Getting it Right: Several Analyses of a Repeated Measures Data Set

Robert Weiss^� Department of Biostatistics UCLA School of Public Health Los Angeles CA 90095-1772 U.S.A.

September 8, 1998

Abstract

I discuss statistical modeling issues in the context of 9 different analyses of a repeated measures data set collected to study the effects of pain coping style (CS) and a treatment Time pressure usually demands that Statisticians analyze data sets quickly, resulting in the use of models and methods that are simple and easily available in standard software. Occasionally we have time to take one data set thoroughly apart so as to make an attempt at getting the model completely correct, or, in this case, at least we get to try out several to many different analyses. This talk sketches a portion of a long term analysis of a Pediatric pain repeated measures data set. The data consists of up to 4 repeated pain tolerance trials on 64 kids. Pain tolerance is assessed by the length of time the children can keep an arm immersed in cold water. Some of the problems with the data set are (a) some missing data, (b) censoring of large responses, (c) repeated measures, (d) non-constant variance, (e) not overwhelming statistical significance and (f) interest in designing a new study. Space doesn’t permit the discussion of all of these problems, but I will discuss the path that my data analyses have taken and might take, and I compare and contrast some of the analyses, models and inference schemes.

Key Words: Bayesian Inference, Classical Inference, Model Selection, Model Specification, Robustness, Transformation,

�This work was supported by grant NIH #GM50011 from the National Institute of General Medical Science. The data set discussed in this paper was collected by Dr. Lonnie Zeltzer, head, Pediatric Pain Program, in the UCLA School of Medicine. Special thanks go to her for use of the data and long collaboration. Numerous collaborators must be thanked for this work, although all blunders are the sole responsibility of the author. The analyses discussed in this paper were performed with the help of, or reported in papers coauthored by Meehyung Cho, Joe Ibrahim (Harvard Biostatistics), Carlos Lazaro, Wenzhi Li, Yan Wang, Michael Yanuzzi, Charlie Zhang, and Fan Zhang. Cho, Lazaro, Li, Wang, Yanuzzi, C. Zhang and F. Zhang were graduate students in the department of Biostatistics, UCLA School of Public Health at the times of their collaborations with the author. The author thanks all collaborators for assistance and collegiality, and apologizes if someone has been omitted.

1 Introduction: Background and Considerations.

I’ve been analyzing this data set for perhaps 6 years now, since I first started collaborating with Dr. Lonnie Zeltzer director of the Pediatric Pain Program in UCLA’s School of Medicine. The data set is a repeated measures data set with an underlying 2 � 3 ANOVA type design. It will be described in detail in the next section.

An Assistant Professor cannot spend 6 years on a single project. We are required to publish; in my case, by developing Biostatistical research. When I was up for promotion to Associate Professor with tenure in UCLA’s Department of Biostatistics, I had to prepare my Curriculum Vitae (CV) with a list of the papers that I had written or co-written. This provided an opportunity to inspect and to introspect upon my work to date, as far as developing statistical methodology.

The raw data is in the paper Weiss, Cho and Yanuzzi (1998). I will try to place the tables on my web site http:////rem.ph.ucla.edu/¸rob for easier access to the raw data. Usually this material appears in my technical reports page which is referenced on this main page. You will need to edit the raw data files since they are LATEXsource code, but this shouldn’t be difficult.

2 The Pediatric Pain Study.

3 The Different Analyses.

4 The Data.

5 Discussion.

References

+ - indicates techniques developed for and/or illustrated on Pain Data. * - indicates techniques applied to Pain Data set after paper written.

Published papers related to the Pediatric Pain data set and to repeated measures data analysis in general.

+ Fanurik, D., Zeltzer, L. K., Robert, M. C. and Blount, R. L. (1993). The Relationship Between Children’s Coping Styles and Psychological Interventions for Cold Pressor Pain. Pain, 53, 213-222. Original paper on this data set.

* Weiss, R. E. and Lazaro, C. G. (1992). Residual Plots for Repeated Measures. Statistics in Medicine, 11, 115-124.

+ Weiss, R. E. (1994). Pediatric Pain, Predictive Inference and Sensitivity Analysis. Evaluation Review, 18, 651-678. (ANCOVA + unknown transformation + sensitivity analysis)

+ Weiss, R. E. (1996). An Approach to Bayesian Sensitivity Analysis. Journal of the Royal Statistical Society, Series B, 58, 739-750.

Shi, M., Weiss, R. E., and Taylor, J. M. G. (1996). An Analysis of Pediatric CD4 Counts for Aquired Immune Deficiency Syndrome using Flexible Random Curves. Applied Statistics, 45, 151-163.

+ Weiss, R. E., Wang, Y., and Ibrahim, J. G. (1997). Predictive Model Selection for Repeated Measures Random Effects Models Using Bayes Factors, Biometrics, 53, 159-169.

+ Weiss, R. E. and Cho, M. (1997). Bayesian Marginal Influence Assessment. Journal of Statistical Planning and Inference, 71, 163-177. Bayesian influence on parameter subsets.

Weiss, R. E. (1997). Bayesian Sample Size Computations. The Statistician, 46, 185-191.

Predecessor to Weiss and Wang (1998) below.

Technical reports. Brief annotations included. Many are available from

http://rem.ph.ucla.edu/¸rob/papers/list.html

Liu, H., Weiss, R. E., Jennrich, R. I. and Wenger, N. S. (1998). PRESS Model Selection in Repeated Measures Data. Computational Statistics and Data Analysis, rather tentatively accepted. Choice of fixed effects in multivariate models.

* Weiss, R. E. (1996). Bayesian Model Checking with Applications to Hierarchical Models.

Diagnostics for random effects models: goodness of fit, outliers, need for additional predictors.

+ Weiss, R. E. and Wang, Y. (1998). Bayesian Sample Size Computations in Complex Models.

If we do another pain study, how many subjects do we need?

+ Weiss, R. E., Cho, M. and Yanuzzi, M. (1998). On Bayesian Calculations for Mixture Likelihoods and Priors. Stat. in Medicine, provisionally accepted. A robust analysis of the pediatric pain data and the raw data.

+ Zhang, C. X., Li, W. and Weiss, R. E. (1998). Joint and Conditional Models for Repeated Measures Data with a Time Varying Covariate. Including time varying (ie random) covariates in longitudinal data turns out to be much trickier than you would expect.

+ Zhang, F. and Weiss, R. E. (1998). Score Tests for Heterogeneity of Variance in Random Effects Models. Checking for nonconstant variance in the pediatric pain data.