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TIME-ZERO VIOLATIONS CAUSE BIAS IN OBSERVATIONAL
STUDIES ON SCREENING COLONOSCOPY
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Time zero violation in observational study design falsely suggested
colonoscopy was twice as effective at preventing distal versus proximal
colorectal cancer, a difference that disappeared when the same data were
analyzed using target trial emulation.

KEY POINTS

- Analysis of German claims data using time zero violation (unsynchronized eligibility check,
treatment assignment, and follow-up start) showed colonoscopy relative risk of 0.41 for distal
CRC versus 0.66 for proximal CRC, suggesting differential site-specific effectiveness.

- When the same dataset was analyzed using target trial emulation to avoid design-induced
bias, relative risks were similar for both sites: 0.67 for distal CRC and 0.70 for proximal CRC.

- The study population comprised 55-69-year-old persons at average CRC risk followed for 11
years in a dataset with 20% German population coverage.

- The findings demonstrate that time zero violation can substantially bias observational studies
and falsely indicate site-specific differences in screening effectiveness where none exist.
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