0.057 (0.12) (-0.29, 0.18) 0.418 (0.099) (0.22,0.61)
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