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Abstract: Breast cancer is the most common noncutaneous cancer in American women. It is associated with high mortality
risk; however mortality is strongly correlated with stage at detection, where cancers detected at an early stage have improved
survival. There have been recent controversies regarding breast cancer mammography screening policies. In 2009 when the
United States Preventive Services Task Force (USPSTF) recommended changing the screening policy from annual screening
beginning at age 40 to biennial screening for women 50 to 75, it generated significant commentary and initiated discussion on
the topic of over-diagnosis. In fact, many agencies including the American Cancer Society (ACS), did not adopt the USPSTF
screening policy. We propose a decision modeling framework that explores the issues of over-diagnosis and over-treatment.
We discuss our research in the area of breast cancer screening and our use of the community-based Carolina Mammography
Registry (CMR) data for model parameterization.
This research seeks to quantify the impact of breast cancer spontaneous regression on patient outcomes with respect to
different mammography screening and treatment policies. In most screening and treatment decision models, breast cancer is
modeled as a progressive disease. However, there have been medical studies that suggest breast cancer may regress without
treatment. While this has initiated a lot of debate in the medical community, there have been limited analytical studies on the
topic. We present a partially observable discrete-time Markov model that incorporates disease regression, allowing transition
from in situ (non-invasive) cancer to a cancer-free state. We use policy evaluation to quantify (in terms of lifetime breast
cancer mortality risk) the impact of the probability of breast cancer regression on sample path behavior as a function of
screening policy and various treatment decision rules. A nonparametric cumulative incidence function is developed to
estimate the probabilities of death from breast cancer and other causes using the CMR data. The ACS and the USPSTF
screening policies are evaluated and compared, under different treatment decision rules, as a function of the regression
probability. The results suggest that a woman’s lifetime breast cancer mortality will be affected by disease regression and it
may be worthwhile for patients to wait to treat under these conditions.
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