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Tothe Editor:

When sampling frames differ for cases and controlsin a popul ation based study, there are
several analytical options to increase study validity. Oneisto exclude cases not found in the
sampling frame for controls. Another, when the case sampling frame is nearly complete, is
to link cases to the sampling frame for controlsin order to obtain the information needed to
model coverage propensity scores.1 Propensity scores have been used to address selection
bias due to non-response and treatment-selection,? 3 but we have found no studies that used
propensity scores to address selection bias due to inadequate sampling frame coverage. We
describe such an application here.

Our analyses use data from the Wisconsin Women’'s Health Study. Cases were women with
incident invasive breast cancer reported to Wisconsin's mandatory cancer registry. Controls
were identified using a master file of licensed drivers who consented to have their private
information released by the Wisconsin Department of Transportation. An estimated 68% of
Wisconsin women with valid driver’s licenses provided this consent in 2008.# Case
eligibility was limited to women with a Wisconsin driver’s license (verified by self-report).

We calculated odds ratio (OR) estimates of breast cancer risk using 3 established methods to
correct selection bias, and compared these with published estimates.® 6 The 3 methods were
(1) excluding cases not in the control sampling frame, (2) applying propensity scores as
weights, and (3) using quintiles of propensity scores to stratify analyses. We calculated
standard errors of OR estimates to compare their precision. Additional details, including
study inclusion criteria, are described elsewhere.#
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The 2,988 breast cancer cases were linked to the driver’ s license file to determine whether
cases matched a record from the master-file of drivers (sampling frame for controls).% 7
Propensity scores for inclusion in the sampling frame were cal culated using logistic
regression of 24 potential confounding factors ascertained through interviews with
participants.

The Table shows results of applying the 3 correction methods to are-anaysis of
antidepressant medications and breast cancer risk.6 Of the 3 methods, stratifying by quintile
of propensity score produced odds ratio3 with the best precision. Weighting, stratification
and exclusion produced odds ratio3 with a similar degree of bias correction. However, the
odds ratio3 changed only slightly after applying any of the correction methods. Similar
results were found in another re-analysis of breast cancer risk, that one in relation to
reproductive factors.4

Historically, the standard procedure in epidemiol ogic case-control studies has been to
exclude cases that could not have been approached to serve as controls. This procedure
assumes that factors that predict inclusion in the control sampling frame are similar for cases
and potential controls. The two propensity-score-based methods implemented here also
require this assumption and in addition, require correct model specification for propensity
score estimation. The advantage of the propensity score methods is that they preserve the
study base by allowing all casesto be used.

Selection bias caused by incomplete sampling-frame coverage is frequently overlooked. In
this study we linked the case and control sampling frames to demonstrate the use of
propensity scores to adjust for selection bias due to incomplete study-base coverage of the
sampling frames.

Acknowledgments

We gratefully acknowledge study assistance provided by Leonelo Bautista, Nora Cate Schaeffer, Javier Nieto, Paul
Peppard, John Hampton, Julie McGregor, and L aura Stephenson.

Funding: supported by the National Institutes of Health grants CA47147, CA67264 and CD000712

REFERENCES

1. Rosenbaum P, Rubin D. The Central Role of the Propensity Score in Observational Studies for
Causal Effects. Biometrika. 1983; 70(1):41-55.

2. Austin PC. The relative ability of different propensity score methods to balance measured covariates
between treated and untreated subjects in observational studies. Med Decis Making. 2009; 29(6):
661-677. [PubMed: 19684288]

3. Mansson R, Joffe MM, Sun W, Hennessy S. On the estimation and use of propensity scoresin case-
control and case-cohort studies. Am J Epidemiol. 2007; 166(3):332—339. [PubMed: 17504780]

4. Walsh, M. Improving case-control study validity by addressing driver's license sampling frame
limitations. Madison, WI: The University of Wisconsin - Madison; 2010.

5. Nichols HB, Trentham-Dietz A, Sprague BL, Hampton JM, Titus-Ernstoff L, Newcomb PA. Effects
of birth order and maternal age on breast cancer risk: modification by whether women had been
breast-fed. Epidemiology. 2008; 19(3):417—-423. [PubMed: 18379425]

6. Wernli KJ, Hampton JM, Trentham-Dietz A, Newcomb PA. Antidepressant medication use and
breast cancer risk. Pharmacoepidemiol Drug Saf. 2009; 18(4):284—290. [PubMed: 19226540]

7. Walsh M, Trentham-Dietz A, Gangnon R, Nieto F, Newcomb P, Palta M. Selection biasin
population based cancer case-control studies due to incomplete sampling frame coverage. Cancer
Epidemiology, Biomarkers & Prevention April 6, 2012.

Epidemiology. Author manuscript; available in PMC 2013 September 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Walshet d.

8. Wacholder S, McLaughlin JK, Silverman DT, Mandel JS. Selection of controls in case-control
studies. | Principles. Am J Epidemiol. 1992; 135(9):1019-1028. [PubMed: 1595688]

Epidemiology. Author manuscript; available in PMC 2013 September 01.

Page 3



Page 4

Walshet d.

S|0J1U02 199[8S 01 PAsn aJom ale.) Bul(duies 8y} Ul 10U Sased papn SEN
SpoyIeW U0 11991100 afieonod Jo sa|iuinb pue a103s Alisuado.d afelonod 10} SfeARIUL30USP1JU0D URIGO 0] pasn poyewl delisiood dupeweeduou SjeARiul 30USpP1UoD |8 104 Pash STl 1SS adUe Lien mzpow_Q

Sjuessa.dap iue pasn JaAsu Buiney Jo 1iodal sem sasAfeue |fe 10} AloBa1e0 aouase joy "asn auouwlioy Jo adAl pue ‘Aydeibowiwrew
‘asredousw e afe ‘sniess fesnedousu ‘xapul ssew Apoq ‘Jeaued Jo Aloisiy Ajiwe) ‘Yuig al| 1114 e abe ‘A1iked ‘mainielul Jo feak ‘afie oy paisnipe ”o [e 1 IJUB Ul Z3|0e ] WoJ}soirey SppO paisn ._umcDm

$3.109S Asuado.d

86,00 (L0T-6.0) (S0T-8.0) 7160 S9TT0 (T0T-€90) (86'0-€90) 820 2000 (00T-920) (66'0-GL0) /80 josa|nuind
€6800 (90T-GL0) WOT—220) 060 02ET0 (T0T650) (960-290) 2.0 71800 (00T-€.0) (860-G.0) 980  SWBRASe8I00S
Asuadold afeeno)
/€800 (90T-2£0) 060 T92TO (96'0850) SL0 2€L00 (66'020) 980 ousnpPx3
SoleY SPPO PoIR1I0D
Sv/0°0 (20T-080) 260 LOTTO (c0T—990) 780 TS900 (TO'T-82°0) 680  SO!eY SPPO Paus!idnd
do deisioog  plrepuels  HO do deisioog  plepuels  HO do deisioog  plepuels  HO
= jo3s jo3s
1D %56 1D %56 1D %56
asN WL IIND 95N oW IoH asN BAT

s Juessa Idepuy

8002—00Z ‘UISUOJSIAN ‘SUO (12D IpSLL JUesSaIdep iue
JO3SN O} U U S J8oued 1se8.q 104 4(S1D) S[eABIUI 80USP1JUOD 94GE PUR SO TR SPPO PR1IB.I00-SeI]-U0 NS S pue gpays!iand Asnoinaid

d|geL

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Epidemiology. Author manuscript; available in PMC 2013 September 01.



