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Background & Objective

Model: Dynamic Discrete-Choice Model of Lung Cancer
Screening and Lung Cancer Trial Participation

Result 1: Screening Experience Matters Counterfactual Analysis: Whom to Recommend?

 Lung cancer is the leading cause of cancer-related death in the U.S. and
worldwide.

* LDCT (Low-dose computed tomography) screening can detect cancer earlier, but
real-world uptake remains low despite guideline expansions. For example, only 4.5%

False positives alone do not stop screening, but invasive follow-up lowers

* Dynamic discrete-choice model: each year, individuals choose whether to screen; repeat screening.

trial participants also choose whether to remain in the trial.
* People are forward-looking: today’s screening affects beliefs, future screening,

Simulate full annual screening among target groups while others behave as

estimated.
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Result 2: Evidence of Self-Selection

Individuals make forward-looking decisions by weighing
expected health gains against screening-related costs.
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Institutional Context and Screening Guidelines Likelihood

* People are more likely to screen as the time since last screening increases
(positive duration dependence).

 Among lung cancer patients, individuals who screen tend to hold higher prior
beliefs of lung cancer risk.

* Limited expected survival benefits can rationalize low uptake even when screening
IS clinically recommended.

 False-positive uncertainty matters because it creates anxiety, diagnostic

« Estimate a model of two linked decisions: trial participation and lung cancer
screening.

» Use trial data to observe detailed screening results and population data to avoid
relying only on selected trial participants.

 Correct the choice-based NLST sample using a weighted exogenous maximum
likelihood approach; estimate remaining parameters by maximum simulated

* NLST compared LDCT with CXR among high-risk smokers, with participants being
randomly assigned to do annual screenings under either LDCT or CXR for 3 years.

« LDCT improves early detection but creates more false-positive results while CXR is
unable to detect < 4mm tumor but with lower false-positive rates.

» Guidelines expansion: 2013 USPSTF, 2021 USPSTF expansion, 2023 ACS

Policy Implications

» Guidelines should not only expand eligibility; they should improve targeting and
adherence among high-risk underrepresented groups.

 Patient experience after false positives matters for long-run screening participation.
* Annual screening remains the most life-saving recommendation among simulated
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Limitations & Extensions

Main takeaway

What the Model Adds

, » Separates clinical risk from willingness to screen.
Age group s » Accounts for false-positive and false-negative uncertainty.
S S o numberof aigible (2013 guicelnes) - Allows past screening results to affect future adherence.
« Makes it possible to compare policy targets when 100% uptake is unrealistic.
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Low uptake is not only an access problem. It is also a behavioral
selection problem: the people who choose screening are not necessarily
those who would benefit most.

* Treatment choices, false-positive rates, and invasive procedures are not fully
endogenized.

» Future work: incorporate richer clinical oncology progression and treatment pathways.
» Spending estimates are simulation inputs, not claims-based causal effects.
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