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ABBREVIATIONS  

Á MMSE. Mini-mental state examination, a commonly used questionnaire to assess 
cognitive function. 

Á ANOVA. Analysis of variance, a statistical method in which the variation in a set of 
observations is divided into distinct components. One-way ANOVA is used to test for 
differences among two or more independent groups (means). An ANOVA hypothesis 
tests the difference in population means (continuous dependent variable) based on 
one characteristic or factor (categorical independent variable). Two-way analysis of 
variance (ANOVA) is an extension of the one-way ANOVA that examines the 
influence of two different categorical independent variables on one continuous 
dependent variable. Multivariate analysis of variance (MANOVA or MNOVA) is used 
when there are several continuous dependent variables. MNOVA tests for the 
difference in two or more vectors of means. 
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EXECUTIVE SUMMARY  

Deliverable 13.2 ñData analysis tools for vertical projects version 1ò details the functionality in 

the tranSMART application that is relevant to the analysis and visualization of clinical cohort 

data in EMIF. 

An interactive data analysis and visualization environment such as tranSMART needs to 

balance usability and general functionality against specialized methods. General exploratory 

functions, including descriptive univariate statistics, are provided in the tranSMART dataset 

explorer. Commonly used statistical methods are available in the Advanced Statistics tab. 

Specialized methods required to solve a specific research question can be plugged into 

tranSMART if warranted by usage or demand. Generally though, and in line with 

expectations from the EMIF verticals, this type of analysis is performed outside of 

tranSMART in custom tools, such as R. Data export functionality should therefore be 

available, but should also enforce security restrictions on the data as specified by the data 

owners. 

The requirement from EMIF AD to be able to query variables across trials, as specified in 

Use Case 1 (Deliverable 9.1 ñInitial requirements and benchmarks setò) expects special 

attention to data loading procedures. Methods to ensure data is harmonized appropriately 

are outside the scope of this deliverable (see deliverables 11.3 ñExtended Specification of 

the Framework of Referenceò and 14.5 ñA data management solution for vertical projects, 

version 2ò for more details). Here we concentrate on the required extra steps in the data 

upload process. 

The current deliverable describes the tranSMART Dataset Explorer, Advanced Statistics, R 

Plugin Framework, Data Export and Cross Trial Query functionality. 
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KEY WORDS  (Wordle style)  1 

 

                                                 
1 http://www.wordle.net/. 
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1. INTRODUCTION  

The first version of the EMIF data analysis and visualization environment concentrates on the 

analysis of clinical variables. 

A typical data analysis project follows a path through the data landscape from a high level 

overview of available variables over univariate statistics to a gradually deeper investigation of 

measurements relevant to the research question. The process of selecting relevant variables 

and cohorts for a particular research question is supported by the EMIF Catalogue and is 

covered in deliverable 14.3 ñEMIF-Platform, version 1ò. This deliverable concentrates on the 

analysis functionality available in tranSMART that covers the next steps in the process. 

Section 2 (DATASET EXPLORER) explains the functionality of the tranSMART dataset 

explorer to view available studies and variables, and to generate summary statistics. The 

dataset explorer is typically used as an entry point in tranSMART to start an analysis project. 

Specialized analyses that support specific use cases are listed in section 2.1 (Advanced 

Analyses and Visualizations). Depending on the scientific question, specific statistical 

methods can be applied to investigate the data in more detail. 

A general data analysis and visualization environment cannot provide for every possible 

statistical calculation. TranSMART advanced analysis methods focus on the standard 

statistical algorithms. Custom methods can be applied in a two-step process: 

¶ Data export: subject to approval by the data owner(s), data can be exported from 

tranSMART for upload and analysis in custom statistical applications such as R. The 

users are responsible for the statistical methods and visualizations used in the 

analysis scripts. Data export from tranSMART is covered in section 2.2 (Exporting 

Data). 

¶ Plugins: when an analysis method gets accepted as a standard and is routinely used 

it can be made available in tranSMART as a plugin. TranSMART currently supports 

plugins developed in R, but requires some additional development in groovy/grails for 

the data input page and the page displaying the results of the R calculations and 

graphs. Section 3 (Framework for R plugins) explains the steps required to develop 

an R plugin. 

A user requirement from EMIF AD that we have paid particular attention to is the pooling 

(merging) of data for cross trial query. The current approach to data harmonization is detailed 

in deliverable 14.5 (ñA data management solution for vertical projects, version 2ò) and a 

description of methods and semantic web technologies for a more sustainable approach are 

provided in deliverable 11.3 ñExtended Specification of the Framework of Referenceò. 

TranSMART version 1.2 has some support for cross trial functionality but requires additional 

information to be provided during the data loading process. Section 4 (Cross Trial Query) 

explains the required steps. 
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2. DATASET EXPLORER  

The Dataset Explorer part (called óAnalyzeô in the newly released TranSMART version 1.2 

interface) allows to compare data and test hypotheses for subjects in two different study 

groups, based on specified criteria and points of comparison. 

A user can select the study of interest using drag and drop functionality from a navigation 

tree and select the points of comparison between two study groups. TranSMART provides 

summary data about the subjects being compared, and several different views of the 

comparison data, see Figure 1 - Figure 3. 

 

 

Figure 1. TranSMART dataset explorer. 
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Figure 2. TranSMART Summary Statistics, comparing subjects with MCI (mild cognitive impaired) and SCI 
(subjective cognitive impaired). 

 

Figure 3. TranSMART Summary Statistics, comparison of CSF Amyloid Beta 1-42 (pg/mL) for MCI and SCI 
subjects. 

2.1. Advanced Analyses and Visualizations  

Advanced analyses and visualizations offered with tranSMART allow a user to run the 

following analyses within the Dataset Explorer: 

o Box Plot with ANOVA 

o Principal Component Analysis 

o Scatter Plot with Linear Regression 

o Survival Analysis (See below) 

o Table with Fisher Test Analysis 

o Standard Heatmap 
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o Hierarchical Clustering 

o K-Means Clustering 

o Marker Selection (top differentially expressed markers between 2 

subpopulations). 

o é and others 

Dataset Explorer uses the R software environment for statistical computing to generate 

analyses and visualizations. 

2.1.1. Example 1: Survival Analysis 

A survival analysis displays time-to-event data. After defining a cohort of subjects the 

Variable Selection section appears. To perform a survival analysis three more variables have 

to be defined (Figure 4): 

¶ Time: a variable that indicates time to conversion 

¶ Category: variable that defines groups into which the data will be split in order to 

compare their survival times. Continuous variables need to be binned. 

¶ Censoring: variable that selects subjects that are censored out of the plot). 

 

 

Figure 4. TranSMART Survival Analysis input form. 
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The analysis results are presented in the form of a graph and statistical summary output in 

the table format (Figure 5). 

 

 

Figure 5. tranSMART Survival Analysis output. 
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2.1.2. Example2: Correlation analysis 

A correlation analysis calculates measure of statistical dependence between two variables 

and displays graphical output. When the cohorts for analysis are defined in order to perform 

a correlation analysis, the user has to define variables to analyse and the correlation type. 

The following correlation types are supported: Spearman correlation is the default type and 

assess how well the relationship between two variables can be described by using a 

monotonic function; other correlation types supported are Pearson and Kendall. 

The input screen and Spearman correlation analysis results are shown in Figure 6. 

 

Figure 6. Correlation analysis in TranSMART: input form & results page. 
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2.1.3. Example3: Box Plot with Anova 

Analysis of variance (ANOVA) can be performed on the defined variables from the selected 

cohort. One-way ANOVA, two-way ANOVA or MNOVA is performed depending on the 

selection of dependent and independent variables. For example: Independent variable is 

Hippocampal volume, dependent variable is ApoE4 Genotype (see Figure 7). 

 

 

Figure 7. TranSMART Box plot with ANOVA input form. 

The two-way ANOVA results in the form of a boxplot and tables are shown in Figure 8. 

 












