Are the Amyloid and Tau Alzheimer’s Disease Literatures Equally Credible? A Variable-Power P-Curve Analysis of Bias Signatures
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AD Biomarker Research & Credibility P-Value Distributions: Theory Imposes Shape Restrictions Bias Signatures: 1992-Present & 2021-Present
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Do the amyloid and tau AD literatures show distinct signatures : 4'
of p-hacking and publication bias? N : Across the full study period, amyloid shows stronger
Do differences narrow after the 2021 aducanumab approval? \ bias signatures than tau.
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Source. PubMed-indexed abstracts, 1992—present, referencing "amyloid" Amyloid also shows more excess mass below p = 0.05,
or "tau" + AD/dementia. Comparator. Tau acts as an internal field- suggesting more just-significant p-values than expected.
matched control: same audience, journals, statistical norms. In the recent window, the amyloid-tau gap narrows.

LLM Extraction of P-Values from Journal Abstracts Interval-Smoothed Histograms | The cliff gap is no longer clearly distinguishable from zero, and the
* Reported p-values are imprecise intervals, not exact points. excess-mass gap is substantially smaller.

* Instead of forcing each p-value to a single number, we spread each

Empirical P-Value Distributions: Bias Present in Both Literatures
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500 - Both amyloid and tau show strong bias signatures. Sharp cliffs at p
= 0 = - = 0.05 and substantial excess mass in (0.01, 0.05).
850012 2 4 Calendar time is a confounder. Tau expanded later in the AD
5 - 9 34 literature, so full-period comparisons mix an earlier-growing
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b_C Methods. | C 4 val 2 Fitt 10 When restricted to the same recent period, amyloid and tau look
“turve Viethods, Interval-Lensorec Values, Itting , , 9 . ' similar. Bias signatures remain large in both literatures, but the
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Gamma-Mixture P-Curve Distributions. Not every study has the same p-value p-value amyloid-tau gap is much smaller.
chance of finding a small p-value. We model p-values as a mix of studies . . Interpretation. Substantial p-hacking and/or publication bias is
with different statistical power & estimate that mix. Top: Uniform Interval Smoothing. present in both literatures, with apparent amyloid-tau differences
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Interval-Censored Values. Models use the probability of each reported Amyloid (n =7,223) and tau (n = 3,384) p-values from 1992—present were largely reflecting publication era and evolving reporting norms
interval, rather than fitting exact values. spread uniformly across their reported precision intervals before binning.
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simple discontinuity measure at 0.05.
* Excess mass in (0.01, 0.05). Fit the models excluding this window;
compare predicted vs. observed mass inside it. BROWN UNIVERSITY

The p = 0.05 cliff and excess mass below 0.05 remain, indicating that bias
signatures are not an artifact of interval smoothing.
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