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Course on:

Longitudinal Data Analysis

Lecturers:

Prof. Geert Molenberghs
Prof. Geert Verbeke
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Título del Curso:
Longitudinal Data Analysis

Profesores:
Geert Molenberghs
Geert Verbeke

Nº de horas:
30 horas

Lugar de Impartición:
Facultad de Matemáticas –Universidad de Santiago de Compostela
Campus Sur
15782-Santiago de Compostela

Horario

MAYO 2006

29 Mayo 16:30-18:30 19:00-21:00 Aula Informática
30 Mayo 16:30-18:30 19:00-21:00 Aula Informática
31 Mayo 16:30-18:30 19:00-21:00 Aula Informática

JUNIO 2006

1 Junio 16:30-18:30
19:00-21:00

Aula Informática

2 Junio 16:30-18:30
19:00-21:00

Aula Informática

* Los 3 créditos del curso se completan con 10 horas de docencia no presencial.

Organiza:

Carmen María Cadarso Suárez y Xosé Luis Otero Cepeda.
Directores del Máster de Bioestadística (Código M543, USC)
Departamento de Estatística e IO.
Universidad de Santiago de Compostela.

Persona de contacto:

Carmen María Cadarso Suárez
Unidad de Bioestadística
Facultad de Medicina.
C/San Francisco s/n
15782-Santiago de Compostela
Tfno: 981-56.31.00 Ext 12282
Fax: 981-54.71.72
E-mail: eicadar@usc.es
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Contents of the course

• Linear mixed models for continuous data.
• Marginal models for discrete data.
• Generalized linear mixed models for discrete data.
• Non-linear mixed models.
• Missing data.

Aims

• As a result of the course, participants should be able to perform a
basic analysis for a particular longitudinal data set at hand.

• Based on a selection of exploratory tools, the nature of the data, and
the research questions to be answered in the analyses, they should be
able to construct an appropriate statistical model, to fit the model
within the SAS framework, and to interpret the obtained results.

• Participants should be aware not only of the possibilities and
strengths of a particular selected approach, but also of its drawbacks
in comparison to other methods.

Applications:

Applications in Medicine (Epidemiology and Clinical Trials)  and Biology.
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Prof. Geert Molenberghs

Short CV

Address:

Center for Statistics (Censtat)
Hasselt University
Agoralaan - building D
3590 Diepenbeek
Belgium   Office: D 253
Phone: +32-11-268238
Fax: +32-11-268299
E-mail: geert.molenberghs@uhasselt.be

Positions and Professional Experience

• Full Professor of Biostatistics.
• Director of Censtat.
• Director of the Msc in Biostatistics (Censtat).
• President of the International Biometric Society.

• The Harvard School of Public Health has named Geert Molenberghs, Ph.D., Professor, Biostatistics,
Center for Statistics, Limburgs Universitair Centrum, Belgium, as the 2004 Myrto Lefkopoulou
Distinguished Lecturer.

 Research interests:

  Clustered Data, Longitudinal Data, Missing Data, Multivariate Data, Clinical Trials, Epidemiology

Publications:

• Molenberghs G., Beunckens C., Jansen I., Thijs H., van Steen K., Verbeke G., Kenward M.G..-
The analysis of incomplete data.- In: Pharmaceutical statistics with SAS / Chuang-Stein C.
[edit.], e.a., Cary, N.C., SAS, 2005

• Vangeneugden Tony, Laenen Annouschka, Geys Helena, Renard Didier, Molenberghs Geert.-
Applying concepts of generalizability theory on clinical trial data to investigate sources of
variation and their impact on reliability.- In: Biometrics, 61:1(2005), p. 295-304

• Molenberghs Geert.- Biometry, biometrics, biostatistics, bioinformatics, ..., bio-X.- In:
Biometrics, 61:1(2005), p. 1-9

• Serroyen Jan, Molenberghs Geert, Verhoye Marleen, van Meir Vincent, van der Linden
Annemie.- Dynamic manganese-enhanced MRI signal intensity processing based on nonlinear
mixed modeling to study changes in neuronal activity.- In: Journal of agricultural, biological,
and environmental statistics, 10:2(2005), p. 1-14

• Katsambas A., Abeck D., Haneke E., van der Kerkhof P., Burzykowski T., Molenberghs G.,
Marynissen G..- The effects of foot disease on quality of life: results of the Achilles Project.- In:
Journal of the European Academy of Dermatology and Venereology, 19:2(2005), p. 191-195
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• Burzykowski Tomasz, Molenberghs Geert, Buyse Marc.- The evaluation of surrogate
endpoints.- New York: Springer, 2005.- 408 p..- (Statistics for biology and health).- ISBN 0-
387-20277-3

• Molenberghs Geert, Verbeke Geert.- Models for discrete longitudinal data.- New York:
Springer, 2005.- 683 p.: ill..- (Springer series in statistics).- ISBN 0-387-25144-8

• Molenberghs G., Thijs H., Jansen I., Beunckens C., Kenward M.G., Mallinckrodt C., Carroll R..-
Analyzing incomplete longitudinal clinical trial data.- In: Proceedings of the American Statistical
Association, Biopharmaceutical Section, Alexandria, Va, 2003, Alexandria, Va, American
Statistical Association, 2004, p. 2853-2864

• Molenberghs G., Thijs H., Jansen I., Beunckens C., Kenward M.G., Mallinckrodt C., Carroll
R.J..- Analyzing incomplete longitudinal clinical trial data.- In: Biostatistics, 5:3(2004), p. 445-
464

• Vangeneugden Tony, Laenen Annouschka, Geys Helena, Renard Didier, Molenberghs Geert.-
Applying linear mixed models to estimate reliability in clinical trial data with repeated
measurements.- In: Controlled clinical trials, 25:1(2004), p. 13-30

• Faes Christel, Aerts Marc, Geys Helena, Molenberghs Geert, Declerck Lieven.- Bayesian testing
for trend in a power model for clustered binary data.- In: Environmental and ecological
statistics, 11:3(2004), p. 305-322

• Mallinckrodt Craig H., Watkin John G., Molenberghs Geert, Carroll Raymond J..- Choice of the
primary analysis in longitudinal clinical trials.- In: Pharmaceutical statistics, 3:3(2004), p. 161-
169

• Cortiñas Abrahantes José, Molenberghs Geert, Burzykowski Tomasz, Shkedy Ziv, Alonso Abad
Ariel, Renard Didier.- Choice of units of analysis and modeling strategies in multilevel
hierarchical model.- In: Computational statistics and data analysis, 47:3(2004), p. 537-563

• Decin L., Shkedy Z., Molenberghs G., Aerts C., Aerts M..- Estimating stellar parameters from
spectra: 1: goodness-of-fit parameters and lack-of-fit test.- In: Astronomy and astrophysics,
421(2004), p. 281-294

• Tuerlinckx F., Rijmen F., Molenberghs G., Verbeke G., Briggs D., van den Noortgate W., de
Boeck P..- Estimation and software.- In: Explanatory item response models: a generalized
linear and nonlinear approach / de Boeck P. [edit.], e.a., New York, Springer, 2004, p. 343-373

• van Steen Kristel, Tahri Nadia, Molenberghs Geert.- Introducing the multivariate Dale model in
population-based genetic association studies.- In: Biometrische Zeitschrift = Biometrical
journal, 46:2(2004), p. 187-202

• Molenberghs G., Verbeke G..- An introduction to (generalized) (non)linear mixed models.- In:
Explanatory item response models: a generalized linear and nonlinear approach / de Boeck P.
[edit.], e.a., New York, Springer, 2004, p. 111-153

• Aerts C., Lamers H.J.G.L.M., Molenberghs G..- Maximum mass-loss rates of line-driven winds
of massive stars: The effect of rotation and an application to eta Carinae.- In: Astronomy and
astrophysics, 418(2004), p. 639-648

• Molenberghs Geert, Verbeke Geert.- Meaningful statistical model formulations for repeated
measures.- In: Statistica sinica, 14:3(2004), p. 989-1020

• Molenberghs G., Beunckens C., Jansen I., Thijs H., Verbeke G., Kenward M.G..- Missing data.-
In: Handbook of epidemiology, Heidelberg, Springer, 2004, p. 767-827

• Aerts M., Hens N., Molenberghs G..- Model selection for regression analysis with missing data.-
In: Proceedings of the 19th International Workshop on Statistical Modelling Firenze, Italy /
Biggeri A. [edit.], e.a., s.l., , 2004, p. 43-47

• Hens N., Aerts M., Molenberghs G..- Model selection in a regression setting with missing
covariate data.- In: Proceedings of the Joint Statistical Meetings, 2004, Toronto, Ont., Canada,
s.l., , 2004, p. 190
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• Faes Christel, Geys Helena, Aerts Marc, Molenberghs Geert, Catalano Paul J..- Modeling
combined continuous and ordinal outcomes in a clustered setting.- In: Journal of agricultural,
biological, and environmental statistics, 9:4(2004), p. 515-530

• Tibaldi Fabian, Torres Barbosa Franz, Molenberghs Geert.- Modelling associations between
time-to-event responses in pilot cancer clinical trials using a Plackett-Dale model.- In: Statistics
in medicine, 23:14(2004), p. 2173-2186

• Renard Didier, Molenberghs Geert, Geys Helena.- A pairwise likelihood approach to estimation
in multilevel probit models.- In: Computational statistics and data analysis, 44:4(2004), p. 649-
667

• Molenberghs G., Thijs H., Michiels B., Verbeke G., Kenward M.G..- Pattern-mixture models.-
In: Journal de la Société française de statistique, 145(2004), p. 49-77

• Molenberghs G., Burzykowski T., Alonso A., Buyse M..- A perspective on surrogate endpoints in
controlled clinical trials.- In: Statistical methods in medical research, 13:3(2004), p. 177-206

• Alonso Ariel, Molenberghs Geert, Burzykowski Tomasz, Renard Didier, Geys Helena, Shkedy
Ziv, Tibaldi Fabian, Cortiñas Abrahantes José, Buyse Marc.- Prentice's approach and the meta-
analytic paradigm: a reflection on the role of statistics in the evaluation of surrogate
endpoints.- In: Biometrics, 60:3(2004), p. 724-728

• Lipsitz Stuart R., Molenberghs Geert, Fitzmaurice Garrett M., Ibrahim Joseph G..- Protective
estimator for linear regression with nonignorably missing Gaussian outcomes.- In: Statistical
modelling, 4:1(2004), p. 3-17

• Tibaldi Fabian, Molenberghs Geert, Burzykowski Tomasz, Geys Helena.- Pseudo-likelihood
estimation for a marginal multivariate survival model.- In: Statistics in medicine, 23:6(2004), p.
947-963

• Bijnens L., Lewi P., Goehlmann H., Molenberghs G., Wouters L..- Spectral map-analysis: a
method to analyze gene expression data.- In: Proceedings of the American Statistical
Association, Biopharmaceutical Section, Alexandria, Va, 2003, Alexandria, Va, American
Statistical Association, 2004, p. 553-559

• Cortiñas Abrahantes J., Serroyen J., Geys H., Molenberghs G., Drinkenburg W.H.I.M..-
Statistical methods for EEG data.- In: Essentials and applications of EEG research in preclinical
and clinical pharmacology / Drinkenburg W.H.I.M. [edit.], e.a., Berlin, International Pharmaco-
EEG Group, 2004, p. 65-130

• de Ketelaere Bart, Lammertyn Jeroen, Molenberghs Geert, Desmet Michèle, Nicolaï Bart, de
Baerdemaeker Josse.- Tomato cultivar grouping based on firmness change, shelf life and
variance during postharvest storage.- In: Postharvest biology and technology, 34:2(2004), p.
187-201

• Mallinckrodt Craig H., Kaiser Christopher J., Watkin John G., Molenberghs Geert, Carroll
Raymond J..- Type I error rates from likelihood-based repeated measures analyses of
incomplete longitudinal data.- In: Pharmaceutical statistics, 3:3(2004), p. 171-186

• Burzykowski Tomasz, Molenberghs Geert, Buyse Marc.- The validation of surrogate end points
by using data from randomized clinical trials: a case-study in advanced colorectal cancer.- In:
Journal of the Royal Statistical Society: series A: statistics in society, 167:1(2004), p. 103-124

• Alonso Ariel, Geys Helena, Molenberghs Geert, Kenward Michael G., Vangeneugden Tony.-
Validation of surrogate markers in multiple randomized clinical trials with repeated
measurements: canonical correlation approach.- In: Biometrics, 60:4(2004), p. 845-853

• Andries E., Croes K., de Schepper L., Molenberghs G..- Application of general finite mixture
models to reliability data using likelihood estimation.- In: Proceedings of the 18th Workshop on
Statistical Modelling IWSM 2003, Leuven, Leuven, KUL, 2003, p. 33-38

• Mallinckrodt C.H., Carroll R.J., Debrota D.J., Dube S., Molenberghs G., Potter W.Z., Sanger
T.D., Tollefson G.D..- Assessing and interpreting treatment effects in longitudinal clinical trials
with subject dropout.- In: Biological psychiatry, 53(2003), p. 754-760
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• Mallinckrodt C.H., Clark Scott W., Carroll R.J., Molenberghs G..- Assessing response profiles
from incomplete longitudinal clinical trial data with subject dropout under regulatory
conditions.- In: Journal of biopharmaceutical statistics, 13(2003), p. 179-190

• Faes C., Geys H., Aerts M., Molenberghs G..- A Bayesian hierarchical model for the analysis of
multivariate outcomes from developmental toxicity studies.- In: Bulletin of the International
Statistical Institute, 60(2003), p. 324-325

• Hens N., Aerts M., Molenberghs G., Thijs H..- The behavior of the likelihood ratio test for
testing missingness.- In: Proceedings of the 18th International Workshop on Statistical
Modelling, Leuven, Katholieke Universiteit Leuven / Verbeke G. [edit.], e.a., Leuven, KUL,
2003, p. 183-187

• Molenberghs G., Cuypers C., Goetghebeur E.J.T., Passchier W.F., Pieters J..- Comment on
Sexual maturation in relation to polychlorinated aromatic hydrocarbons: Sharpe and
Skakebaek's hypothesis revisited by E. Den Hond et al..- In: Environmental health
perspectives, 111(2003), p. A202

• Speybroeck N., Boelaert F., Renard D., Burzykowski T., Mintiens K., Molenberghs G., Berkvens
D.L..- Design-based analysis of surveys: a bovine herpesvirus 1 case study.- In: Epidemiology
and infection, 131(2003), p. 991-1002

• Buntinx F., Geys H., Lousbergh D., Broeders G., Cloes E., Dhollander D., op de Beeck L.,
Vandenbrande J., van Waes A., Molenberghs G..- Geographical differences in cancer incidence
in the Belgian province of Limburg.- In: European journal of cancer, 39(2003), p. 2058-2072

• Wouters L., Göhlmann H.W., Bijnens L., Kass S.U., Molenberghs G., Lewi P.J..- Graphical
exploration of gene expression data: a comparative study of three multivariate methods.- In:
Biometrics, 59(2003), p. 1133-1141

• Beutels Ph., Shkedy Z., Mukomolov S., Aerts M., Shargorodskaya E., Plotnikova V.,
Molenberghs G., van Damme P..- Hepatitis B in Saint Petersburg, Russia (1994-1999):
incidence, prevalence and force of infection.- In: Journal of viral hepatitis, 10:2(2003), p. 141-
149

• Fischler B., Tack J., de Gucht V., Shkedy Z., Persoons P., Broekaert D., Molenberghs G.,
Janssens J..- Heterogeneity of symptom pattern, psychosocial factors, and pathophysiological
mechanisms in severe functional dyspepsia.- In: Gastroenterology, 124(2003), p. 903-910

• Shkedy Z., Torres F., Burzykowski T., Molenberghs G..- A hierarchical Bayesian approach for
the evaluation of surrogate endpoints in multiple randomized clinical trials.- In: Proceedings of
the 18th International Workshop on Statistical Modelling, Leuven, Katholieke Universiteit
Leuven / Verbeke G. [edit.], e.a., Leuven, KUL, 2003, p. 403-407

• Faes C., Geys H., Aerts M., Molenberghs G..- Hierarchical modelling approach for risk
assessment in developmental toxicity studies.- In: Proceedings of the 18th International
Workshop on Statistical Modelling, Leuven, Katholieke Universiteit Leuven / Verbeke G. [edit.],
e.a., Leuven, KUL, 2003, p. 137-142

• Burzykowski T., Molenberghs G., Abeck D., Haneke E., Hay R., Katsambas A., Roseeuw D., van
der Kerkhof P., Marynissen G..- High prevalence of foot diseases in Europe: results of the
Achilles project.- In: Mycoses, 46(2003), p. 495-505

• Jansen I., Molenberghs G., Aerts M., Thijs H., van Steen K..- A local influence approach applied
to binary data from a psychiatric study.- In: Biometrics, 59(2003), p. 410-419

• Jansen I., Molenberghs G., Aerts M..- Local influence in practice.- In: Proceedings of the 13th
European Young Statisticians Meeting, Ovronnaz, Switzerland, s.l., , 2003, p. 63-64

• Lammertyn J., de Ketelaere B., Marquenie D., Molenberghs G., Nicolaï B.M..- Mixed models for
repeated multicategorical response: modelling the time effect of physical treatments on
strawberry sepal quality.- In: Postharvest biology and technology, 30(2003), p. 195-207

• Shkedy Z., Aerts M., Molenberghs G., Beutels P., van Damme P..- Modeling forces of infection
using monotone local polynomials.- In: Journal of the Royal Statistical Society: series C:
applied statistics, 52(2003), p. 469-485
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• Verbeke G., Molenberghs G..- Modeling Gaussian and non-Gaussian longitudinal data.- In: The
yearbook of the Finnish Statistical Society, s.l., , 2003, p. 70-98

• Jansen I., Molenberghs G..- Modelling strategies for longitudinal data with missingness.- In:
Proceedings of the 18th International Workshop on Statistical Modelling, Leuven, Katholieke
Universiteit Leuven / Verbeke G. [edit.], e.a., Leuven, KUL, 2003, p. 207-210

• van Steen K., Molenberghs G..- Multivariate and multidimensional analysis.- In: Biometrics /
Wilson S. [edit.], Oxford, Eolss, 2003.- www.eolss.net

• Tibaldi F., van Putte B., Geys H., Molenberghs G., Matthijs K., Vlietinck R..- Multivariate
Plackett-Dale inference to study the inheritance of longevity in a Belgian village.- In:
Proceedings of the 18th International Workshop on Statistical Modelling, Leuven, Katholieke
Universiteit Leuven / Verbeke G. [edit.], e.a., Leuven, KUL, 2003, p. 415-419

• Kenward M.G., Molenberghs G., Thijs H..- Pattern-mixture models with proper time
dependence.- In: Biometrika, 90(2003), p. 53-71

• Verbeke G. [edit.], Molenberghs G. [edit.], Aerts M. [edit.], Fieuws S. [edit.].- Proceedings of
the 18th International Workshop on Statistical Modelling, Leuven, Katholieke Universiteit
Leuven.- Leuven: KUL, 2003.- .- ISBN 90-807934-1-8

• Claeskens G., Aerts M., Molenberghs G..- A quadratic bootstrap method and improved
estimation in logistic regression.- In: Statistics and probability letters, 61(2003), p. 383-394

• van Dongen S., Lens L., Molenberghs G..- Recent developments and shortcomings in the
analysis of individual asymmetry: a review and introduction of a Bayesian statistical approach.-
In: Develpomental instability: causes and consequences / Polak M. [edit.], Oxford, Oxford
University Press, 2003, p. 320-343

• Verbeke G., Molenberghs G..- Repeated measures and multilevel modelling.- In: Biometrics /
Wilson S. [edit.], Oxford, Eolss, 2003.- www.eolss.net

• Mallinckrodt C.H., Clark S.W., Carroll R.J., Molenberghs G..- Response profiles for longitudinal
clinical trial data with subject dropout under regulatory considerations.- In: Proceedings of the
Joint Statistical Meetings 2002, s.l., , 2003, p. 2231-2236

• Hens N., Aerts M., Molenberghs G., Thijs H., Verbeke G..- Semi-parametric influence
measures.- In: Bulletin of the International Statistical Institute, 60(2003), p. 484-485

• Molenberghs G., Thijs H., Kenward M.G., Verbeke G..- Sensitivity analysis for continuous
incomplete longitudinal outcomes.- In: Statistica neerlandica, 57(2003), p. 112-135

• Curran D., Molenberghs G., Thijs H., Verbeke G..- Sensitivity analysis for pattern mixture
models.- In: Journal of biopharmaceutical statistics, 14(2003), p. 125-143

• Tibaldi F.S., Cortiñas Abrahantes J., Molenberghs G., Renard D., Burzykowski T., Buyse M.,
Parmar M., Stijnen T., Wolfinger R..- Simplified hierarchical linear models for the evaluation of
surrogate endpoints.- In: Journal of statistical computation and simulation, 73(2003), p. 643-
658

• Molenberghs G..- Statistical methodology in biometry.- In: Biometrics / Wilson S. [edit.],
Oxford, Eolss, 2003.- www.eolss.net

• de Ketelaere B., Lammertyn J., Molenberghs G., Nicolaï B., de Baerdemaeker J..- Statistical
models for analyzing repeated quality measurements of horticultural products: model
evaluation and practical example.- In: Mathematical biosciences, 185(2003), p. 169-189

• Tibaldi F., Bruckers L., van Oyen H., van der Heyden J., Molenberghs G..- Statistical software
for calculating properly weighted estimates from Health Interview Survey data.- In: Social and
preventive medicine, 48(2003), p. 269-271

• Molenberghs G., Thijs H., Michiels B., Verbeke G., Curran D..- Strategies to fit pattern mixture
models.- In: Social science methodology in the new millennium: updated and extended
proceedings of the Fifth International Conference on Logic and Methodology, Cologne, s.l., ,
2003, p. 1-25.- CD-ROM
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• Faes C., Geys H., Aerts M., Molenberghs G..- Use of fractional polynomials for dose response
modelling and quantitative risk assessment in developmental toxicity studies.- In: Statistical
modelling, 3(2003), p. 109-125

• Verbeke G., Molenberghs G..- The use of score tests for inference on variance components.-
In: Biometrics, 59(2003), p. 254-262

• Molenberghs G., Verbeke G..- The use of score tests for inference on variance components.-
In: Proceedings of the 18th International Workshop on Statistical Modelling, Leuven,
Katholieke Universiteit Leuven / Verbeke G. [edit.], e.a., Leuven, KUL, 2003, p. 317-321

• Buyse M., Vangeneugden T., Bijnens L., Renard D., Burzykowski T., Geys H., Molenberghs G..-
Validation of biomarkers as surrogates for clinical endpoints.- In: Biomarkers in clinical drug
development / Bloom J.C. [edit.], e.a., New York, Dekker, 2003, p. 149-168

• Renard D., Geys H., Molenberghs G., Burzykowski T., Buyse M., Vangeneugden T., Bijnens L..-
Validation of longitudinally measured surrogate marker for a time-to-event endpoint.- In:
Journal of applied statistics, 30(2003), p. 235-247

• Alonso A., Geys H., Kenward M., Molenberghs G., Vangeneugden T..- Validation of surrogate
markers in multiple randomized clinical trials with repeated measurements.- In: Biometrical
journal, 45(2003), p. 931-945

• Geys H., Molenberghs G., Williams P..- Analysis of toxicology data with covariates specific to
each observation.- In: Journal of agricultural, biological and environmental statistics, 7(2002),
p. 176-190

• Curran D., Molenberghs G., Aaronson N.K., Fossa S.D., Sylvester R..- Analyzing longitudinal
continuous quality of life data with dropout.- In: Statistical methods in medical research,
11(2002), p. 5-23

• Torres F., Tibaldi F., Cortiñas J., Burzykowski T., Geys H., Allende S., Molenberghs G..-
Bayesian models in the evaluation of surrogate endpoints.- In: Proceedings of the 21st
International Biometric Conference, s.l., , 2002, p. 77

• Hens N., Bruckers L., Arbyn M., Aerts M., Molenberghs G..- Classification trees and its
application to cervix cancer screening in the Belgian Health Interview Survey 1997.- In:
Archives of public health, 60(2002), p. 275-294

• Arbyn M., van Oyen H., Sartor F., Tibaldi F., Molenberghs G..- Description of the influence of
age, period, and cohor effects on cervical cancer mortality by loglinear Poisson models
(Belgium, 1955-1994).- In: Archives of public health, 60(2002), p. 73-100

• Geys H., Molenberghs G., Ryan L..- Generalized estimating equations.- In: Topics in modelling
of clustered data / Aerts M. [edit.], e.a., London, Chapman and Hall, 2002, p. 77-87

• Molenberghs G., Thijs H., Kenward M., Verbeke G..- How meaningful and sensitive are
selection models and pattern-mixture models?.- In: Proceedings of the 21st International
Biometric Conference, s.l., , 2002, p. 295-315

• Molenberghs G..- Information matrix.- In: Encyclopedia of environmetrics / al- Shaarawi A.H.
[edit.], e.a., New York, Wiley, 2002, p. 1053-1054

• Alonso Abad A., Geys H., Molenberghs G., Vangeneugden T..- Investigating the criterion
validity of psychiatric symptom scales using surrogate marker validation methodology.- In:
Journal of biopharmaceutical statistics, 12(2002), p. 161-179

• Aerts M., Claeskens G., Hens N., Molenberghs G..- Local multiple imputation.- In: Biometrika,
89(2002), p. 375-388

• Molenberghs G., Geys H..- Mixed outcomes.- In: Encyclopedia of environmetrics / al- Shaarawi
A.H. [edit.], e.a., New York, Wiley, 2002, p. 1270-1273

• Molenberghs G..- Model families.- In: Topics in modelling of clustered data / Aerts M. [edit.],
e.a., London, Chapman and Hall, 2002, p. 47-75

• Breda Jef, Teughels Sonja, Molenberghs Geert, Vandersmissen Veerle.- Mogelijkheden en
beperkingen van zorgstrategische planning in de geestelijke gezondheidszorg.- Antwerpen:
UFSIA, Onderzoeksgroep Welzijn en en Verzorgingsstaat, 2002.- 246 p..- Met: Draaiboek
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• van Steen K., Curran D., Kramer J., Molenberghs G., van Vreckem A., Sylvester R..-
Multicollinearity in prognostic factor analysis using the EORTC QLQ-C30: identification and
impact on model selection.- In: Statistics in medicine, 21(2002), p. 3865-3884

• Renard D., Molenberghs G..- Multilevel modeling of complex survey data.- In: Topics in
modelling of clustered data / Aerts M. [edit.], e.a., London, Chapman and Hall, 2002, p. 263-
272

• Janssens J., Peeters L., Joossens J., Hongenaert A., van Elsen J., Bonte J., Gourdin P., Nagels
I., de Thibault de Bousinghe L., Molenberghs G., Vinck J., Bruckers L., Renard D., Servaty J.,
Tafforeau J..- Obesity and alcohol consumption: alcohol drinking habits in Belgium and body
mass index.- In: Cerevisia, 27:2(2002), p. 99-106

• Janssens J., Peeters L., Joossens J., Hongenaert A., van Elsen J., Bonte J., Gourdin P., Nagels
I., de Thibault de Bousinghe L., Molenberghs G., Vinck J., Bruckers L., Renard D., Servaty J.,
Tafforeau J..- Obesity and alcohol consumption: alcohol drinking habits in Belgium and body
mass index.- In: Archives of public health, 59(2002), p. 223-238

• Molenberghs G., Williams P.L., Lipschitz S.R..- Prediction of survival and opportunistic
infections in HIV infected patients: a comparison of imputation methods of incomplete CD4
counts.- In: Statistics in medicine, 21(2002), p. 1387-1408

• Lousbergh D., Buntinx F., Geys H., du Bois M., Dhollander D., Molenberghs G..- PSA screening
coverage and prostate cancer incidence rates in the Belgian province of Limburg in 1996-
1998.- In: European journal of cancer prevention, 11(2002), p. 547-550

• Geys H., Molenberghs G., Ryan L..- Pseudo-likelihood estimation.- In: Topics in modelling of
clustered data / Aerts M. [edit.], e.a., London, Chapman and Hall, 2002, p. 89-114

• Geys H., Molenberghs G..- Pseudo-likelihood inference.- In: Topics in modelling of clustered
data / Aerts M. [edit.], e.a., London, Chapman and Hall, 2002, p. 115-125

• Molenberghs G., Renard D., Verbeke G..- A review of generalized linear mixed models.- In:
Journal de la Société française de statistique, 143(2002), p. 53-78

• Claeskens G., Aerts M., Molenberghs G., Tyan L..- Robust benchmark dose determination
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