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Incorporating published univariable associations in diagnostic and prognostic modeling

Introduction
Diagnostic and prognostic literature is overwhelmed with studies
reporting univariable predictor-outcome associations. Currently,
methods to incorporate such information in the construction of a
prediction model are underdeveloped and unfamiliar to many
researchers.

Methods
This article aims to improve upon an adaptation method originally
proposed by Greenland (1987) and Steyerberg (2000) to
incorporate previously published univariable associations in the
construction of a novel multivariable prediction model.

Greenland/Steyerberg Adaptation
Method
Univariate (u) → adjusted (m) RR [2,3]
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Improved AdaptationMethod
IUnbiased variance component
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IRobust estimation [1]

µm|I ∼ Cauchy (0, 2.5) ,µu|I ∼ Cauchy (0, 2.5)

Simulation Study
IReference model with 2 predictors for generating data with

x1, x2 ∼ N (0, 1) and r (x1, x2) = 0
I Individual Patient Data (nIPD = 100 → 1000)
I4 heterogeneous literature studies (nj = 500)

Application
IPrediction of peri-operative mortality (in-hospital or within 30

days) after elective abdominal aortic aneurysm surgery
I Individual patient data: 238 patients (including 18 deaths)
IUnivariable literature data: 15 studies with 15,821 patients

(including 1,153 deaths)

Conclusion
IAdaptation methods outperform established approaches ignoring

prior evidence
IAdaptation methods are especially worthwhile when relatively

limited individual patient data are available
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Results Simulation Study
Mean squared error and coverage of the 95% confidence interval for estimated
regression coefficients β1 (for σh = 0 and σh = 0.20)
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Results Application
Calculation of adapted associations for Mortality of Elective Aortic Aneurysm
Surgery

Female sex

−2 −1 0 1 2 3

History of MI

−2 −1 0 1 2 3

CHF

−2 −1 0 1 2 3

ECG: ischemia

−2 −1 0 1 2 3
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