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Available data

I Odense PharmacoEpidemiologic Database (OPED)

| Started in 1992
I Covers Fyns County, Denmark (470,000 inhabitants)
I Unique identi cation of individuals (Civil Registration
Number)
I Date of birth, gender, and death
I Dates of immigration
I All subsidized and prescribed drugs
I Date of redemption
I Unique identi cation of drugs (ATC-coded — WHO
standard)
I All antidiabetic drugs identi ed by initial “A10” (qlzszm":rpiz!m
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Estimating treatment prevalence

I Need treatment status at a given point in time tg

I Data truncated outside observation window
I Traditional solution:

I Look at time window just before tg
I Treated at ty if redemptions observed
I Untreated otherwise
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Estimating treatment prevalence

I Need treatment status at a given point in time tg

I Data truncated outside observation window
I Traditional solution:
I Look at time window just before tg

I Treated at ty if redemptions observed
I Untreated otherwise

I Termed the run-in method

Henrik Stevring Selection bias due to immigration



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|mlT|Igl'aIIOI‘I Inrun-in [)eI'IOd
The research problem

Subjects

ceeeelicccsccscccccccnns

cececeoddecsscccccsssccscccs

—— — — — — — — ——

______‘_
'

to Calendar time

Selection bias due to immigrati



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|mlT|Igl'aIIOI‘I Inrun-in [)eI'IOd
The research problem

Subjects

cecce B eccccsscsoscsecssns

cecec e Bececscsscsssscsens

’
?

—— —— — — — — — — —

to Calendar time

Selection bias due to immigrati



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
Immigration in run-in period
The research problem

Subjects

cecce B eccccsscsoscsecssns

cecec e Bececscsscsssscsens

|

_‘__,_________
1S

!

/ to Calendar time
Moves into capture area

Henrik Stevrin SEIE I EN



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|!'ITITIIQI'HU(1I‘I Inrun-in DE‘I'IOd
The research problem

Selection? — bhias?

I Ignore immigration status?

enrik Stevring Selection bias due to immig|



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|!'ITITIIQI'HU(1I‘I Inrun-in DE‘I'IOd
The research problem

Selection? — bhias?

I Ignore immigration status? ! differential misclassi cation!

enrik Stevring Selection



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|!'ITITIIQI'HU(1I‘I Inrun-in DE‘I'IOd
The research problem

Selection? — bhias?

I Exclude immigrants? | selection bias?

enrik Stevring Selection bias due to immig|



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|!'ITITIIQI'HTIOI‘I Inrun-in DE‘I'IOd
The research problem

Selection? — bhias?

I Exclude immigrants? | selection bias?
I Potential for selection bias?
I 2.5% immigrates within a calendar year
I Immigrants are younger
I Immigrants are healthier (before move at least)
I Younger and healthier ! lower treatment prevalence

Henrik Stevring Selection bias due to immigration



The origin of selection Odense PharmacoEpidemiologic Database (OPED)
Schematic representation of data
The estimation problem

Schematic representation of run-in period
|!'ITITIIQI'HU(1I‘I Inrun-in DE‘I'IOd
The research problem

Selection? — bhias?

I Exclude immigrants? | selection bias?
I Potential for selection bias?

I 2.5% immigrates within a calendar year

I Immigrants are younger

I Immigrants are healthier (before move at least)

I Younger and healthier ! lower treatment prevalence

I How large is the selection bias wrt. prevalence?
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Introduction to Waiting Time Distribution (WTD)

I Consider events in the observation window [ty; ).
I Consider all present at tg
I Basic individual stochastic variables

X: Initial treatment status at tp
(unobserved/latent)
T: Time from ty to rst event in time window
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Introduction to Waiting Time Distribution (WTD)

I Consider events in the observation window [ty; ).
I Consider all present at tg
I Basic individual stochastic variables

X: Initial treatment status at tp
(unobserved/latent)
T: Time from ty to rst event in time window

I Interest parameter is
p=P(X=1)

- the prevalence at tg
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WTD for use of anti-diabetics in Funen County, 2003
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The idea of Hallas et al.
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The parametric WTD
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Avoiding selection

Waiting Time Distribution (WTD)
Using WTD for estimation
Idea for measuring bias

101 on WTD

I Time to rst event, T, has a two-component distribution
(Hallas et al. 1997)

I Residual time to next redemption for prevalents
(forward recurrence distribution)

I Time to treatment initiation for incidents
(nearly uniform)

I Distribution of T can be parameterized

I Yields MLE of prevalence, P(X = 1)

I Can account for censoring, even when it depends on X
I Detalls in (Stgvring and Vach 2005)
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Using WTD for estimation

Idea for measuring bias

Estimation with and without selection

1. Use run-in to estimate prevalence for non-immigrants
2. Use WTD to estimate prevalence for the entire cohort
3. Use difference to estimate bias

4. For each year 1993 - 2004
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Improving agreement
Summary on calibration — and run-in methods

Same cohorts - same results with run-in and WTD?

I Choose length of run-in period: Six months / One year
I Consider only non-immigrants

I For these

1. Estimate prevalence with run-in method
2. Estimate prevalence with WTD method
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I Choose length of run-in period: Six months / One year

I Consider only non-immigrants
I For these

1. Estimate prevalence with run-in method
2. Estimate prevalence with WTD method
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Same cohorts - same results with run-in and WTD?

I Choose length of run-in period: Six months / One year

I Consider only non-immigrants
I For these

1. Estimate prevalence with run-in method
2. Estimate prevalence with WTD method
3. Compare results

I Hopefully, WTD and run-in method give identical results
I If not, need to understand why
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Why six months is better

I Run-in period of 6 months corresponds better to WTD

I Corroborates with previous ndings (Green, Diabetologia,
1981):
Close agreement between current treatment status and
antidiabetic medication in past six months

I WTD estimates prevalence of current treatment

I ldea for further improvement of run-in estimate:

1. Consider last redemption in run-in period
2. If more than six months to next redemption:
— consider treatment discontinued
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Accounting for treatment cessation
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As good as it gets?

I Accounting for treatment cessation improves agreement
I Overcompensation for subjects with:
I Redemption just before index date
I Subsequent redemption more than half a year after index
date
1 considered untreated on index date
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As good as it gets?

I Accounting for treatment cessation improves agreement
I Overcompensation for subjects with:

I Redemption just before index date
I Subsequent redemption more than half a year after index
date

1 considered untreated on index date
I Conclusions
I Some degree of ad-hoc decision is inherent with run-in
methods
I Run-in methods yields biased parameter estimates
I Run-in methods yields biased standard errors
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Setup
Calibration of methods Results

Improving agreement
Summary on calibration — and run-in methods

As good as it gets?

I Accounting for treatment cessation improves agreement
I Overcompensation for subjects with:

I Redemption just before index date

I Subsequent redemption more than half a year after index
date

1 considered untreated on index date

I Conclusions

I Some degree of ad-hoc decision is inherent with run-in
methods

I Run-in methods yields biased parameter estimates

I Run-in methods yields biased standard errors

I From now on: Only consider WTD
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Adjusting for age and gender

What to compare

Selection created by six months run-in
1. Non-immigrants vs. immigrants
2. Non-immigrants vs. all
3. Estimates strati ed on gender and age

Henrik Stevring Selection bias due to immigration



Setup
Overall results
Adjusting for age and gender

Selection bias

Non-immigrants vs. immigrants
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Non-immigrants vs. all — relative bias
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The mechanisms of selection
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Take home messages

Lessons learned

I Evaluation of bias requires very speci c parameter
de nition

I Selection bias is real...
I ...but its overall impact is rather limited

I Analyses based on run-in periods should be adjusted for
age and gender
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I How can we estimate the variance of biases?
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I How can non-chronicity of treatment be modeled more
explicitly?
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Take home messages

Future research

I How can we estimate the variance of biases?

I How can non-chronicity of treatment be modeled more
explicitly?

I Can the WTD-method replace the run in-method
completely?
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Take home messages

Thank you for your attention!

Slides prepared with IATeEXand Beamer
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