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DataSchema Development: Variable Selection

I @ oTT=Tod 1)< SRR 2
A ©o] 1) ST PP PRURPPPPPPPPN 2
3. Framing the DataSCREMA.........ccoo i 3
4. DataSchema WOrKiNG GrOUP ... ...cciieeiiiieeiiiiies e e ee e eeetiee e e e e e e e e et a s s e e e e e s e e arta s e e aaeeeesaraaanns 3
T B 1= Y1 (o] o]0 1 1= o | PSRRI 3
5.1 Domain and Variable SeleCtion CHEEIA ..........cuvviiiiiiiiiiiiiiiiiiiiiieeeieeeeeeee et 3
5.2 Initial LISt Of DOMEINS ....eevviiiiiiiiiiiiiiiiiieee ettt e e e e e eeees 3
5.3  Initial list Of VariabIeS. .........oiiiiii e 4
5.4  Validation: Iterative Process Of REVISIONS ............uuiiiiiiiiiiiiiiiiiiiiie e 4
6. ONlNE PreSENtAtION ......ccoi i 5
I U1 o F= 1 (=1 PP SURPPPPRPIIRS 5
S T Y o 011/ o Vo PP SURPPPPRRRIR: 5
RETEIEINICES ...ttt 5
Figure 1: Variable Selection FIOWCNAIT .............uuiiiiiiiiiiiiiiiiiiiiiiiiiii e eeeeeeeeeeeeeenee 6
Figure 2: The OHousehold Statusd Domai n..i.n7t he Hi
Figure 3: Selection Criteria for Generic DataSchema Variables............cccciiiiiiiici e 8

Public Population Project in Genomics 1 2010-04-20



G » Public Population Project in Genomics

This document is part of a series describing P’G6s Dat a SHaleRaahdat a
Harmonization Platform for Epidemiological Research) project. For more information on this
project, please refer to other protocols and electronic documentation available at:
www.datashaper.org

1. Objectives

This document describes the process used to select the variables that make up a DataSchema
(Eigure 1). It is intended to be used as a guide by DataSchema developers and users.

2. Context

A DataSchema aims to identify and describe a thematic set of core variables that are of
particular value in a specified scientific setting, and which are recommended to optimize
potential data sharing between biobanks. DataSchemas can be developed to provide a template
for the prospective harmonization of emerging biobanks. They can also be developed with the
aim of facilitating retrospective harmonization of existing biobanks. A growing number of
DataSchemas are being created to serve a range of scientific areas of interest (e.g., broad-
based epidemiological research, cancer, renal diseases, obesity).

DataSchemas are structured as nested hierarchies. In each DataSchema, the variables (i.e.,
primary units of interest for a statistical analysis) are grouped into domains of interest
representing, for example, risk factors and outcomes. These domains are, in turn, grouped
under themes representing general areas of interest. Lastly, the themes are grouped under
modules, which are groupings based on assessment modes or the type of element measured or
collected (e.g. Health and Risk Factor Questionnaires, Physical and Cognitive Measures). Figure

2 illustrates this hierarchical structure.

The entire DataSchema variable selection process is guided by iterative review and consensus
methodologies (Dalkey and Helmer, 1963; Glaser, 1980) that intend to synthesize knowledge

among practitioners and researchers across a spectrum of professional fields.
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Variable Selection Process

3. Framing the DataSchema

The first step in the variable selection process is to define the specific scientific area addressed
by the DataSchema, its target population, and the potential users of the DataSchema. The

specific objectives of the DataSchema must also be defined.

4. DataSchema Working Group

DataSchema variable selection is conducted in a structured and iterative fashion through
workgroup meetings, teleconference calls, and electronic communications. Generally, the
working group responsible for selecting variables is comprised of international biobank
representatives, scientists and academics with expertise in a variety of disciplines related to the
Dat aSchemads a,rae\well asfmenmbers af theeB® research team experienced in
the development of DataSchemas. The contribution of each team member is critical and
invaluable, making the working group an integral part of the variable selection process.

5. Development

5.1 Domain and Variable Selection Criteria

Selection of DataSchema domains and variables is guided by selection criteria which are
defined by working group members. Examples of such selection criteria might be the relevance
to research, the costs or feasibility of collecting the information, or its impact on participants.
Figure 3 illustrates the criteria used to select the individual variables of the Generic
DataSchema.

5.2 Initial List of Domains

The working group identifies general domains of interest (e.g., Individual history of cancer,
Tobacco use, Nutrition) which should be covered in the DataSchema. Selected domains consist
of the minimum group of domains that should be included in the DataSchema in order to contain
sufficient information for research in the scientific area it addresses. The domains serve to guide

variable selection by providing broad categories for focused work and thought.
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5.3 Initial list of Variables

When a DataSchema is aimed at supporting prospective harmonization its initial list of variables
is determined by using variable selection criteria defined by the working group, international
standards and classifications, reviews of scientific literature and existing questionnaires from

international studies.

When a DataSchema is developed with the aim of retrospectively harmonizing existing studies,
the initial list of variables making up selected domains of interest is contingent on the information
having actually been collected by the participating studies. Hence, variables chosen must be
collected by a minimum number of studies before they can even be considered for inclusion in

the DataSchema.

In order to facilitate final selection, it can often be helpful to classify the variables that have been

proposed according to their fdegree ofr e | evance 0.

5.4 Validation: Iterative Process of Revisions

To arrive at the final list of variables, the initial list must undergo an iterative process of revisions.
This process, drawn from existing consensus-seeking models (Dalkey and Helmer, 1963;
Glaser, 1980), demands assembly of an expert panel selected for their multidisciplinary scientific

expertise to review, discuss and arrive at a consensus agreement on DataSchema content.

During the validation process, biobank representatives determine the practical applicability of the
DataSchema, while scientific experts on the working group ensure its scientific relevance. For
their part, P°G team members provide expertise and ensure consistency and rigor in the

development of the DataSchema.

Where possible, the DataSchema should also be validated by incorporating its use as a

component of the pilot phase of an emerging study.
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6. Online Presentation

Once a final list of variables has been defined, the variables, along with their descriptive
information (definition, format: open/categories, source: direct/measured/calculated, ontology)
may be presented online. A web interface developed by P°G (www.datashaper.org) facilitates

this process by storing variable information included in previously developed DataSchemas and

making it accessible for new ones.

7. Updates

A DataSchema is not a static entity. It needs to be updated regularly to reflect new
developments in biomedical research as well as comments submitted to P®G by its users.
Periodic updates of the DataSchema and its variables are therefore required.

8. Archiving
Once a DataSchema has been developed for a specific purpose, it is archived so that it can later
be used as a guiding template for researchers wishing to develop future DataSchemas with

related aims and objectives.
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Figure 1: Variable Selection Flowchart
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Figure 2: The
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Figure 3: Selection Criteria for Generic DataSchema Variables
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