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Abstract
Up to now, almost all existing methods for joint modeling survival data and longi-
tudinal data rely on parametric/semiparametric assumptions on longitudinal covari-
ate process, and the resulting inferences critically depend on the validity of these 
assumptions that are difficult to verify in practice. The kernel method-based pro-
cedures rely on choices of kernel function and bandwidth, and none of the exist-
ing methods provides estimate for the baseline distribution in proportional hazards 
model. This article proposes a proportional hazards model for joint modeling right 
censored survival data and intensive longitudinal data taking into account of within-
subject historic change patterns. Without any parametric/semiparametric assump-
tions or use of kernel method, we derive empirical likelihood-based maximum like-
lihood estimators and partial likelihood estimators for the regression parameter and 
the baseline distribution function. We develop stable computing algorithms and pre-
sent some simulation results. Analyses of real dataset are conducted for smoking 
cessation data and liver disease data.
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1  Introduction

In medical research, epidemiology, social and behavior science studies, etc., the 
interrelationships between time-to-event variable, i.e., survival time, and longitudi-
nal covariates are often the primary research interest. Due to the challenges encoun-
tered in some important clinical trials on AIDS and cancer research, statisticians 

 *	 Jian‑Jian Ren 
	 jjren@umd.edu

1	 Statistics Program, Department of Mathematics, University of Maryland, College Park, 
MD 20742, USA

2	 U.S. Food and Drug Administration, Center for Biologics Evaluation and Research (CBER), 
10903 New Hampshire Avenue, Silver Spring, MD 20993‑0002, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-024-00899-5&domain=pdf
hiros
?????????


	Empirical likelihood MLE for joint modeling right censored survival data with longitudinal covariates
	Abstract
	1 Introduction
	2 Proportional hazards model with historic change patterns
	2.1 Existing methods
	2.2 Data examples
	2.3 Proposed proportional hazards model

	3 Maximum likelihood estimator
	3.1 Estimating function with restriction
	3.2 Generalized estimating function

	4 Simulation studies
	4.1 Case 1 simulation studies
	4.2 Case 2 simulation studies
	4.3 Discussion and concluding remarks

	5 Real data analysis
	5.1 Smoking cessation data analysis
	5.2 Liver disease data analysis

	Acknowledgements 
	References




