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PhenX: consensus measures for 

Phenotypes and eXposures

• The goal of PhenX is to select and define high priority measures 

useful for Genome-wide association studies (GWAS) and other 

large-scale genomic research efforts

• The development of the PhenX Toolkit is envisioned as a way to 

facilitate broad use of common measures by the research 

community

• PhenX is funded via a Cooperative Agreement with NHGRI 
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PhenX Approach

• The approach is to select 15 high-priority measures for each of 

21 research domains 

– Domains are selected by the PhenX Steering Committee 

– Measures and protocols are chosen by Working Groups which are 

assembled for each domain

– Scientific community has the opportunity to review and comment on 

initial set of  up to 25 measures for each domain 

• Selected measures are made available to the research 

community via the PhenX Toolkit to facilitate future cross-study 

analysis



4



5

PhenX - Building Consensus

• PhenX Steering Committee (SC)
– Provides guidance to the project

– Selects domains and define scope

• NIH Institutes and Centers (IC) Liaisons to SC   
– Provide expertise, outreach

• Expert Working Groups assembled for each domain
– Refine the scope

– Select specific measures and protocols

• Outreach to Scientific Community
– Obtain comments for consideration by the Working Groups
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PhenX Domains

• Alcohol, Tobacco, and Other 
Substances

• Anthropometrics

• Cancer

• Cardiovascular

• Demographics

• Diabetes

• Environmental Exposures

• Gastrointestinal

• Infectious Diseases and 

Immunity

• Neurology

• Nutrition and Dietary 
Supplements

• Ocular

• Oral Health

• Physical Activity and Physical 
Fitness

• Psychiatric

• Psychosocial

• Reproductive Health

• Respiratory 

• Skin, Bone, Muscle, and Joint

• Social Environments

• Speech and Hearing
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Process for Selecting PhenX Measures

• Criteria for measures

– High quality

– Low burden for participants and 

investigators

– Well established

– Viable in the future

• Contextually dependent protocols

– e.g., age- or gender-specific
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PhenX Toolkit

• Researchers will visit the Toolkit to:

– Add standard measures to ongoing studies

– Consider PhenX measures when planning new studies

– Obtain high quality measures outside of their area of expertise

– Review PhenX measures that relate to their primary research focus

• By selecting some of the PhenX measures:

– Ensure that their study will be compatible with others that also incorporate 

PhenX measures

– Combine studies to increase statistical power and the ability to identify 

genes associated with complex diseases

– Potential to cumulatively combine with future studies
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Facilitating Cross-Study Analysis
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What the PhenX Toolkit Is

What the PhenX Toolkit is

• a catalog of recommended 
measures for inclusion in new 
studies or when expanding 
existing studies

• a database that allows 
researchers to browse, search, 
and select measures

• cross-referenced to Cancer 
Biomedical Informatics Grid 
Common Data Elements

• freely available to the scientific 
community

What the PhenX Toolkit is not

• not a new set of standards

• not a new ontology of 
phenotypes

• not a data repository

• not a biobank

• not restrictive

• not a proprietary resource
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PhenX Toolkit Contents

• Recommended measures for each research domain

• Detailed protocols for collecting the measures

• Methods to harmonize measures – as needed

• Information about the measures 

– Rationale for inclusion

– References

• User support 

– User’s Manual, Data Dictionary, and Glossary of Terms

– Quick Start Guide

– Frequently Asked Questions (FAQs)

– Derived Variables

– Cancer Bioinformatics Grid (caBIG) Common Data Elements (CDEs) 

– Supplemental Information
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Toolkit Features

• Users can Search or Browse Measures
– Browse by domain or by conceptual group

– Search using “Smart Query Tool” 

• Users choose Measures and add them to a to Cart
– Alerts Users to add  “essential measures” (additional PhenX 

measures that are needed to effectively interpret the data)

– Recommends related measures

– Registration allows users to save and share their Cart(s)

• Users can generate Reports
– Download, review, print or save

– Registered users can add notes to measures, and protocols

• Integrating PhenX Measures 
– Data Collection Worksheet

– Data Dictionary (variable names and characteristics)
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Data Sharing and Data Interoperability

Collaborations:

• National Library of Medicine (NLM) 

– National Center for Biotechnology Information (NCBI) database of 

Genotypes and Phenotypes dbGaP

– Logical Observation Identifiers Names and Codes (LOINC)

• Cancer Data Standards Registry and Repository (caDSR) Common 

Data Element (CDE) at cancer Biomedical Informatics Grid (caBIG) 

• Public Population Project in Genomics (P3G) Data Schema and 

Harmonization Platform for Epidemiological Research (DataSHaPER) 

• electronic Medical Records & Genomics (eMERGE) network

• National Institute of Neurological Disorders and Stroke (NINDS)
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Collaboration with dbGaP

• Highlight PhenX measure for variables in dbGaP
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Variable mapped to PhenX 

measure can be flagged



LOINC Codes for PhenX Measures
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LOINC Codes for PhenX Measures
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PhenX CDEs in caBIG
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Cross-reference table for PhenX measures and variables

PhenX 

variable

PhenX ID dbGaP 

variable

LOINC 

code

Current Age PXV010101020000 phv00023938.v1

phv00024004.v1

21612-7

Ethnicity
PXV010501010000 phv00023941.v1

phv00024007.v1

56050-8

Gender
PXV010701010000 phv00023939.v1

phv00024005.v1

46607-8

P3G 

variable* 

Age

Ethnicity

Gender

eMERGE

variable

caBIG

CDE

Age 2423393

Ethnicity 2200284

Gender 2179640

* P3G DataShaPER doesn’t distinguish the “exact” and “similar” mappings to the PhenX measures
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Toolkit Use Summary 
(www.phenxtoolkit.org – Month End September 2010)

Number of Visits: 126,915

Number of Unique Visits:
(by unique ip address)            

16,155

Total Page Views: 378,761

Average Number Visits Per Day: 180

Total # of Countries with Toolkit accesses: 117

Number of Registered Users: 315

http://www.phenxtoolkit.org/
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Visits from the United States
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Visits from Top Countries

Rank Country No. of Unique Visitors

1 United States 8540

2 United Kingdom 926

3 Australia 565

4 Canada 493

5 India 458

6 Philippines 216

7 Germany 162

8 China 152

9 Brazil 124

10 Malaysia 116

11 Italy 107

12 Netherlands 106

13 New Zealand 83

14 Thailand 80

15 Singapore 76
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Resources

• www.phenx.org

– Register to receive periodic updates via e-mail of the PhenX 

Newsletter and notification of new surveys

• www.phenxtoolkit.org

– Additional measures and protocols will be included in the toolkit as 

they become available

• www.genome.gov/gwastudies/

– A catalog of published Genome-Wide Association Studies 

(Hindorff et al. PNAS 2009)
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