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Motivation 

 Power and sample size calculation is critical for 
ethical study design. 

 

 Known results are underutilized. 

 

 Our goal: provide a user-friendly tool for 
calculating power and sample size. 
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What is GLIMMPSE? 

 GLIMMPSE is an open-source, online tool for 
calculating power and sample size for the general 
linear multivariate model (GLMM) and for a broad 
class of general linear mixed models (LMM) 
 http://glimmpse.samplesizeshop.com/ 

 Supported models 
 GLMM/LMM with Gaussian errors and fixed predictors 

only 

 GLMM/LMM with Gaussian errors and fixed predictors 
plus a single Gaussian covariate 
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Related Publications 

 GLMM with fixed predictors 
 Muller and Peterson, 1984, Comp Stat and Data 

Analysis 

 Muller and Barton, 1989, JASA 

 Muller et al., 1992, JASA 

 Muller et al., 2007, Stats in Med 

 

 GLMM with fixed predictors and a Gaussian 
covariate 
 Glueck and Muller, 2003, Stats in Med 
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Why not SAS or R? 

 Need programming expertise to use SAS and R 

 

 Not all researchers have a SAS license 

 

 SAS and R not easily accessible via the web 
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Why a Web-based Interface? 

 Web browsers are familiar, widely used; 
requires zero programming 

 

 Java web services is proven technology 

 Free and cross-platform 

 Flexible, scalable framework 

 Encapsulation of power calculation code 

 Allows for future expansion  
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GLIMMPSE Architecture 

Client Web  
Browser 

Client Web  
Browser 

… HTTP 
GLIMMPSE 

User Interface 
(Javascript, HTML) 

Power Service 
(Java / Restlet) 

Front-end Layer 
(Apache Httpd Server) 

Web Services Layer 
(Apache Tomcat Server) 

Chart Service 
(Java / Restlet) 

File Service 
(Java / Restlet) 

Java Statistics  
Library 
(Java) 

XML via 
HTTP 
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Two Interaction Modes 

 Guided Mode 

 

 Matrix Mode 
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GLIMMPSE Accuracy 

 Maximum absolute deviation (MAD) used to assess 
accuracy of GLIMMPSE power values 

 

 Compared to results from published power values 
and values computed with published software 

 

 Compared to simulation 
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Validation Results for Fixed Designs 
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Power Calculation in Practice: ANOVA 

Law et al. (1994) studied coping style and expectations of 
pain with dental treatment 
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110 
Participants 

Coping style 
categorization 

Low desire for control/ 
low felt control 

High desire for control/ 
low felt control 

High desire for control/ 
high felt control 

Low desire for control/ 
high felt control 

Measurement of 
expected pain 

Measurement of 
expected pain 

Measurement of 
expected pain 

Measurement of 
expected pain 



Hypothesis of Interest 

 Do pre-manipulation expectations of pain with dental 
treatment differ across individuals with different coping 
styles? 

 

 ANOVA with four coping styles and a single outcome of 
expected pain 
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GLIMMPSE Guided Mode 

Click the select 
button to enter 
guided mode 
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Select a Sample Size Calculation 
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Enter the Power Values Desired 
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Enter Type I Error Values 
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Enter Fixed Predictors 
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Enter Study Outcomes 
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Select Primary Study Hypothesis 
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Specify Clinically Meaningful 
Differences 
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Specify Variability in Expected Pain 
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Additional Options… 

 Scale factors for regression coefficients and 
variability 

 

 Confidence intervals 

 

 Statistical tests 

 

 Power curves 
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Power Results 
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Matrix Mode for Complex Designs 
31 

 Allows direct input of matrices 

 

 Sample size for multilevel and longitudinal designs 

 

 Sample size for reversible mixed models 

 



Example Autoregressive Covariance 
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Summary 

 GLIMMPSE is an online tool for computing power 
and sample size for the general linear multivariate 
model and the mixed model 

 Power for designs with fixed predictors 

 Power for designs with a baseline covariate 

 Usable by statisticians and scientists 

 Free, web-based, open-source 

 Version 2, available soon, will have guided mode 
for repeated measures, and multilevel designs 
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