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Random measurement error in FV intake leads to scatterplots (diamond dots) that are 
either higher or lower than true values (round dots). As a result, the regression slope
that quantifies the association between FV intake and lower risk of cancer becomes
more flattened (solid line) than the true slope (dashed line). This flattening effect 
quantifies the attenuation due to measurement error in the exposure. Attenuation refers
to the bias of the association toward the null (Kipnis et al., 2003). Additionally, the
variability around the regression line is much greater when the measured intake is used 
(diamond dots) than the variability around the regression line when the true intake is 
used (round dots), demonstrating loss of statistical power. The implication of the loss 
of power is that larger sample sizes are required to detect associations.

Figure 1.1: Simulated data showing the two important effects of measurement error on the 
association between reduction of risk of cancer (outcome) and FV intake (exposure): bias in
the exposure-outcome association (attenuation) and loss of statistical power to detect 
associations. True intake (exposure) is shown by round dots and measured intake by 
diamond dots. 

The focus of this thesis is on methods to adjust for the bias in the exposure-outcome 
associations, when exposure variables are measured with errors. When multiple 

True slope
Estimated slope

X (here relative labor supply of 
skilled and unskilled workers)

Y
 (h

er
e 

w
ag

e 
pr

em
iu

m
 o

f 
sk

ill
ed

 v
s. 

un
sk

ill
ed

 w
or

ke
rs

)




