
Xirui Liu, Associate in Research
United States Transuranium and Uranium Registries

1845 Terminal Drive, Suite 201, Richland, WA 99354
ustur.wsu.edu | xirui.liu@wsu.edu

Quantification of Outcome Misclassification

2026 USTUR Scientific Advisory Committee Meeting 
Hampton Inn, Richland, Washington; April 16–17, 2026



Study Overview
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Phase 3 Correction
Correct outcome misclassification to improve 
study accuracy

Impact
Quantify how outcome misclassification 
impact epidemiological study conclusions

Phase 2

Identification
Identify outcome misclassification among 
USTUR registrants

Phase 1



Phase 1: Identification
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Death Certificate
• Based on clinical symptoms
• Commonly used in epidemiological 

studies

Same individual
Different diagnoses of cause of death

Autopsy Report
• Based on postmortem findings
• Considered the gold standard for 

underlying cause of death



Phase 1: Published Findings
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Quantify outcome misclassification impact on epidemiology study conclusion

Phase 2: Research Question
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Phase 2: Study Design
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Quantify outcome misclassification impact epidemiology study conclusionson

Quantify

• Maximum 
possible impact
start from boundary 
scenario
measure percentage

Outcome 
misclassification

• Over 
misclassification

• Under 
misclassification

• Combined effects

Impact

• Odds ratio: 
increase

• p-value:                 
non-significant 
→ significant

Epidemiology           
study

• Independent variable: 
radiation dose 
exposure

• Dependent variable: 
cancer cause of death

Conclusion

• Odds ratio
•  p-value



Phase 2: Methodology
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I. Dose generation 

Real 
dose records

Generate 
dose data

Similar?
generated 

vs. real

II. Outcome generation & Initial dataset selection

Generate 
Outcome data

Combine 
dose + outcome

Calculate 
OR & p-value

Meet?
selection 

criteria

III. Misclassification simulation

Simulate
over & under misclassification

Recalculate
ORmis & pmis

IV. Summary statistics calculation

Calculate
% ORmis increased  &  pmis change to significant

Yes

No

Yes

No

Repeat



R Shiny Tool: Dose Upload and Generation
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R Shiny Tool: Outcome Generation and Selection

9
Xirui Liu I 2026 SAC Annual Meeting: Outcome Misclassification



R Shiny Tool: Misclassification Simulation
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R Shiny Tool: Statistic Calculation
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Phase 2: Published Findings

General understanding
• Non-differential misclassification                                                                                              

biases dose-response association                                                                                                
toward the null

Our finding
• Non-trivial probability that outcome misclassification moves an individual 

dose-response association away from the null
o even changing conclusions from non-significant to significant

• In borderline scenarios, up to 42.8% of conclusions could potentially be 
impacted by the outcome misclassification

• Impact was more sensitive to low misclassification rates
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Phase 2: Factor Analysis
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Sample Size
200 → 5,000

Number of 
simulations
50 → 5,000

Disease baseline 
probability
10% → 20% → 30%

Significance 
threshold
0.01 → 0.05 → 0.10
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Phase 2 Factor: Sample Size
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Phase 2 Factor: Sample Size
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Phase 2 Factor: Number of Simulations
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Phase 2 Factor: Number of Simulations
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Phase 2 Factor: Baseline Disease Probability
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Phase 2 Factor: Baseline Disease Probability
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Phase 2 Factor: Significance Threshold
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Phase 2 Factor: Significance Threshold
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Phase 2: Factor Analysis
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Sample Size
200 → 5,000

Number of simulations
50 → 5,000

Disease baseline probability
10% → 20% → 30%

Significance threshold
0.01 → 0.05 → 0.10
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Initial dataset easier to find and 
more practically representative

Pattern smoother, cleaner, and more 
interpretable

Higher percentage decreases 
Lower percentage increases

Percentages increase across all 
combinations of rates



Phase 2 Impact

• Quantify the misclassification 
impact on epidemiological study

• Explore factors affect the results

Phase 3 Correction

• Apply correction methods

• Assess whether correction methods 
work as expected

Summary and Future Work
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Thank you! :)
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