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METRIC Project 
METRIC stands for Measure of the Environment 
Targeted for Research In Cancer 
A growing body of literature is demonstrating how environmental 
and policy intervention can substantially reduce chronic disease 
burdens by helping people develop healthy behaviors  

Conceptual framework for understanding 

the prevention of chronic diseases through 

environmental and policy approaches (from 

Brownson et al., 2006). 



METRIC Project 
This framework can be used for intervention at different geographic 
scales ranging from countries to States to neighborhoods. In particular, 
neighborhoods (residential areas) have emerged as potentially relevant 
contexts because they possess both physical and social attributes which 
may affect health and contribute to social and race inequalities in health 

Schematic representation of the 

contributions of neighborhood 

environments to health inequalities 

(from Diez Roux and Mair, 2010). 



METRIC Project 
The implementation of such a framework, including the identification 
and ranking of neighborhood targeted for interventions, requires the 
development and computation of environmental health metrics.  

1. Built environment 

part of the physical environment that is constructed by human activity: 
living, working, playing and studying. 

2. Food environment 

refers to the availability of both healthy & unhealthy foods in neigh-
borhoods and is believed to contribute to obesity and chronic diseases. 

3. Health Care Access environment  

The extent to which a population 'gains access' to services depends on 
adequate supply of services, but also financial, organizational and 
social or cultural barriers that limit the utilization of services. 

 



Examples of Composite Metrics 





Examples of Metrics 

• The list of metrics described in Tables 1 and 2 is certainly not 
exhaustive. For example, pollution-based metrics will be included in 
our offerings using the recent review on multipollutant exposure 
metrics by Oakes et al. (2014) Evaluating the application of 
multipollutant exposure metrics in air pollution health studies. 
Environment International, 69: 90–99.  

• Other metrics might also be included in the library following the 
recommendations of the expert panel convened by North American 
Association of Central Cancer Registries (NAACCR) to discuss the 
linkage of environmental metrics related to cancers with population 
based cancer registries.  

• Expertise on metrics will be provided by our subcontractor, Dr. Larry 
Frank and his team from UD4H, who has extensive experience 
working with attribute and spatial data related to the built, natural 
and social environment.  



Challenges 

Computing metrics for your own study area poses several 
challenges: 

I. Find and access the correct data layers 



Examples of Online Data Sources 
• Public government-provided data sources at data.gov, including: 

– Database of location of MSQA certified mammography facilities 

– Food environment Atlas which includes over 211 county-level indicators of the 
food environment assembled in three categories: Food, Health and Well-Being, 
Community 

• Census data from American Community Survey (ACS)  

• NLCD data (National Land Cover Database) 

• ESRI data sources provided through the Community Analyst framework, in 
particular the Business Locations point-level database 

• Walkscore data (walk score composite index & a Public Transit API returning 
the Transit Score for a location and providing easy access to nearby public 
transit stops and routes) 

• Modified retail food environment index  (census tract-level score computed 
from two data layers: number of healthy and less healthy food retailers 
within census tracts or ½ mile from the tract boundary) 



Examples of Online Data Sources 
• Data on health care access, including: 

Hospital Locations, Hospital & Physician Capacity, End of Life Care, 
Primary Care Service Area (PCSA), Medicare Reimbursements, Care 
of Chronic Illness in Last Two Years of Life, Prescription Drug Use in 
Medicare Part D, Hospital Use, Medical Discharges, Surgical 
Procedures, Post-Acute Care, Quality/Effective Care 

    Spatial Scale – Zip code, hospital, region 

Physicians; counts at the census tract (e.g. number of clinically active 
Primary Care Physician, number of clinically active OB-GYN, number 
of clinically active Specialist physicians) 

Veteran Affairs Facility Locations 

Hospitals (up to 6,000 in US) 

Hospitals, Cancer Treatment, Hospice Facilities 



Examples of Online Data Sources 

• Data on sources on pollutant and environmental 
exposure, including: 

Air releases, superfund sites, water discharge 

Facilities subject to environmental regulation 

County-level Radiation (radon) 

Toxic chemical releases 

Exposure data, such as UV Exposure Data 



Challenges 

Computing metrics for your own study area poses several 
challenges: 

I. Find and access the correct data layers 

II. Combine data available under different formats (e.g. text files, 
Excel files, HTML and XML files), map projections (e.g. Albers, 
Lambert, UTM, NAD83), and spatial resolutions (e.g. geocoded 
data, census tract, ZIP codes, county). 



Challenges 

Computing metrics for your own study area poses several 
challenges: 

I. Find and access the correct data layers 

II. Combine data available under different formats (e.g. text files, 
Excel files, HTML and XML files), map projections (e.g. Albers, 
Lambert, UTM, NAD83), and spatial resolutions (e.g. geocoded 
data, census tract, ZIP codes, county). 

III. Multiplicity of developed metrics often makes it difficult to 
compare results across studies and to then draw general 
conclusions.  

IV. Some metric definitions are rather subjective (e.g. weighting of 
different components, maximum driving time) => sensitivity 
analysis. 





GIS-based Measures of  
Access to Mammography 

I. Distance to nearest facility (X facilities) 

II. Service density 

total number of mammography machines at the facilities located 
within a given time/distance of the centroid of a census unit divided 
by the population of women 40+ in that unit 

III. Two-step floating catchment area method  

1. For each facility, calculate the mammography machine-to-
population (weighted) ratio for a given catchment area (e.g. 30 
min. driving time) 

2. For each census unit, compute spatial accessibility score as the 
weighted sum of ratios (Step 1) for all facilities located within a 
given time/distance of the centroid of that census unit  



GIS-based Measures of  
Access to Mammography 



GIS-based Measures of  
Access to Mammography 



METRIC Project 

Funding: NCI Contract HHSN261201400035C “METRIC Software to 
Measure Cancer Health Environment” 

 
Objective: Develop the first software specifically designed for the 

access, creation and visualization of environmental measures 
related to cancer health behaviors and risks.  

 
Program Officer: Patti Weber 
  
Collaborating Institutions: BioMedware (P Goovaerts PI),  The North 

American Association of Central Cancer Registries, (Betsy Kohler 
CI), UD4H (Larry Frank, CI), esri (Este Geraghty, CI), Tech-Ed 
(Cynthia Zimber, CI) 

 
Status: Month 9 of 2 year performance period 
 
 



METRIC Project: Goal 
To develop the first software specifically designed for the access, 
creation and visualization of environmental measures related to 
cancer health behavior and resources. This software will provide:  

1. a user-friendly interface for locating, accessing and importing data into 
the existing Geographical Information System,  

2. automated homogenization of data layers to a common geography,  

3. flexible construction of metrics to characterize the food, physical 
activity and health care access environments,  

4. visualization, exploratory data analysis and ranking of the results to 
identify geographical disparities,  

5. sensitivity analysis to assess the impact of metrics definition (e.g. 
weights of components, magnitude of measurement errors) on the 
robustness of indices and their relationship with health outcomes, and  

6. efficient export of results into Esri shapefile format, Excel workbooks 
and XML.   



METRIC Project: Goal 

The targeted user is the environmental epidemiologist or 
exposure scientist (or …) who lacks the technical expertise to 
automate access to diverse data resources from interactive 
and frequently updated web sources.  

 

Phase I of this project demonstrated the feasibility of the 
approach through the development of a server-based system 
for storing and delivering data for the METRIC software, and a 
prototype desktop version of this software 

 



User workflow for METRIC software 

 

A wizard-style approach 

will guide the user through 

the steps and request the 

necessary information to 

perform an analysis.  

Choices that user can 

make are shown by 

diamonds. Most tasks 

reside in the client 

software, but some are 

handled by server-based 

web services. 



Creation of New Metrics 

User names the variable and selects the type of data 

which the variable contains and the weight assigned. 

User can create their own metric 

and have access to series of 

operators; e.g., addition, subtraction, 

multiplication, division, if/then 

statements, indicator coding, power 

(including square roots), logarithms, 

and z-scores.  



Sensitivity Analysis: Phase I 

User can modify the weights for the 

component variables used to 

calculate the index and update the 

results to see how the index and any 

of the visualizations are changed by 

changes to the weights. 

EMPIRICAL 



Use Case Scenarios 

1. Research 
  
Overall goals: 
The user wishes to identify areas with high rates of incidence 
and late-stage diagnosis for breast cancer and select indices 
with good predictive power. 
  
Use of the METRIC software: 
Calculate index values over an area and evaluate the index in 
relation to a particular health outcome. 
 
Breast Cancer Usage: 
Use METRIC to find out where access to breast cancer screening 
facilities is low. 

 

 



Use Case Scenarios 

2. Decision support/intervention 
  
Overall goals: 
The user wishes to make or evaluate a decision or intervention. 
  
Use of the METRIC software: 
Compare an index value with a health outcome for purpose of 
evaluating a decision/intervention before its implementation. 
 
Breast Cancer Usage: 
Use METRIC to compare index values for screening availability 
with individual-level cancer data. 

 



Use Case Scenarios 

3. Policy formation/evaluation  
 
Overall goals: 
The user wishes to formulate large scale policy and evaluate it; 
e.g. answer the question “Are things improving?” 
  
Use of the METRIC software: 
Compare measures of exposure/risk with policies. 
 
Breast Cancer Usage: 
Choose 3 indices that relate to breast cancer. Look for 
association between the combined ‘meta-index’ and MI 
mortality data.  View on a map with temporal projections. 

 

 



Milestones  
Milestone 1.1: Report detailing the data layers available 
through the subcontractor UD4H (Urban design 4 Health). 

Milestone 1.2: Convening in collaboration with the North 
American Association of Central Cancer Registries (NAACCR) 
of a panel of experts to: 

 develop recommendations regarding the linkage of 
environmental metrics related to cancers with population 
based cancer registries, and 

 provide expertise in the field of cancer surveillance as it 
relates to this project. 

Milestone 2.1: Completion of a fully functional and tested 
METRIC software ready for commercial distribution. 

 

 



Milestones  

Milestone 3.1: A report detailing the findings of the usability 
study by TecEd and how this information was used to modify 
the prototype functionalities and user interface. 

Milestone 4.1: Creation of technical documentation, including 
a tutorial, which describes the functionalities of the METRIC 
software. 

Milestone 4.2: Development of an appropriate 
distribution/commercialization plan for disseminating 
resulting METRIC data layers via ESRI’s health program/portal. 

 

 


