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Role of the BERD Key Functions Committee 
in Support of the Overall Success of the CTSA Strategic Plan 

On Behalf of the BERD Key Function Committee: 

Del Junco, Deborah J.,  DeMets, David L.,  Harrell, Frank E.,  Obrams, G. Iris,  
Pollock, Bradley H.,  Wittkowski, Knut M.,  Zeger, Scott L. 

At the annual two-day BERD meeting, we reviewed the Steering Committee’s draft 
strategic plan and found substantial reference to the acquisition, management, and 
sharing of data, but less discussion of the methodological developments needed to ensure 
the appropriate interpretation of such data.  

Biostatistics, Epidemiology and Research Design (BERD) are core methodologies for 
translational science (Hiatt, Samet et al. 2006; Hiatt, Ness, Samet et al. 2007; Califf and 
Ginsburg 2008; Robertson and Williams 2008) and BERD expertise in developing, 
validating and integrating a diverse array of research designs, evaluation metrics, record 
linkage strategies, population databases and complex mathematical models can be relied 
upon to help promote the new inter-disciplinary synergies and inter-institutional data 
sharing protocols that are the fundamental principles of transformative clinical and 
translational research.  

The BERD Consortium looks forward to collaborating with the Steering Committee as it 
moves the CTSA Consortium forward to accomplish its goals. Key contributions of the 
BERD Consortium to the CTSA strategic plan include 

• Adapting statistical methodologies to the special requirements of clinical and 
translational research (e.g., adaptive/sequential designs, non-parametric or 
Bayesian methods, multi-level modeling, missing, censored, multivariate data) 

• Developing and disseminating Web-based study design and computational 
tools for reproducible research,  

• Developing best statistical practice guidelines,  

• Advancing and supporting the educational effort to refine and rapidly 
disseminate methods, tools, and guidelines for routine use in clinical and 
translational research. 

Together with the Steering Committee and other Key Function Committees, the BERD 
Consortium looks forward to serving as an integral partner in the development and 
implementation of the CTSA strategic plan. BERD Consortium involvement will be 
especially important to the following specific areas relating to the CTSA Strategic Goals 
(adapted from the Strategic Goals document): 
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SG #1 Enhancing national clinical and 
translational research capability  
• Develop statistical methods for defining pheno-

types of common, complex diseases. 
• Adapt statistical methods (e.g., Bayesian, non-

parametric) to integrate data of various types 
and scales. 

• Develop statistical methods for generating valid 
metrics for complex outcomes. 

• Develop an ontology for statistical aspects of 
study design to reduce redundancy in planning, 
conducting, and analyzing translational studies. 

• Develop a catalog of available biostatistical 
resources and innovative tools to facilitate 
research (e.g., CTSpedia). 

• Develop tools for reproducible statistical 
methods in translational research. 

• Evaluate statistical tools available to investiga-
tors and make this evaluation available on the 
Web. 

• Develop ‘best practices’ for reproducible bio-
statistics in translational research. 

• Advise national policy on biostatistics in clinical 
and translational research. 

SG #2 Enhancing training and career 
development of C&T scientists 
• Define a biostatistics competencies for 

investigators in C&T research. 

• Develop a biostatistics core curriculum for 
translational investigators with CTSA-wide 
standards encouraging biostatistical consul-
tation early in the study design process. 

• Retrain traditional statisticians (basic 
science, clinical trials, cancer, epidemiology) 
for “transitional science”. 

• Develop Web-based educational biostatistic 
tools for investigators and trainees. 

• Prepare young investigators with the 
biostatistics experience to succeed in the 
corporate and policy world. 

• Develop educational resources for 
investigators on how to specify “knowledge 
reasonably expected to result” in IRB 
submissions (power calculations). 

• Develop novel ways to train non-statisticians 
in understanding the concepts underlying 
statistical reasoning in “evidence-based 
decision making”. 

SG #3 Enhancing consortium-wide 
collaborations 
• Define standards for metadata to enable statisti-

cal analyses of data shared across institutions. 
• Develop methods for standardizing metrics and 

normalizing disease-related phenotypes. 
• Develop a catalog of study design and statistical 

analysis tools as resources available CTSA-wide. 
• Leverage CTSA-wide experience by identifying 

and sharing statistical and research design 
procedures that are most effective. 

• Develop a common ontology for statistical 
aspects of study design to enable comprehensive 
analysis of data shared across institutions. 

• Develop probabilistic methods for effectively 
(HIPAA compliant) de-identifying shared 
genetic information. 

• Standardize study design and population 
structure information on all Web resources. 

SG #4 Enhancing the health of our 
communities and the nation 
• Develop standardized metrics for evaluation 

of community-based practices. 

• Adopt statistical methods to be useful in 
heterogeneous community- and practice-
based studies. 

• Develop Web-based biostatistics tools for 
analysis of large heterogeneous studies.  

• Develop educational tools for community 
educators to understand and explain the 
scope and the limitations of “significant” 
statistical results. 

• Improve health and science numeracy 
through educational outreach to community 
educators. 

• Educate policy makers on evidence-based 
epidemiological metrics (e.g., prevalence / 

incidence, censoring/competing risks). 
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BERD members have a long history of creating and applying quantitative methods across 
the entire range of biomedical disciplines by designing effective clinical and 
epidemiological studies, assisting in their conduct, and synthesizing meaningful and 
reproducible results from the data collected. Collaborating with clinical and translational 
scientists, BERD members begin by framing a research question in precise terms that 
enable the systematic compilation and quantification of relevant evidence. They have a 
unique expertise to steer innovation along a valid trajectory from the bench to the bed-
side, clinical practice in the community, and ultimately broad public health policy.  

The need for BERD expertise and educational efforts in transformative research is 
particularly urgent to counterbalance the widespread misconception that technological 
advances in biomedical informatics (e.g., computationally efficient data mining tech-
niques for large data bases of hospital records, ontology development tools) will be 
sufficient to derive valid conclusions and translate them into improved clinical care and 
public health. Research is easily misdirected when the statistical models implicit to the 
data mining techniques do not appropriately reflect underlying biology, experimental 
design, or community structure. The discovery of cause-effect relationships requires 
expert clinical knowledge, well formulated hypotheses, and valid methods (e.g., non-
parametric, Bayesian) as developed, adopted, and applied by scientists with suitable 
quantitative and inferential skills. Thus, experience shared among BERD members in 
designing single- and multi-center studies as well as sharing and analyzing data is as 
central to the ability to draw valid evidence-based inferences and to the overall success of 
the CTSA as is the expertise in assembling and managing the data from which such 
inference will be drawn.  

A key to maximizing the utility of inter-institutional data sharing will be inter-
disciplinary collaboration in the development of an ontology for complex statistical rela-
tionships including sampling, randomization, nesting, and interactions across multiple 
levels (e.g., individuals, age groups, healthcare providers, geo-political regions). Thus, 
BERD expertise is as crucial to the development of meta data standards for data sharing 
as it has been to the development of adaptive/sequential designs for clinical studies, opti-
mization of data analysis strategies to assess confidence in research findings, and meta-
analysis strategies to synthesize and evaluate published results. BERD expertise will 
continue to support the development of Web-based tools and best practices for acquiring, 
synthesizing, and evaluating multi-variate information to generate new health knowledge 
and guide future research that will withstand the test of time. 
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