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”3 A brief tour through ideas

A How do we frame the modeling problem to address
public health questions?

A Why is it important to use measurement error
models?

A How do we think about constructing statistical
models that account for errors?

A What do these models look like? How do you design
a study to use them?

I Unbiased activity measure




ﬂa What is the relevant concept”

A Many health outcomes are related to the
long-term behavior of individuals, not what an
iIndividual did yesterday or last week

A Longterm behavior is characterized by the
usual activityfor an individual

Usual Activity
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-I averaged over a long period of time -




a Inference about whom?

A Although usual activity is an individdeakel
metric, our focus is on public health questions

A To address these questions, we need to
characterize usual activity patterns for a groug

or population of individuals

I Requires individual measurements on a

(probability) sample of individua
A From this, we can estimate po

s from the pop.

0. characteristic

I % of population with inadequate activity




ﬂs Basic approach

A Use selfreport activity data on a sample of
iIndividuals to make inferences about usual
activity in the population

A Because selfeport activity data measure
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measurement error models to obtain
Inferences about usual activity in the
population that are adjusted for error
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seltreport activity?
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A Biased estimates of
correlation and
regression coefficients

A For correlation or a
regression that uses
seltreported activity as
the only covariate,
slope Is attenuated Activity per unit time

A Bias not predictable in
regression with more
covariates than self
reported activity
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J¢B) selfreport activity?

A Want to estimate
average activity levels in
the population?

I If seltreported data are
biased, estimated mean
usual activity Is biased

A Want to estimate the
percent of population with
poor activity levels? e

I Extra variation in selfeported
data cause the spread of
distribution to be too wide,
percentages are biased

Usual activity

ERH _______ 24hr recall




Addressing errors in variables requires
attention to design and analysis methods
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Prevention Adjustment
Avoid error Reduce impact of error
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data collected are Include terms to
related to the concept describe systematic and

of interest (if possible) random errors
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protocol or question to generate the kind of

generate accurate and data required to

precise measurements  estimate these
or responses parameters




wa Sources of errors

A Error framework used in statistical surveys to
describe errors

I Coverage (frame) error

I Nonresponse error

I Specification error Measurement and
i Measurement error SELE GE MBI
. : process

| Processing error




ﬂa Specification error

A We are generally interested in collecting data
on a specific concept (construct), even If we
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Specification Error
Error that arises when our question or measuremert
method does not match the target concept




ﬂa Measurement error

Measurement error
Error that arises in obtaining a response or
measurement during data collection

A Examples
I Respondent errors Iin recalling prior activities
I Deliberate or subconscious oveporting of time




Processing error
Error that is induced in manipulating the raw data tc
create analysis variables




