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HEALTHY COMMUNITIES DATA AND INDICATORS PROJECT (HCDIP)
Background

Chronic illness and injury are the leading causes of death and disability in California, and
chronic illnesses account for an ever-growing share of escalating health care costs. Major risk
factors for obesity, chronic iliness, and injury include poor nutrition, sedentary lifestyles,
smoking, and alcohol use. Each of these risk behaviors is profoundly influenced by people’s
social, physical, and economic environments. Chronic illness and injury are also the key drivers
of very significant and persistent inequities in health outcomes, including substantial differences
in life expectancy and years of potential life lost based on income level and race/ethnicity.

The creation of healthy social, economic, and physical environments that promote healthy
behaviors and positive health outcomes requires coordination and collaboration across multiple
sectors, including transportation, housing, education, agriculture and others. Statistical metrics,
or indicators, are needed to help local, regional, and state public health and partner agencies
assess community environments and plan for healthy communities that optimize public health.
Currently, there is neither a clearly identified set of indicators nor ready access to data that can
be used to plan for healthy communities and evaluate the impact of policy and environmental
changes on health.

Goals and Objectives

The goal of Healthy Communities Data and Indicator Project (HCDIP) is to provide a
standardized set of statistical measures (indicators), data files, and tools for planning healthy
communities and evaluating the impact of plans, projects, policy, and environmental changes on
community health. A list of 60 indicators has been proposed, and, for 21, data files are
available at the CDPH website (http://www.cdph.ca.gov/programs/Pages/Healthy
Communitylndicators.aspx). The data files can be filtered for multiple California geographies
(census tract, city, county, or region), time periods between 2000 and 2010, and race/ethnicity
stratifications. Accompanying the data files are Illustrative .pdf reports using templates that
integrate explanatory text, maps, graphs, and tables for selected geographies. The procedures
for producing the indicator data files and templates for explanatory text, graphs, maps, and
tables are documented in this technical manual. The underlying data model that supports the
HCDIP is provided in Figure 1. The basic strategy of the data model is to manage all project
content and administrative data in a coordinated relational database, or meta-database. Such a
relational database can facilitate the reporting of indicators in a web interface.

With funding by the Strategic Growth Council (SGC), the HCDIP is a 2-year collaboration of the
California Department of Public Health (CDPH) and the University of California, San Francisco
(UCSF) to create and disseminate indicators linked to the Healthy Communities Framework
(Figure 2). The main tasks of the project are:
1. Identify a standardized, core set of valid indicators that define a healthy community
2. Identify methods to construct indicators at different geographic scales (e.g. census tract,
zZip code, city, county, etc.)
3. Disseminate technical documentation that allows local, county, regional, and state
stakeholders to produce indicators
4. Develop a multi-agency plan for centralized data collection, analysis, and reporting of
indicators, and
5. Create a demonstration website that stakeholders and CDPH can use to pilot test
selected healthy community indicators.
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Figure 1. Conceptual Data Model for Healthy Communities Data and Indicators Project

The project builds partnerships with California organizations whose work encompasses public
health, health equity, and municipal, regional, and statewide planning, and coordinates with
other SGC-funded data and indicator projects.

Healthy Communities Framework and Aspirational Goals

The Healthy Communities Framework was developed by the SGC Health in All Policies Task
Force with extensive public discussion and input from community stakeholders and public health
organizations. The framework identifies 20 key attributes or aspirational goals of a healthy
community through all stages of life, clustered in five broad categories (Figure 2): meets basic
needs of all (housing, transportation, nutrition, health care, livable communities, physical
activity), environmental quality and sustainability, adequate levels of economic and social
development, health and social equity, and social relationships that are supportive and
respectful.

Description of Indicators and Process of Selection

Indicators are usually a population-based measurement with a numerator, denominator, and
time period, ideally capable of being stratified by population characteristics (race/ethnicity for
assessment of inequity) or geography.

) What Happened?
Indicator = and When and Where?
To Whom?

The HCDIP identified approximately 60 indicators that address the Healthy Community
Framework (Table 1) for the state of California. When possible, the indicators in the project
included data for at least three points in time between 2000 and 2010, five geographic levels
(8,057 Census tracts, 1,523 cities/towns and Census designated places, 58 counties, 14
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What is a Healthy Community?

A Healthy Community provides for the following through

all stages of life:

MEETS BASIC NEEDS OF ALL

. Safe, sustainable, accessible,
and affordable transportation
options

- Affordable, accessible and
nutritious foods, and safe
drinkable water

- Affordable, high quality, socially
integrated, and location-
efficient housing

- Affordable, accessible and
high quality health care

- Complete and livable
communities including quality
schools, parks and recreational
facilities, child care, libraries,
financial services and other
daily needs

- Access to affordable and
safe opportunities for
physical activity

- Able to adapt to changing
environments, resilient, and
prepared for emergencies

- Opportunities for engagement
with arts, music and culture

QUALITY AND
SUSTAINABILITY OF
ENVIRONMENT

- Clean air, soil and water,
and environments free of
excessive noise

- Tobacco- and smoke-free

- Greenand open spaces,
including healthy tree canopy
and agriculturallands

- Minimized toxics, green house
gas emissions, and waste

- Affordable and sustainable
energy use

- Aesthetically pleasing

ADEQUATE LEVELS OF
ECONOMIC AND SOCIAL
DEVELOPMENT

- Livingwage, safe and healthy
job opportunities for all, and a
thriving economy

- Support for healthy
development of children and
adolescents

- Opportunities for high quality
and accessible education

HEALTH AND SOCIAL
EQUITY

SOCIAL RELATIONSHIPS
THAT ARE SUPPORTIVE AND
RESPECTFUL

- Robust social and civic
engagement

- Socially cohesive and
supportive relationships,
families, homes and
neighborhoods

- Safe communities, free of
crime and violence

Figure 2. Healthy Communities Framework, California Health in All Policies Task Force,
2010 (http://sgc.ca.gov/docs/HIAP_Task Force Report- Dec 2010.pdf)

Healthy Communities Data and Indicators Technical Manual


http://sgc.ca.gov/docs/HiAP_Task_Force_Report-_Dec_2010.pdf

ele
JCBPH

regions, state), and race/ethnicity stratification (nine groups, including total). For some
indicators other geographical levels like Census county divisions and Consolidated Metropolitan
Statistical Areas where included depending on data availability and stakeholder input.
Throughout this document the geographical levels will be referred to as Census tract (CT), place
(PL, includes cities and towns), county division (CD), counties (CO), Consolidated Metropolitan
Statistical Areas (R4), regions (RE), and the state (CA).

The following criteria were used to select the indicators:

o Validity

0}
0}

Measures what it purports to measure
Evidence linking indicator to health outcomes

e Technical and Data Properties

(0}

©OO0OO0O0OO0O0

Data source(s) owned and collected by a recognized organization
Timeliness (time lag and frequency of updates)

Data quality (completeness, missing data, accuracy)

Variety of geographic levels available, including Census tract

Administrative accessibility (public domain, proprietary, confidentiality, costs)
Current use and acceptability to stakeholders

Straightforward mechanics of data collection, aggregation, and reporting

e Usable and Understandable to Users

Healthy Communities Data and Indicators Technical Manual 4



Table 1. What is a Healthy Community and its indicators? (v3.10-12-14)

Aspirational Goal/Domain

| Indicators

Meets basic needs of all

Safe, sustainable, accessible and
affordable transportation options*

Affordable, accessible and
nutritious foods

Affordable, high quality, socially
integrated and location-efficient
housing

Affordable, accessible and high
quality health care

Complete and livable communities

Access to affordable and safe
opportunities for physical activity

v Annual number of fatal and severe road traffic injuries per
population and per miles traveled by transport mode

v Annual miles traveled by occurrence and by mode

v" Percent of residents aged 16 years and older mode of
transportation to work

v’ Percent of population residing within <%z a mile of a major transit
stop

¢ Percent of household income spent on transportation

v' Percent of population aged 16 years or older whose commute to
work is 10 minutes /day or more by walking or biking

v" Average cost of a market basket of nutritious food items relative to
income

e Percent of population within %2 mile of a full-service grocery store,
fresh produce market, or store with fresh produce

¢ Percent of adults who consume >5 servings of fruits & vegetables a
day

v Modified retail food environment index (MRFEI)

v' Percent of households paying more than 30% (or 50%) of monthly
household income towards housing costs

v Percent of household overcrowding (> 1.0 persons per room) and
severe overcrowding (> 1.5 persons per room)

¢ Household by type of family and head of household

¢ Neighborhood Completeness Index (<% mile radius for 7 out of 9
common public services and 9 of 12 common retail services)

e Housing to jobs ratio

¢ Jobs:housing match (e.g., Percent of adult working population who
could find a job that matches their general occupational
gualifications within a specified travel radius of their residence)

¢ Neighborhood change: 5-year change in number of households by
income and race/ethnicity

¢ Residential racial segregation: isolation index

o Percent of adults aged 18 - 64 years without health insurance
¢ Patient satisfaction rating by medical group

¢ Neighborhood Completeness Index (<% mile radius for 7 out of 9
common public services and 9 of 12 common retail services)

e Percent of adults getting moderate/vigorous daily exercise
e Percent of children scoring 6 of 6 on Fitnessgram
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Table 1. What is a Healthy Community and its indicators? (v3.10-12-14)

Aspirational Goal/Domain

Indicators

Able to adapt to changing
environments, resilient, and
prepared for emergencies

Opportunities for engagement with
arts, music and culture

¢ Cities and counties with adopted climate action plans and FEMA-
approved local hazard mitigation plans

¢ Environmental resilience index (index composed of places with
climate action and hazard mitigation plans and other Healthy
Community Indicators -unemployment, lacking health insurance,
educational attainment, income inequality, and registered voters-)

¢ Per capita revenue in nonprofit arts organizations

¢ Percent of workers employed in artistic occupations

Quality and sustainability of environment

Clean air, soil and water, and
environments free of excessive
noise

Tobacco and smoke free

Green and open spaces, including
agricultural lands

Minimized toxics, GHG emissions
and waste

Affordable and sustainable energy
use

v Annual average number of unhealthy days of ozone air pollution

v Annual mean ambient concentration of fine particulate matter
(PM2.5)

e Percent of households/population near busy roadways

¢ Average daily water use per capita

v" Percent of the population served by community water systems not
meeting regulations of the Safe Drinking Water Act

¢ Average daytime and night time outdoor noise levels*

¢ Prevalence of smoking in adults and youth

v’ Percent of population within %2 mile of park, beach, open space, or
coastline

¢ Acres of parkland per 1,000 residents

o Acres of cropland converted to developed land

¢ Tree canopy coverage (urban areas)

o Toxicity-weighted concentrations of modeled chemical releases to

air from facility emissions and off-site incineration

o Total pounds of selected active pesticide ingredients (filtered for
hazard and volatility) used in production-agriculture per square mile

¢ Annual per capita greenhouse gas (GHG) emissions

¢ Total waste diversion (per capita disposal rate)

e Energy costs relative to household income*
¢ Percent of electricity from renewable sources

Adequate levels of economic, social development

Living wage, safe and healthy job
opportunities for all

Support for healthy development
of children and adolescents

v Unemployment rate: percent of the population in the labor force

who are unemployed

v Overall, concentrated, and child (0 to 18 years of age) poverty rate

¢ Number and rate of fatal and nonfatal occupational injuries by

industry

v Living wage and percent of families with incomes below the living
wage

¢ Percent of children who are kindergarten ready*

¢ Percent of resilient high school students

o Number of licensed daycare center slots per 1,000 children aged 0-
5 years
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Table 1. What is a Healthy Community and its indicators? (v3.10-12-14)

Aspirational Goal/Domain

Indicators

Opportunities for high quality and
accessible education

¢ Mean score of Academic Performance Index (API)
v" High school or greater educational attainment in the population
aged 25 years and older

Health and social equity

¢ Race/ethnicity equity score as a composite of multiple core
indicators, including median income
v Distribution of household income relative to the number of
households, expressed on a 0 to 1 scale (Gini Index)
¢ Place-based equity score as a composite of multiple core indicators
calculated for census tracts

Social relationships that are suppo

rtive and respectful

Robust social and civic
engagement

Socially cohesive and supportive
relationships, families, homes and
neighborhoods

Safe communities, free of crime
and violence

v’ Percent of adults (18 years or older) who are registered voters;
percent of adults who voted in general elections

o Number of forcible rapes per 100,000 population

e Percent of children (<18 years) reported with neglect or physical or
sexual abuse

v Number of violent crimes per 1,000 population
v' Percent of the population within ¥ mile of alcohol outlets by type of
establishment sales

e |Indicator under construction

v'Indicator available at http://www.cdph.ca.gov/programs/Pages/HealthyCommunitylndicators.aspx

* Indicator might not be feasible to construct
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Indicator Vetting Process with Potential Users

The HCDIP engaged potential users in the development of the indicators. A learning
community of potential users in local, regional, and state government from the Bay Area,
Southern California, and rural counties was consulted to jointly pilot a set of indicators, taking
into account the priorities of the participating organizations, data availability, timeliness,
geographic scale, users' resources and capacity, and end uses. Three pilot projects were
conducted between September 2012 and March 2014:

e Bay Area Pilot co-sponsored by the Bay Area Regional Inequities Initiative (BARHII)
o0 Dates: September 2012 to January 2013
o Participants:
= Mayor of Rohnert Park
= Planner from Association of Bay Area Governments
= Epidemiologists from Santa Clara, Alameda, San Mateo, and Napa
County Health Departments
e Southern California Pilot co-sponsored with Public Health Alliance of Southern California
(PHASoCal)
o Dates: March to October 2013
o Participants:
= Epidemiologists from Long Beach, Pasadena, Riverside, San Diego, Los
Angeles, Orange, Santa Barbara, and Ventura Health Departments
» Public Health Institute
= Coalition for Clean Air
= Safe Routes to School National Partnership
= San Diego Association of Governments (SANDAG)
= Southern California Association of Governments (SCAG)
e Rural Pilot
o Dates: February to March 2014
o Participants:
= Shasta County Health Department
= Merced County Health Department
= UC Davis Center for Regional Change
= Councilperson from City of Galt, Sacramento County

Methodology Overview

Indicator Construction Workflow

The HCDIP followed a similar workflow for the construction of all indicators. Variations to this
workflow occurred when preprocessing of the source data was necessary.
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Indicator construction workflow

Literature review:
-Literature search.
-Write-up evidence and significance of the indicator.
- Create citations database.
|

Identify data sources for the numerator and denominator:
-Download data dictionaries to determine availability and
compatibility over time, race/ethnicity stratification and
geographic resolution.

|

Operationalize indicator definition with respect to available data.

}

Download numerator/denominator data files from source.

Data processing:
- Apply SAS9.3 and ArcMap10.2 batch programs to generate
Microsoft Excel data files.

Assessment of data quality and statistical stability (may cause
reanalysis of data).

|

Write up explanatory text (including examples of maps, graphs,
and tables) and technical documentation. Update metadatabase.

Data Sources

Most indicators required the utilization of a single source of data but others required two or more
sources. In most cases, organizations provided data in a machine readable format (*.csv, *.txt,
* Xls, *.xIsx) that were downloaded from a website. Other organizations provided data in such
formats only upon request. Reformatting of these files into an orthogonal layout was necessary
in some cases. For other sources data were only be available in non-readable formats (*.doc,

* pdf) and preprocessing was necessary to convert the data into a readable format. In some
cases data were only available at the organization's website and manual extraction of the tables
(using copy and paste) or web-scrapping SAS programs were necessary.

The following is a list of all the sources utilized up to date for the completed indicators:

1. California Air Resources Board, Air Monitoring Network
(http://www.arb.ca.gov/aagm/mldagsb/amn.htm)

California Department of Alcohol Beverage Control (http://www.abc.ca.gov/)
California Department of Finance, Demographic Research Unit
(http://www.dof.ca.gov/research/demographic/)

2.
3.
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4. California Department of Public Health, Division of Drinking Water and Environmental
Management, Drinking Water Program
(http://www.cdph.ca.gov/programs/Pages/DWP.aspx)

5. California Department of Transportation, Office of Highway System Information and

Performance, Highway Performance Monitoring System

(http://www.dot.ca.gov/hg/tsip/hpms/index.php)

California Protected Areas Database (http://projects.atlas.ca.gov/projects/cpad)

California Secretary of State, Elections, Voter Registration Statistics

(http://www.sos.ca.gov/elections/elections _u.htm)

8. Centers for Disease Control and Prevention, Division of Nutrition, Physical Activity, and
Obesity (http://www.cdc.gov/obesity/resources/reports.html)

9. Federal Bureau of Investigations, Uniform Crime Reports (http://www.fbi.gov/about-
us/cjis/ucr/ucr)

10. Living Wage Calculator website (http:/livingwage.mit.edu/)

11. Metropolitan Planning Organizations

a. Metropolitan Transportation Commission (http://www.mtc.ca.gov/)
b. San Diego Association of Governments (http://www.sandag.org/)
c. Sacramento Area Council of Governments (http://www.sacog.org/)
d. Southern California Association of Governments
(http://www.scag.ca.gov/Pages/default.aspx)

12. Statewide Database, University of California Berkeley Law, Center for Research
(http://statewidedatabase.org/index.html)

13. Transportation Injury Mapping System (data from the Statewide Integrated Traffic
Records System, California Highway Patrol) (http://tims.berkeley.edu)

14. U.S. Bureau of Labor Statistics, Local Area Unemployment Statistics
(http://www.bls.gov/lau/)

15. U.S. Census, Census 2000 and American Community Survey
(http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml (see Appendix A for
Census products commonly used by HCDIP)

16. U.S. Department of Agriculture, Center for Nutrition Policy and Promotion, Cost of Food
at Home (http://www.cnpp.usda.qgov/USDAFoodCost-Home.htm)

17. U.S. Department of Housing and Urban Development, Consolidated Planning
Comprehensive Housing Affordability Strategy
(http://www.huduser.org/portal/datasets/cp.html)

18. U.S. Department of Transportation, National Household Travel Survey
(http://nhts.ornl.gov/)

No

The specific indicators for which each data source was used are presented in the individual
indicator chapters.

Data Processing: Geocoding and Aggregation

Some indicators required geographic analysis using the geospatial processing program
ArcMap10.2 (2013, ESRI, Redlands, CA) before a population-based metric could be obtained.
For instance, indicators measuring the percent of the population living in proximity to transit
stops or alcohol outlets first required the geocoding of these stops or outlets, respectively. The
second step was to create “crow’s fly” buffers around the geocoded features and later estimate
the population within those buffers by allocating U.S. Census blocks centroids to the buffers. In
other cases it was necessary to geocode the place of occurrence of an event such as the
location of traffic collisions, in order to determine the number and rate of injuries in a geographic
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area. Other data preprocessing was conducted in Excel or in the analytical software SAS 9.3
(2012, SAS Institute Inc., Cary, NC).

After preprocessing, data was analyzed in SAS. The complexity of the analysis varied with
indicator and data source. An example of SAS coding for the “Poverty Rate” indicator can be
found in Appendix B. For some indicators estimates and their margins of error were available
from the U.S. Census and no further analysis was necessary to build the indicator, except for
the calculation of the standard error and the population weighted average at the regional level.
In other cases, Census estimates were used as the numerator and denominator of the indicator
which could be a ratio, proportion or a percent; standard errors then had to be calculated using
the approximate method http://www.census.gov/acs/www/Downloads/data _documentation-
[Accuracy/ACS Accuracy of Data 2013.pdf). Data aggregation was necessary to construct
indicators that were linear combinations of estimates over multiple Census categories; standard
errors of the linear combinations were also calculated using the approximate method.

The numerator and denominator data for some indicators originated from different sources. For
example, the rate of road traffic injuries used data on the number of injuries from the California
Highway Patrol in the numerator and the total population in a geographic area in the
denominator from the U.S. Census.

Data Quality, Statistical Reliability, and Data Suppression

For indicators requiring aggregation or calculated weighted averages, manual checks were
performed to confirm that the calculations were error-free.

When standard errors were published by the data source, the statistical reliability of the
estimates was assessed using the relative standard error (RSE), which is calculated by dividing
the standard error of the estimate by the estimate itself (or 1— estimate for proportions > 0.5),
then multiplying that result by 100. Statistical reliability of an estimate is an expression of the
relative amount of error that is deemed acceptable for the practical use of the estimate. A low
amount of error with respect to the estimate is desirable. In the HCDIP we consider a threshold
of RSE < 30% to indicate statistically reliable estimates.

When the majority (= 50%) of the population lived in Census tracts with unreliable estimates, the
indicator data for that geographical level was not included in the data files. The same applied for
cities and towns. More information can be found in the chapter Reliability Analysis of the
Toolbox section.

Meta-Database and Data Dictionary

The HCDIP maintained a Microsoft Access database to manage the metadata giving
information about each indicator. Additionally, each indicator data file included a data dictionary
describing the variables in the indicator file. A description of the metadata and the data
dictionary are presented in the Metadata and Project Standards sections of this manual.

Purpose and Structure of this Manual

The intended audience of this technical manual is epidemiologists or data analysts interested in
replicating the construction of the indicators. It presents definitions, data sources, data
preprocessing, and methodological details on the construction of the 21 indicators completed up
to date. It also presents data sources and methodological notes about the indicators under
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construction. Each indicator is presented as a separate chapter in the manual in two separate
sections “Completed Indicators” and “Indicators under Construction.”

Each indicator chapter has the following structure:

1. Short indicator title
2. Definition
a. Full indicator title
b. Indicator id number (internal use number for unambiguous identification of
indicators)
c. Healthy community framework domain and aspirational goal (Figure 2)
d. Description of significance and health connection
e. Summary of evidence
f. Key references
g. Detailed definition: numerator, denominator, strata, interpretation
h. Data description: sources, years available, updating frequency, geographies
available
i. Methodology
j.  Limitations or comments
3. Data processing
4. Data acquisition and preprocessing

Iltems 3 and 4 are not included for indicators under construction, and items 2.d - 2.f are replaced
by a short rationale for the selection of the indicator.

The indicator chapters will often make reference to acronyms, Census table types,
methodological tools, formulas, or standards that are described in other sections of the manual.

The “Toolbox” section presents some of the methodological tools used to obtain raw data or to
preformat the data, and the formulas for the calculation of standard errors, confidence intervals,
relative standard error, regional level estimates, deciles, relative risk, and reliability analysis.

The “Healthy Communities Data and Indicators Project Standards” section presents the
standards of all the components of the project including the basic structure of the SAS
programs, output files, geographical lookup files, meta-database and data dictionary, maps,
graphs, and tables.

The “Appendices” section presents lists of acronyms, Census table types, and other descriptive
lists that are relevant for the HCDIP.
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COMPLETED INDICATORS

Annual Miles Traveled by Occurrence

Definition

Full Title: Annual miles traveled by occurrence and by mode

Indicator ID: 39

Healthy Community Framework: Meets basic needs of all

Aspirational Goal: Safe, sustainable, accessible and affordable transportation options
Description of Significance and Health Connection:

Miles traveled by individuals and their choice of mode — car, truck, public transit, walking or
bicycling — have a major impact on mobility and population health. Miles traveled by automobile
offers extraordinary personal mobility and independence, but it is also associated with air
pollution, greenhouse gas emissions linked to global warming, road traffic injuries, and
sedentary lifestyles. Active modes of transport — bicycling and walking alone and in combination
with public transit — offer opportunities for physical activity, which has many documented health
benefits. Risks of injury in traffic collisions are greatest for motorcyclists, pedestrians, and
bicyclists and lowest for bus and rail passengers. Minority communities bear a disproportionate
share of pedestrian-car fatalities; Native American male pedestrians experience 4 times the
death rate Whites or Asian pedestrians, and African-Americans and Latinos experience twice
the rate as Whites or Asians. Miles traveled is influenced by affordability and quality of mode
choices. Car ownership is lower in low-income and minority populations, who use a greater
share of public transit and may spend a proportionally larger amount of their income and time
budget on transportation than higher income groups. Increased time burden may increase
stress of daily living. However, use of public transport is associated with increased walking.

Summary of Evidence:

Emissions from motor vehicles powered by fossil fuels are proportional to vehicle miles traveled
and account for approximately one-third of California’s annual emissions of air pollutants such
as fine particulates and precursors of ozone. These air pollutants have established links to
increased mortality, hospital admissions, and other adverse health effects. Numerous
epidemiological studies have documented that physical activity, including that related to walking
and bicycling, decrease risks of cardiovascular disease and stroke, colon and breast cancer,
and dementia and depression. Miles traveled is also associated with road traffic injuries,
although injury rates of bicyclists and pedestrians tend to level off as their miles traveled and
mode share increases.

Key References:

e California Air Resources Board. Estimated Annual Average Emissions, California.
Sacramento, CA: California Air Resources Board. 2008. Accessed July 19" 2013.

¢ McKenzie B, Rapino, M. Commuting in the United States: 2009. U.S. Census Bureau.
Washington, DC. 2011. Accessed July 19" 2013.
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e Tran HT, Alvarado A, Garcia C, Motallebi N, Miyasato L, Vance W. Methodology for
Estimating Premature Deaths Associated with Long-term Exposures to Fine Airborne
Particulate Matter in California (Draft: Staff Report). Sacramento, CA: California Air
Resources Board. 2009. Accessed August 16", 2012.

e Woodcock J, Edwards P, Tonne C, Armstrong BG, Ashiru O, Banister D, et al. Public
health benefits of strategies to reduce greenhouse-gas emissions: urban land transport.
Lancet 2009; 374(9705):1930-1943.

e Jacobsen PL. Safety in numbers: more walkers and bicyclists, safer walking and
bicycling. Injury Prevention 2003; 9(3): 205-209.

Detailed Definition:

¢ Annual miles traveled per capita
0 Numerator: annual number of miles traveled by mode of transportation

o0 Denominator 1: total population

. . Numerator
o Indicator 1 (ratio) = ——
Denominator 1

e Annual miles traveled per square mile
0 Numerator: annual number of miles traveled by mode of transportation

o Denominator 2: area in square miles

. . Numerator
o Indicator 2 (ratio) = ——
Denominator 2

e Annual miles traveled (cities/towns)
o0 Indicator: annual number of miles traveled by mode of transportation
Stratification: three modes of transport (pedestrian, bicycle, motor vehicles)
o Interpretation: healthier communities will show lower rates of annual vehicle miles
traveled (AVMT), and higher rates of pedestrian/bicycle miles traveled.

Data Description:

e Data sources:
o Numerator:
= Pedestrian/Bicycle: U.S. Department of Transportation, Federal Highway
Administration, 2009 National Household Travel Survey (NHTS)
(http://nhts.ornl.gov).
»= Motor vehicles: California Public Road data (CPR); Division of Research,
Innovation and System Information; Office of Highway System
Information & Performance; Highway Performance Monitoring System;
California Department of Transportation
(http://www.dot.ca.gov/hg/tsip/hpms/datalibrary.php).
o Denominator 1: Historical Population and Housing Estimates for Cities, Counties,
and the State, 2000-2010, Demographic Research Unit, Department of Finance
(DOF) (http://www.dof.ca.gov/research/demographic/reports/estimates/e-8/2000-
10/view.php). American Community Survey (ACS) 5-year estimates 2006-2010
Census tract population data, table B01003
(http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml).
0 Denominator 2: 2010 Census Gazetteer files, U.S. Census Bureau,
http://www.census.gov/geo/maps-data/data/gazetteer2010.html.
e Years available: 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2002-2004,
2005-2007, 2006-2010, 2008-2010
e Updated: annually
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e Geographies available: cities/towns, consolidated metropolitan statistical area (CMSA),
county, region (derived), and state.

Methodology:

Numerator: Data on the daily vehicle miles traveled for cities, counties, and the state were
obtained from CPR. Vehicles included cars, trucks, buses, and motorcycles. Daily miles
traveled were multiplied by 365 to estimate annual miles. Annual miles traveled by bicyclists
and pedestrians for CMSAs (county clusters for major metropolitan areas) and California was
estimated between 2002 and 2010 from the NHTS by applying the annual rate of change
between 2001 and 2009. Denominator 1: Annual population counts from 2002 to 2010 for
California’s 481 incorporated cities and 58 counties were abstracted from DOF reports. July-
centered population counts were obtained by averaging January counts for consecutive years,
except for 2010, which used an April enumeration. Three-year population averages were also
calculated for 2002-2004, 2005-2007, and 2008-2010. A five year population average was also
calculated for 2006-2010. Denominator 2: Data on the land area in square miles for places and
counties was obtained from the 2010 Census Gazetteer files. Decile rankings of counties were
calculated. Regions were based on counties of metropolitan transportation organizations (MPO)
as reported in the 2010 California Regional Progress Report (Appendix C).

Limitations:

Data were not available to disaggregate different motorized modes (car, bus, truck, motorcycle),
stratify by race/ethnicity, or to calculate standard errors. Data were not statistically stable for
pedestrians and bicyclist at city geographies. City-specific estimates do not include miles
traveled in unincorporated areas of counties. The annual miles traveled data is by occurrence
and the population data is by residence; because of this discrepancy, it is not recommended to
construct this indicator for cities since it could result in misleading outcomes (for example, cities
with small populations but high through mileage could overestimate annual miles per capita).

Data Processing

Four programs were used to preformat the source data and to create the indicator file.

1. Numerator and Denominator preformatting: SAS file: RTI_753_denominator_7-15-
13.sas (Note: this file was created for the Road Traffic Injuries indicator, for which
population and annual vehicle miles travelled are both denominators)

2. Bicycle/Pedestrian Annual Data: SAS files: NHTS2001_bicycle_walk_miles.sas,
NHTS2009_bicycle_walk_miles.sa

3. Indicator: SAS file: HCI_MTpC_39 9-6-13.sas. Daily vehicle miles traveled are imported
into this file and converted to annual vehicle miles travelled (daily * 365).
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Data Processing: Miles traveled by occurrence

Area

US Census Bureau:
http://www.census.gov/g
eo/maps-
data/data/gazetteer2010.
html. Area in square miles
for cities and counties.

Department of Finance
annual estimates for
480 incorporated cities
(places), counties,
regions for 2002-2010,

and 3- and 5-year

. Walk/Bike
Population Vehicle Miles Miles and Pop

ACS 5-year CalTrans California

(2006'20?0) Public Road Data, NHTS 2001 and
popualation 2002-2010 for 480 2009
estimates for K ted

non-DOF places .Ir?corpora (? v
cities, counties, ; - -
regions Linear interpolation

aggregates

for walk/bike miles
and population for
consolidated MSAs
2002-2010 and MPO
regions 2009
]
NHTS2001_bicycle_walk _miles.sas

l NTS2009_bicycle_walk _miles.sas
HCI_MTpC_39 9-6-13.sas

Obtain July centered
population counts.
A

| Miles traveled indicator I:

RTI_753_denominator.sas

e Merge vehicle, walk/bike, population, and
area data.

e Aggregate county data by region.

o Calculate indicators: annual miles traveled
per capita, annual miles traveled miles per

»> square mile. »> Output file
o No SE available; RSE and 95%Cls cannot be
calculated. ‘

o Calculate deciles for geographically
resolved area and Relative Risk (ratio to
state average) for each reportyear.

Calculate percent of
unreliable
geographies/popula
tion in unreliable
geographies

SE= standard error
RSE = relative SE
95%Cls = confidence
intervals

Data Acquisition and Preprocessing

Numerator:

1. Data on the annual miles traveled by bicycle or walking for the years 2001 and 2009 was
obtained from the National Household Travel Survey for CMSAs and the state. Linear
interpolation was used to obtain estimates of annual miles traveled and population for
the years 2002 to 2008.

2. Data on daily vehicle miles traveled (DVMT) for cities and counties in California were
available from the California Public Road Data (PRD) library in .pdf format (Table 6 of
the reports). PRD is published by the Division of Research, Innovation and System
Information (DRISI); Office of Highway System Information & Performance; Highway
Performance Monitoring System (HPMS); California Department of Transportation:
http://www.dot.ca.qgov/ha/tsip/hpms/datalibrary.php.

3. Hans Harinder (harinder.hans@dot.ca.gov) from DRISI was contacted to obtain the data
in Excel format. Table 6 of the PRD reports for years 2000-2007 and 2010-2011 was
obtained in Excel format. Data for years 2008 and 2009 could not be obtained in Excel
format, thus data was extracted from the .pdf files by converting the .pdf file into a
Microsoft Word file, using Adobe Acrobat Professional. Each table in the Word
document was then copied and pasted into an Excel file.
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4. Once all tables 6 for all years were in Excel format they were manually formatted into
orthogonal tables (Figure 3).

Original table e g L /A - N S N S N S
TABLE 6
2001 MAINTAINED MILEAGE & DAILY VEHICLE MILES OF TRAVEL ESTIMATES BY JURISDICTION
DAILY VEHICLE MILES.
AAINTAINED MILES OF TRAVEL (DVMT) [1,000]
COUNTY JURISDICTION RURAL URBAN TOTAL | RURAL | TURBAN | TOTAL
ALAMFDA
cities; | ALAMEDA 000 12086 12086 | 000 | 49603 | 49603 |
ALBANY 0.00 2715 2715 0.00 11231 11231
BERKELEY 0.00 32 32 0.00 938.03 938.03
DUBLIN 384 6194 6378 3408 16582 10991
'EMERYVILLE 0.00 1975 19715 | 0.00 | 0362 | 036 |
FREMONT 0.00 420357 420357 0.00 143018 143018
HAYWARD 0.00 236.64 236.64 0.00 122506 122506
= | LIVERMORE 034 25138 25241 | 474 | 11099 | N34 |
NEWARK 0.00 9763 97.63 0.00 30208 30208
OAKLAND 0.00 809.89 809.89 0.00 348382 348382
FIEDMONT 000 1360 4360 | 000 | o193 | o193 |
PLEASANTON. 330 16541 16891 | e 14| 81103 |
SANLEANDRO 0.00 17328 17328 0.00 700.72 700.72
UNION CITY 0.00 14832 14832 0.00 43974 43974
other: COUNTY (UNINCORPORATED) 22376 25116 47492 46335 4622 141157
PORT OF OAKLAND 0.00 0.40 040 0.00 0.30 0.30
STATE HIGHWAY 3219 17521 20741 | 297687 1959268 | 2256955 |
|STATE PARK SERVICE 100 0.00 o0 | 0.10 000 | 010 |
ALAMFDA Total 26513 322572 3,490.85 3,500.77 31,613.13 35,113.90
ALPINE; | ] ] ] ]
BUREAU OF INDIAN AFFAIRS 110 0.00 110 0.07 0.00 0.07
COUNTY (UNINCORPORATED) 133 49 0.00 13349 3443 0.00 3443
STATE HIGHWAY 8271 000 8271 | 12952 000 | 12952 |
STATE PARK SERVICE 383 0.00 393 038 0.00 038
US FOREST SERVICE 6461 0.00 6461 205 0.00 205
ALPINE Total 285.86 0.00 285.86 166.45 0.00 166.45
0
Orthogonal table e — D s« By e * :
| 1 | reporty(-T| geotype ¥/ county_name [+ geoname |~|type | *|Maintained * |Maintained ~ | Maintaine¢ ~ [ DVMTRural |~ |DVMTUrban |~ |[DVMTTatal |[*]
1184 2001 PL Alameda Alameda city 0.00 120 0.00 496027.79 496027.79
1185/ 2001 PL Alameda Albany city 0.00 2715 2715 0.00 112314.50 112314 50
1186, 2001 PL Alameda Berkaley city 0.00 2232 22232 0.00 938026.20 938028.20
1187 2001 PL Alameda Dublin city 384 61.94 B5.78 34083.66 165824.84 199908.50
1188 2001 PL Alameda Emenypille city 0.00 19.75 1975 0.00 83618.55 83618 .55
1183 2001 PL Alameda Fremont city 0.00 42057 420,57 0.00 1430183.78 1430183.78
1190, 2001 PL Alameda Hayward city 0.00 23684 236 64 0.00 122506089 1225080.89
1191 2001 PL Alameda Livermore city 0.84 251.68 25241 474328 710992.43 T15735.77
1192/ 2001 PL Alameda Newark city 0.00 97.63 97.63 0.00 392075.30 382075.30
1193 2001 PL Alameda Oakland city 0.00 80939 809.89 000 3485815.20 348581520
1194 2001 PL Alameda Piedmont city 0.00 4360 4360 0.00 91932.57 9193257
1195/ 2001 PL Alameda Pleasanton city 3.50 165.41 168.91 19624.50 791406.35 811030.85
1196, 2001 PL Alameda San Leandro city 0.00 173.28 17328 0.00 700716.63 700716.63
1197, 2001 PL Alameda Union City city 0.00 148.32 148 32 0.00 43973542 43973542
1198 2001 PL Amador Amador city 330 0.00 330 171.19 0.00 17119
1199 2001 PL Amador lone city 073 1077 11.50 41017 828166 8691.83
1200 2001 PL Amador Jackson city 2820 0.00 28.20 1247431 0.00 1247431
1201 2001 PL Amador Plymouth city 7.00 0.00 7.00 3759.40 0.00 759,40
1202/ 2001 PL Amador Sutter Creek city 18.76 0.00 18.76 8961.36 0.00 996136
1203 2001 PL Butte Biggs city 10.90 0.00 10.90 7167 40 0.00 7167.40
1204/ 2001 PL Butte Chico city 1230 16955 181.86 447702 726483 49 73096051
1205 2001 PL Butte Gridley city 2282 0.00 2282 21624 89 0.00 21624 83
|1206] 2001 PL Butte Oroville city 0.00 73.97 73.97 0.00 196669.25 196669.25
1207 2001 PL Butte Paradise city 0.25 97.68 97.93 670.75 366508.94 367179.69
1208| 2001 PL Calaveras City of Angels city 29.08 0.00 29.08 12590 40 0.00 12590.40
1209 2001 PL Colusa Colusa city 27.60 0.00. 27.60 11223.64 0.00 1122364
1210 2001 PL Colusa Williams city 15.10 0.00 15.10 18178.28 0.00 18178.28
1211 2001 PL Contra Costa Antioch city 0.00 2770 22170 0.00 622401.42 62240142
1212 2001 PL Contra Costa Brentwood city 0.00 65.01 8501 0.00 80196.06 80196.06
1213 2001 PL Contra Costa Clayton city 0.00 37.87 37.97 0.00 72348 83 72348 83
1214 2001 PL Contra Costa Concord city 0.00 337.44 33744 0.00 1417883.72 141788372
1215 2001 PL Contra Costa Damville city 0.00 140.80 140.80 0.00 441513.37 441513.37
1216/ 2001 PL Contra Costa El Cerrito city 0.00 7295 7295 0.00 15601691 156601691
1217, 2001 PL Contra Costa Hercules city 0.00 5230 5230 0.00 85647.19 85547.19
1218 2001 PL Contra Costa Lafayette city 0.00 93.73 9373 0.00 348387.41 348387.41
1219 2001 PL Contra Costa Martinez city 0.00 11075 11075 0.00 35279588 35279588
1220, 2001 PL Contra Costa Moraga city 0.00 51.65 51.56 0.00 163922.60 163922.60
1221] 2001 PL Contra Costa Oakley city 3.00 115.87 118.87 10402.55 139917.56 150320.11
1222 2001 PL Contra Costa Orinda city 0.00 93.06 93.08 0.00 286996.87 286996.87
1223 2001 PL Contra Costa Pinole city 0.00 52.96 52.96 0.00 163865.46 163B65.46
1224 2001 PL Contra Costa Pittsburg city 170 137.82 139.52 13291.69 550082.41 563374.10
1225 2001 PL Contra Costa Pleasant Hill city 0.00 116.73 116.73 0.00 462160.01 46216001
1226 2001 PL Contra Costa Richmond city 0.00 26023 26023 0.00 91148948 911489 48
1227 2001PL _ Contra Costa San Pablo city 0.00 48.89 48.89 0.00 242697.95 242697.95

Figure 3. Comparison of original table layout and orthogonal table layout for
Public Roads Data table 6.

5. The orthogonal tables for years 2002 to 2010 were combined into a single Excel file and
the following edits were conducted:

a. Only the “cities” jurisdictions were retained in the reduced orthogonal table as
places (geotype=PL). The “other” jurisdictions (i.e., Bureau of Indian Affairs,
State Highway, State Park Service, etc.) were removed, although they are
included in the county total.

b. County totals were retained in the orthogonal table as county (geotype=CO).

c. State totals were retained in the orthogonal table as California (geotype=CA).
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d. All names were transformed from all uppercase letters to first uppercase letter
follow by lower case letters using the “proper” command in Excel.
e. Name adjustments:

i.

ii.
iii.
iv.
V.
Vi.
Vii.
viii.

Angels Camp was changed to City of Angels.

El Paso de Robles was changed to Paso Robles.
Santa Marino was changed to San Marino.

Bell Flower was changed to Bellflower.

Carmel by the sea was changed to Carmel.

Saint Helena was changed to St. Helena.

La Canada-Flintridge was changed to La Canada.
West Morland was changed to Westmorland.

f. The final orthogonal table had 6,430 records.
g. Other observations:

The places Bear Valley (Alpine), Broadmoor (San Mateo), Stallion
Springs (Kern), Rolling Hills (Los Angeles), and Kensington (Contra
Costa), did not appear in the PRD.

There was no DVMT data for the following places-years: Arcata
(Humboldt County, 2008), Rancho Cordova (Sacramento, 2002-2003),
and Menifee and Wildomar (Riverside, 2002-2008).

6. The variable of interest among those included in the table was Daily Vehicle Miles
Traveled (Total). The DVMT were manually multiplied by 1,000 in the Excel file as part of
the formatting, given that data in the table was given in units that had been divided by
1,000. (Note: the DVMT was later converted to annual vehicle miles traveled (AVMT) in
the SAS program).

7. More information about the PRD and the survey methods can be found in Chapter 6 of
the March 2013 Highway Performance Monitoring System Field Manual
http:/www.fhwa.dot.gov/policyinformation/hpms/fieldmanual/ explains the sampling

method.

a. All roadway functional classes, including local public roads, are included in the

DVMT.

b. There are 13 motor vehicle classifications included in the PRD (Figure 3):
Classes 1 to 3 - Motorcycles, Passenger Cars & Pickup trucks; classes 4 to 7 -
Single Unit Trucks; and classes 8 to 13 — Combination Trucks.

Twe Axle, 4-Tire Unit

| ol o G

{5)Two Axle, 6-Tire Unit | (6)Throo Axie Singlo Unit | (7)Four or More Axles Unit | (B)Three or four Axes Traller

iy L. 13 LB B

{9) Five Axle Single Traller {10) Six or More Axles, Single Trailer

P P T —
P i— Y s R T —

(11)Five or Less Axles, Multi-Traller (1251 Axles, Multi-Trailer

s P Y

(13)Seven or Mare Axles, Multi-Traller

NN [ —(N—

Figure 4. Motor Vehicle Classifications included in the Public Roads Data.
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8. Data on the annual miles traveled by pedestrians and bicyclist for the years 2001 and
2009 was obtained from the National Household Travel Survey (NHTS,
http://nhts.ornl.gov/download.shtml). The NHTS person and trip files were downloaded.
Annual miles traveled by bicyclists and pedestrians for CMSAs (county clusters for major
metropolitan areas) and California was estimated between 2002 and 2010 from the
NHTS by applying the annual rate of change between 2001 and 2009.

Denominator 1: Total population (and group quarters population) from the Department of
Finance

Population estimates (including population in group quarters) for California, its counties and
cities for the years 2002-2010 was obtained from Douglas Kuczynski
(Douglas.Kuczynski@dof.ca.gov) from the Department of Finance (DOF). The data obtained are
equivalent to the file E8 2000-2010 Report ByYear_ Final EOC.xls available at
http://www.dof.ca.qgov/research/demographic/reports/estimates/e-8/2000-10/view.php. City
population estimates for 2010 for April and January, and January estimates for all other years
(2000-2009) were available in the file. July-centered population counts were obtained by
averaging January estimates for consecutive years. For example, the population for July 2002
was obtained as follows:

Population;gno, + Population;gnos
2

Population o, =

Denominator 2: Area in square miles

Data on the area in square miles for places and counties were obtained from the U.S. Census
Bureau gazetteer files website: http://www.census.qov/geo/maps-data/data/gazetteer2010.html.
Data for cities (http://www.census.gov/geo/maps-

data/data/docs/gazetteer/2010 place list 06.txt) and counties
(http://www.census.gov/geo/maps-data/data/docs/gazetteer/counties list 06.txt) were copied
from the website and pasted into .txt files. The .txt files were imported into Excel. The variable
of interest for the denominator was ALAND_SQMI which contained area information in square
miles.

Summary of data sources and indicator availability by geography and by mode

Table 2 presents the variables used to construct the indicator by data source, and Table 3
presents the indicators reported by geography and by mode.
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Table 2. Data Sources and Variables used for the Annual Miles Traveled by Occurrence

Indicator

Data Source

Variable denominator

Variable numerator

California Public Road Data
(Vehicles)

Daily vehicle miles traveled
(DVMT) converted to annual
vehicle miles traveled (AVMT)

Department of Finance

July centered total population

Census Gazetteer

Area in square miles
(ALAND_SQMI)

National Household Travel
Survey (Bicycle, Walking)

Annual miles traveled

National Household Travel
Survey (Bicycle, Walking)

Total population

Table 3. Annual Miles Traveled by Occurrence Indicator Reported by Geography and by

Mode
Geography Pedestrian/Bicycle Motor vehicles
Annual miles Annual miles Annual miles Annual miles
traveled per capita traveled per traveled per traveled per square
square mile capita mile
City Y
(numerator only)
CMSA Y
County Y Y
Region Y Y
State Y Y Y
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Mode of Transport to Work

Definition

Full Title: Percent of residents aged 16 years and older mode of transportation to work
Indicator ID: 42

Healthy Community Framework: Meets basic needs of all

Aspirational Goal: Safe, sustainable, accessible and affordable transportation options
Description of Significance and Health Connection:

Commute trips to work represent 19% of travel miles in the United States. The predominant
mode — the automobile - offers extraordinary personal mobility and independence, but it is also
associated with health hazards, such as air pollution, motor vehicle crashes, pedestrian injuries
and fatalities, and sedentary lifestyles. Automobile commuting has been linked to stress-related
health problems. Active modes of transport — bicycling and walking alone and in combination
with public transit — offer opportunities for physical activity, which is associated with lower rates
of heart disease and stroke, diabetes, colon and breast cancer, dementia and depression. Risks
of injury in traffic collisions are greatest for motorcyclists, pedestrians, and bicyclists and lowest
for bus and rail passengers. Minority communities bear a disproportionate share of pedestrian-
car fatalities; Native American male pedestrians experience 4 times the death rate of white or
Asian pedestrians, and African-Americans and Latinos experience twice the rate of whites or
Asians.

Summary of Evidence:

Emissions from motor vehicles account for approximately 1/3 of California's annual emissions of
air pollutants. Among them, fine particulates and precursors of ozone have established links to
increased mortality, hospital admissions, exacerbation of asthma symptoms, and other adverse
health effects in numerous epidemiologic studies. The risk of road traffic injuries is strongly
related with the mode of transportation: motorcyclists, pedestrians and bicyclists experience 2-
20 times the fatal injury rate as car occupants. Numerous epidemiological studies have
documented that physical activity decreases risks of cardiovascular disease and stroke, colon
and breast cancer, and dementia and depression. Active transport increases opportunities for
physical activity. Several recent studies associated long commutes in automobiles (>60
minutes) with decreases in aggregate health-related activities and reduced time for sleep,
physical activity, and food preparation.

Key References:

e California Air Resources Board. Estimated Annual Average Emissions. Sacramento, CA:
California Air Resources Board; 2008. Accessed July 19th, 2013.

e Tran HT, Alvarado A, Garcia C, Motallebi N, Miyasato L, Vance W. Methodology for
Estimating Premature Deaths Associated with Long-term Exposures to Fine Airborne
Particulate Matter in California (Draft: Staff Report). Sacramento, CA: California Air
Resources Board; 2009. Accessed August 16th, 2012.
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o Drechsler D, Garcia C, Tran H, Mehadi A, Nystrom M, Propper R, et al. Review of the
California Ambient Air Quality Standard For Ozone. Vol 4. Sacramento, CA: California
Environmental Protection Agency, Air Resources Board; 2005. Accessed January 4th,
2013.

¢ Centers for Disease Control and Prevention. CDC Recommendations for Improving
Health through Transportation Policy. National Center for Environmental Health; 2008.
Accessed November 2nd, 2013.

e Beck LF, Dellinger AM, O'Neil ME. Motor vehicle crash injury rates by mode of travel,
United States: using exposure-based methods to quantify differences. Am J Epidemiol,
2007; 166(2): 212-218.

e Santos A, McGuckin N, Nakamoto HY, Gray D, Liss S. Summary of Travel Trends: 2009
National Household Travel Survey. Washington, DC: Federal Highway Administration;
2011. Accessed November 2nd, 2013.

Detailed Definition:

Numerator: number of workers 16 years and older by mode of transportation

o Denominator: number of workers 16 years and older

e Indicator (percent) = —Numefawr x 100

Denominator

e Stratification: eight race/ethnicity groups (African American, American Indian Alaska
Native —AIAN-, Asian, Latino, multiple, Native Hawaiian Other Pacific Islander -NHOPI-,
other and white); five modes of transportation (bicycle, car-truck-van, public
transportation, walked, and worked at home).

¢ Interpretation: healthier communities will show (1) a lower percentage of workers using
motorized vehicle to commute; (2) a higher percentage of workers walking, biking or
taking public transportation to work which indicates higher opportunities for physical
activity.

Data Description:

e Data source: U.S. Census Bureau, Census 2000 and American Community Survey
(ACS), http://factfinder2.census.qov/.
Years available: 2000, 2005-2007, 2008-2010, 2006-2010.

e Updated: 3 and 5 year intervals
Geographies available: Census tracts, cities/towns, counties, regions (derived), and
state

Methodology:

Data from the Census 2000 (table PCT055) and the ACS (tables DP03 and B08301) were
downloaded from http://factfinder2.census.gov. The modes of transportation included: 1)
bicycle, 2) car-truck-van, 3) public transportation, 4) walked, and 5) worked at home. The car-
truck-van category was subdivided into carpooled or drove alone. The denominator was the
total population aged 16 years and older that had a paid job in the week previous to the survey,
and the numerator was the number of people within that population using each mode. For
2005-2007, 2008-2010, and 2006-2010, Table B08301 was used for the car-truck-van and
bicycle modes, and Table DP03 was used for other modes. The percent of residents mode of
transportation and its standard error were calculated from population counts of the numerator
and denominator (x 100) using binomial approximation or abstracted directly from Table DP03.
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Relative standard errors, 95% confidence intervals, and decile ranking of places were also
calculated. Regions were based on counties of metropolitan transportation organizations (MPO)
as reported in the 2010 California Regional Progress Report (Appendix C).

Limitations/Comments:

The denominator of the indicator is limited to individuals with paid work. Commute to school or
other types of trips were not included. Only the principal mode based on daily frequency or
longest distance was used in the case of multi-modal trips on the same day or during the
sample week. Commute trips to work tend to be longer in distance and are more likely to be
made by automotive means, thus this indicator might depict a higher automotive mode share
than if other type of trips were included. Race/ ethnicity data were not available for census
tracts. Margin of error was not available for the year 2000. Taxicab was included in public
transportation in 2000, but not for other years.

Data Processing

SAS program: journey2work7-5-13.sas

Data Processing: Mode of Transport to Work

journewaoik7—5—13.sas

Read 2000 Census
table PCTO55

Read Geo_|ID,
race/eth, N,
outcomes by mode,
label geotype, race

-
Repeat for CT, PL, CO, CA.
Year=2000

A 4

Read ACS table DP03

Read Geo_ID, race/eth,
— N, outcomes by mode,

Repeat for CT, PL, CO, CA. MOE, 'alr’:c'ege"type'

Year=2006-2010 (5y) |

A 4

—>

Create single mode of
transport files by table
type (i.e., carPCT055)

Append regional data to

long file

'

Append all modes for a
single table type

Calculate RSE and 95%
Cls

(i.e., all_modesPCTO55)
v

Calculate indicator, SE, and
RSE for each table type:

- PCTO55:

#peoplebymode/total

No MOE data (no SE, RSE)

- DPO3:

Already a percent

SE from MOE

- B0O8301:

#peoplebymode/total

Calculate SE for a

proportion using

approximate method

Calculate deciles for
geographically resolved
area (PL), 2006-2010

Calculate Relative Risk

(ratio to state average)

for each report year by
mode

Output file

v

Read ACS table
B08301

Read Geo_ID, race/eth,
N, outcomes by mode,
MOE, label geotype,
race

Repeat for CT, PL, CO, CAI_._

2008-2010 (3y, no CT)
2005-2007 (3y, no CT)

¥

Append all tables

Calculate percent of

unreliable geographies/
population in unreliable

geographies

!

Calculate regional level
estimate and its SE

Data Acquisition and Preprocessing

MOE = margin of error
SE= standard error
RSE = relative SE
95%Cls = confidence
intervals

CT=Census tract
PL=place

CO=county

CA=state

The detailed table PCT055 from the 2000 Census, profile table DP03, and detailed table
B08301 from the American Community Survey (2005-2007, 2008-2010, and 2006-2010) were
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downloaded using the American FactFinder (See Toolbox section, Downloading Census Data
from American Fact Finder chapter). These tables correspond to the Census topic

“Commuting.” A total of 18 Census tables representing four datasets (time periods), four
geographies, and eight race/ethnicities and the total population, were downloaded (See Table

4). The variables in the tables that contained the information of interest were identified prior to
data processing in SAS (See Table 5) using the metadata tables downloaded from the Census.

Table 4. Census Tables Downloaded from American Fact Finder for the Mode of

Transport to Work Indicator by Data Set, Geographies and Race and Ethnic Groups

Dataset (Time

period) Geographies Race/Ethnic Groups Table
. DPO03
Census Tract -140 Total population only B08301
2010 ACS 5-year Place — 160 Total and eight race/ethnicity | DP03
Selected Population groups B08301
Tables (2006-2010) Total and eight race/ethnicity | DP0O3
CiaLirisy — 030 groups B08301
Total and eight race/ethnicity | DP0O3
S — 0 groups B08301
Census Tract -140 No data
Total and eight race/ethnicity
2010 ACS 3-year Place - 160 groups B08301
estimates Total and eight race/ethnicity
State - 040 Total and eight race/ethnicity B08301
groups
Census Tract -140 No data
Total and eight race/ethnicity
2007 ACS 3-year Fllae - 150 —ne B08301
estimates Total and eight race/ethnicity
(2005_2007) COUnty - 050 groups B08301
State - 040 Total and eight race/ethnicity B08301
groups
Census Tract -140 Total population only PCTO055
2000 SF4 Sample Place - 160 ;:)(:ilpgnd eight race/ethnicity PCTO55
Data - —
Total and eight race/ethnicity
(2000) County - 050 groups PCTO055
State - 040 Total and eight race/ethnicity PCTO55

groups

nnnnn
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Table 5. Variables Used to Construct the Mode of Transport to Work Indicator by Census
Table and Mode

. . Margin
Variable Variable Percent 9
Mode . S of Standard Error of the Percent
denominator | numerator | (indicator) Error

PCTO055, Year: 2000
L el e VDO1 VD02 YDOZ 100 ek Not available
van VD01 available
Car, truck, or
van - Drove VDO1 VD03 " " "
alone
Car, truck, or
van — VD01 VD04 " " "
Carpooled
Public
transportation VDO1 VDO5 " " "
(including
taxicab)
Bicycle VD01 VD13 " " "
Walked VD01 VD14 " " "
Worked at VDO1 VD16 " " "
home
DPO03, Years: 2006-2010
Car, truck, or

J , HC04_VC29
van - Drove Not available Not available HC03_VC29 HC04_VC29 _
alone 1.645
Car, truck, or
van — " " HC03_VC30 | HCO04 VC30 "
Carpooled
Public
Eg’gﬁ;ﬁg""” " " HCO3_VC31 | HCO04_VC31 "
taxicab)
Walked " " HC03_VC32 | HCO04_VC32 "
\r?(’)‘::éed at " " HCO3_VC34 | HC04_VC34 "

B08301, Years 2005-2007, 2008-2010, 2006-2010

HDO1_VD02 HDO02_VDO01

Car, truck, or HDO1_VDO1 HDO1_VD02 HDO1_VDO1 HD(g(Zjec)DOZ
van x 100 -

(nam) HD01_VD01

1 (HD02.VDO1 .~ HD01.VD022 HD02_VDO2
Y1645 '  HDO1.VD012' 1.645 -

HD02_VD01
(den)
HD02_VD18 "

(num)

] HDO1_VDO01 HDO01_VD18 "
Bicycle - -

B08301, Years: 2005-2007, 2008-2010

HD01_.VD18 HDO02_VDO1

car, truck, or HDO1_VDO01 HDO1_VDO03 HDO01_VD03 (den) 1 HD02_VDO1_  HDO1_VD032 HD02_VD03
van - Drove HDO02 VD03 [ 12— [ 12
alone x 100 — HDO1_VDO01 1.645 HDO1_VDO12'  1.645
(num)
. HD02_VDO01
Car, truck, or HDO1_VDO01 HDO1_VDO04 " (den) "
van - HDO02_VD04
Carpooled (nam)
Public HD02_VDO01
transportation HDO1_VDO1 HDO1_VD10 " (den) "
(excluding HDO02_VD10
taxicab) (num)
HD02_VDO01
Walked HDO01_VDO1 HDO01_VD19 " (den) Y
alke HDO02_VD19
(num)
HD02_VDO01
Worked at HDO01_VDO1 HDO01_VD21 " (den) "
home HDO02_VD21
(num)

The symbol " indicates “same as above”
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Walkable Distance to High Quality Public Transit

Definition

Full Title: Percent of population residing within %2 mile of a major transit stop
Indicator ID: 51

Healthy Community Framework: Meets basic needs of all

Aspirational Goal: Safe, sustainable, accessible and affordable transportation options

Significance and Health Connection:

A strong and sustainable transportation system supports safe, reliable, and affordable
transportation opportunities for walking, bicycling, and public transit, and helps reduce health
inequities by providing more opportunities for access to healthy food, jobs, health care,
education, and other essential services. Active and public transportation promote health by
enabling individuals to increase their level of physical activity, potentially reducing the risk of
heart disease and obesity, improving mental health, and lowering blood pressure. Further, the
transition from automobile-focused transport to public and active transport offers environmental
health benefits, including reductions in air pollution, greenhouse gases and noise pollution, and
leads to greater overall safety in transportation. Compared to public transit, a higher portion of
trips by automobiles are associated with traffic accidents and increased air pollution, which are
linked to increased rates of respiratory illness and heart disease.

Summary of evidence:

Individuals who live close to transit are more likely to be transit users and drive their cars less
than people residing far from transit. Increased access to active and public transit is associated
with increases in physical activity, which reduces risks of chronic disease and obesity.

Key References:

e Ewing R, Cervero R. Travel and the built environment: A meta-analysis. JAPA 2010;
76(3): 265-294.

e Frank LD, Andresen M, Schmid T. Obesity relationships with community design, physical
activity, and time spent in cars. Am J Prev Med 2004; 27(2): 87-96.

e Besser LM, Dannenberg AL. Walking to public transit: Steps to help meet physical
activity recommendations. Am J Prev Med 2005; 29(4): 273-280.

e Centers for Disease Control and Prevention. CDC Recommendations for Improving
Health through Transportation Policy. National Center for Environmental Health. 2008.
http://www.cdc.gov/transportation/docs/final-cdc-transportation-recommendations-4-28-

2010.pdf

Detailed Definition:

e Numerator: number of people residing within ¥ mile of bus/rail/ferry stop whose
headway (waiting time) is less than 15 minutes during peak commute hours.
¢ Denominator: total population.

nnnnn
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Numerator

e Indicator (percent) = Denominator < 100

e Stratification: eight race/ethnicity groups (African American, AIAN, Asian, Latino,
multiple, NHOPI, other and white).

¢ Interpretation: healthier communities will have a higher percentage of the population
residing within %2 mile of bus/rail/ferry stop whose headway (waiting time) is less than 15
minutes during peak commute hours.

Data Description:

o Data Sources: 2012 Transit Stops from the San Diego Association of Governments
(www.sandag.org/), the Southern California Association of Governments
(www.scag.ca.gov), and the Metropolitan Transportation Commission (www.mtc.ca.gov);
2008 Transit Stops from the Sacramento Council of Governments (www.sacog.org);
2010 block-level population data by race and ethnicity from the U.S. Census Bureau
(provided by California State Data Center at the California Department of Finance)
e Years available: 2012 for SCAG, MTC, and San Diego Regions; 2008 for SACOG
region.
e Updated: decennially
Geographies available: Census tracts, cities/towns, counties, and region
0 SCAG region (Imperial, Los Angeles, Orange, Riverside, San Bernardino, and
Ventura)

o San Diego County

0 SACOG region (Placer, Sacramento, and Yolo)

0 Bay Area MTC region (Alameda, Contra Costa, Marin, Napa, San Francisco, San
Mateo, Santa Clara, Solano, Sonoma)

Methodology:

Transit stops included those served by one or more fixed route transit service with a frequency
of 15 minutes or less during peak hours (6-9AM, 3-6PM). For the SCAG and MTC regions,
stops with multiple routes whose average frequency was 15 minutes or less were included (e.g.
2 different bus routes with 30 minute frequencies each). Geospatial software (ArcMAP 10.1)
was used to identify census blocks with centroids inside % mile buffers of the transit stops.
Block-level 2010 Census redistricting data (100% counts by race/ethnicity) was merged with
blocks inside the transit access area, and population counts were aggregated by census tract,
cities/towns, county, and region. For each geography level and race/ethnicity strata, rates of
transit access were calculated. Standard errors, relative standard errors, and 95% upper and
lower confidence intervals, and decile rankings for cities and census tracts were calculated.

Strengths and limitations:

Transit stops and service are subject to change and this analysis may not reflect recent
changes. Census blocks are designated as inside or outside of transit buffers based on block
centroids, which may result in small under- or overestimates of the population within buffer
areas. The population data are from a slighter earlier time period (2010) than the transit data
(2012), which may introduce a small error if the population numbers or demographics have
changed. This indicator measures geographic access; however, other characteristics of public
transit, such as affordability and personal safety (e.g. crime), also impact transit use.

nnnnn
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Data Processing

SAS programs:

hci_rail_ferry_bus_ MTC9-10-13.sas
hci_rail_ferry_bus SACOG_11-15-13.sas
hci_rail_ferry_bus_SANDAG_8-29-13.sas
hci_rail_ferry_bus_SCAG_7-31-13.sas

Data Processing: Walkable Distance to Public Transit

| In ArcMap | @ hci_rail_ferry_bus_MTC9-10-13.sas

hci_rail_ferry_bus_SACOG_11-15-13.sas

MPO transit stop data 2010 Census blocks hci_rail_ferry_bus_SANDAG_8-29-13.sas
Open high quality transit 2010 Census TIGER hci_rail_ferry_bus_SCAG_7-31-13.sas
stops shapefile products, block 2010 Census population data
shapefile.

with race/ethnicity

Create % mile “crow’s fly”
: 4 information by Census block

buffers around stops. Calculate Census block

Dissolve boundaries. centroids. (PL94-171)
v
Join population data and

Select by Location: > blocks within buffers by block
> centroids within id
buffers v

Aggregate population within

l buffers by Census tract (CT),

place (PL), county (CO), and
Identification of

region (RE).
blocks within v
buffers. Calculate indicator, binomial
Export data table approximation SE, RSE, 95%
after join. Cls, deciles for geographically

resolved area, and Relative
Risk (ratio to state average)

Output file

v

MOE = margin of error
SE=standard error
RSE = relative SE

95%Cls = confidence
intervals

Data Acquisition and Preprocessing

Population Data at the Census Block Level, 2010

The 2010 Census block shapefile was downloaded from the TIGER website on 11/20/12
(http://www.census.gov/geo/maps-data/data/tiger-data.html). See Toolbox section,
Downloading Census TIGER Shapefiles and Reprojecting in California Teale Albers Coordinate
System chapter. The block centroids were calculated in ArcMap and a new shapefile of block
centroids was created. See Toolbox section, Calculating Centroids in ArcMap and Creating a
Centroid Shapefile chapter.
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Population at the Census Block level with race/ethnicity information was obtained from the
Department of Finance, Demographic Research Unit, 2010 redistricting data from the U.S.
Census Bureau (Public Law 94-171) for California.
(http://www.dof.ca.gov/research/demographic/state _census _data center/census 2010/#PL94,
http://www2.census.gov/census 2010/01-Redistricting File--PL 94-171/).

Transit Stops

Data for local and regional transit stops and routes were obtained from the following contacts in
Metropolitan Planning Organizations:
e Metropolitan Transit Commission (MTC): Stella Wotherspoon
0 2012 transit stops shapefiles from MTC was reprojected to NAD 1983 Teale
Albers California (Meters). Both regional and local transit stops were used to
construct the indicator.
e San Diego Association of Governments (SANDAG): Tom King
0 2012 data for transit stops with peak headways of 15 minutes or less (in
accordance with SB375) was obtained from SANDAG (July, 2013). See
forwarded e-mail from Tom King. Note: SANDAG’s method for classifying stops
may be different and/or less complex than SCAG’s method.
e Southern California Association of Governments (SCAG): Jung Seo
0 2012 transit stops with headways of 15 minutes or less (in accordance with SB
375) shapefile was acquired from SCAG (July, 2013). SCAG’s methodology for
choosing transit stops is described in methodology document (Data Source and
Procedure - TPP (Amended).docx). Note: SCAG’s method for analysis of stops
may be more detailed and/or different than SANDAG’s method. Also see
forwarded e-mail from Jung Seo.
e Sacramento Area Council of Governments (SACOG): Kazey Lizon
0 2008 transit stops (buffers) with headways of 15 minutes or less (in accordance
with SB 375) shapefile was acquired from SACOG (November, 2013)

The following preprocessing was conducted for each transit stops shapefile except SACOG for
which buffers were already provided:

1. The buffer tool in ArcMap was used to create a ¥2 mile buffer around each transit stop
and the dissolve tool was used to dissolve all stops buffered areas into 1 new buffer
shapefile. The select by location tool was used to select the Census blocks that have
their centroid within regional/local transit stops buffer. See Toolbox “Creating Buffers
around Features and Select by Location in ArcMap”.

2. The resulting table was exported as an Excel file that was later imported into SAS for
analysis.

2 9 Health
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Retail Food Environment

Definition

Full Title: Modified Retail Food Environment Index (mMRFEI)
Indicator ID: 75

Healthy Community Framework: Meets basic needs of all
Aspirational Goal: Affordable, accessible and nutritious foods
Description of significance and health connection:

An adequate, nutritious diet is a necessity at all stages of life. Pregnant women and their
developing babies, children, adolescents, adults, and older adults depend on adequate nutrition
for optimum development and maintenance of health and functioning. Inadequate diets in
children can impair intellectual performance and have been linked to frequent school absence
and poorer educational achievement. Nutrition also plays a significant role in causing or
preventing a number of illnesses, such as cardiovascular disease, some cancers, obesity, type-
2 diabetes, and anemia. These weight-associated illnesses are no longer restricted to adults as
the prevalence of obesity has more than doubled in children in the last 40 years. Obese children
have an increased risk of heart disease and of becoming obese adults.

Lower income families are less likely to have a nutritious diet than those with higher incomes.
Peoples’ food choices and their likelihood of being overweight or obese are also influenced by
their food environment: the foods available in their neighborhoods including stores, restaurants,
schools, and worksites. There is a strong association between consumption of calorie-dense
foods with low nutritional value and being overweight or obese when one or more calorie-dense
meals are consumed per week. High-fat and high-sugar foods are available at most elementary
and middle schools. Since the 1970s, the number of fast food restaurants has more than
doubled and the proportion of daily calorie intake from foods eaten away from home has
increased.

Summary of Evidence:

Measures of food availability in the environment include distance to food retailers, cost of foods,
or density of food outlets. Due to the lack of standardization of food environment metrics and
differences among populations studied, it is difficult to generalize the evidence on the
relationship between the food environment and health. Nevertheless, various cross-sectional
and longitudinal studies show a positive association between the density of fast-food
restaurants and/or convenience stores with Body Mass Index (BMI), obesity and overweight
rates; and a negative association with fruit and vegetable intake. The size of this relationship
can vary with race/ethnicity. In California, adults living in cities or counties with 16.7% healthy
food retailers or less had a 20 percent higher prevalence of obesity and a 23 percent higher
prevalence of diabetes than adults living in areas with 25.0% healthy food retailers or more; this
relationship held true regardless of household income, race/ethnicity, age, gender, or the
physical activity levels of respondents.
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Key References:

California Center for Public Health Advocacy. Searching for Healthy Food: The Food
Landscape in California Cities and Counties. 2007. Accessed November 8", 2013.
Robert Wood Johnson Foundation Commission to Build a Healthier America. Improving
the Health of All Americans through Better Nutrition. 2009. Accessed November 8",
2013.

California Center for Public Health Advocacy, PolicyLink, UCLA Center for Health Policy
Research. Designed for Disease: The Link Between Local Food Environments and
Obesity and Diabetes. 2008. Accessed November 8", 2013.

U.S. Department of Agriculture and U.S. Department of Health and Human Services.
Dietary Guidelines for Americans. 7th ed, Washington, DC: U.S. Government Printing
Office; 2010. Accessed November 8", 2013.

Papas MA, Alberg, AJ, Ewing R, Helzlsouer KJ, Gary TL, Kalssen AC. The built
environment and obesity. Epidemiol Rev. 2007; 29(1):129-143.

Gibson DM. The neighborhood food environment and adult weight status: estimates
from longitudinal data. Am J Public Health. 2011; 101(1): 71-78.

Zenk SN, Lachance LL, Schulz AJ, Mentz G, Srimathi K, Ridella W. Neighborhood retail
food environment and fruit and vegetable intake in a multiethnic urban population. Am J
Health Promot. 2009; 23(4): 255-264.

Detailed Definition:

Numerator: number of healthy food retailers
Denominator: total food retailers (number of healthy plus number of less healthy food
retailers)

Indicator (percent) = .
Denominator

Healthy food retailers include supermarkets, larger grocery stores, supercenters, and
produce stores. Less healthy food retailers include fast food restaurants, small grocery
stores, and convenience stores.

Stratification: eight race/ethnicity groups (African American, AIAN, Asian, Latino,
multiple, NHOPI, other and white)

Interpretation: healthier communities will have a higher percentage of healthy food
retailers.

Numerator
—_— 00

Data Description:

Data sources: Division of Nutrition, Physical Activity, and Obesity from the Centers for
Disease Control and Prevention (CDC):

www.cdc.gov/obesity/downloads/2 16 mrfei _data table.xls. U.S. Census Bureau, 2000
Census DP-1 population table (http://factfinder2.census.gov).

Years available: 2009

Updated: unknown

Geographies available: Census tracts, and population weighted averages for
cities/towns, counties, regions, and state
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Methodology:

Data on the mRFEI or percentage of healthy food retailers for California Census tracts (2000)
was downloaded from the CDC. The CDC methodology considered that healthy food retailers
include supermarkets, larger grocery stores, supercenters, and produce stores within census
tracts or % mile from the tract boundary. Less healthy food retailers include fast food
restaurants, small grocery stores, and convenience stores within census tracts or ¥2 mile from
the tract boundary. Population weighted mRFEI averages by race/ethnicity were calculated for
cities/towns, counties, regions, and the state, from census tract data. Regions were based on
counties of metropolitan transportation organizations (MPO) regions as reported in the 2010
California Regional Progress Report (Appendix C).

Limitations:

Travel distances to food retailers are not considered in this indicator. The number and type of
food retailers by Census tract is not available in the CDC dataset due to contractual agreements
with private companies. Ground verification has shown that business lists from private
companies can have poor performance when used to measure the food environment. There
are no immediate plans to update this indicator. The mRFEIs for places were obtained after
intersecting the 2000 census tract centroids with places; information loss might have occurred if
a census tract was partially contained within a place, but its centroid was outside the place
limits. An mRFEI of 11 was reported for California by the CDC, which is lower than the
population weighted average of 12.2 obtained here for this indicator maybe suggesting slightly
higher indexes in populous areas.

Data Processing

SAS program: HCI_RetailFoodEnvironment_75 8-23-13.sas
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Data Processing: Retail Food Environment

Calculate population
HCI_RetailFoodEnvironment_75_CTtoPL_8-23-13.sas  [®| Weighted average mRFEI
by place (PL)
Read 2000 Census tracts
HCI_RetailFoodEnvironment_75_10-04-13.sas in places Calculate population
This file contains code that formats GIS output correspondence file weighted average mRFEI
into a Census Tracts to Places correspondence file: by region (RE)
T:\HCI\Data\RetailFoodEnvironment_75\RawData\ Read US C fle th
CTOOtoPL10.xls. ea ensus file that -
contains 2000 population Qalculate population
counts by Census tract weighted average mRFEI
and by race/ethnicity for the state (CA)
i Calculate place deciles of
Read CDC mRFEI data by geographically resolved
Census tract area
Merge 2000 population Merge all tables (CT, PL,
and mRFEl data. CO, RE, CA)
1 |
Calculate population Calculate Relative Risk
weighted averages using (ratio to state average)
Census tract data. No SE l
MOE = margin of error available.
SE= standard error ¢ Output file
RSE = relative SE .
95%Cls = confidence C_a|CUIate population #
intervals weighted average mRFEI
CT=Census tract by county (CO)
PL=place
CO=county I—
RE = region

CA=state

Data Acquisition and Preprocessing

1. Data on the modified retail food environment index (mRFEI) for California Census tracts
(2000) was available from the Division of Nutrition, Physical Activity, and Obesity from
the Centers for Disease Control and Prevention
(http://www.cdc.gov/obesity/resources/reports.html).

2. The CDC used retailer data from the years 2008 and 2009 to calculate the mRFEI.
According to the CDC methodology (ftp://ftp.cdc.gov/pub/Publications/dnpao/census-
tract-level-state-maps-mrfei TAG508.pdf), healthy food retailers include supermarkets,
larger grocery stores, supercenters, and produce stores within census tracts or %2 mile
from the tract boundary. The following stores as defined by North American Industry
Classification Codes (NAICS) were included: supermarkets and larger grocery stores
(NAICS 445110; supermarkets further defined as stores with >= 50 annual payroll
employees and larger grocery stores defined as stores with 10-49 employees); fruit and
vegetable markets (NAICS 445230); warehouse clubs (NAICS 452910). Fruit and
vegetable markets include establishments that sell produce and include markets and
permanent stands. Less healthy food retailers include fast food restaurants, small
grocery stores, and convenience stores within census tracts or ¥z mile from the tract
boundary. Fast food stores were defined according to NAICS code 722211 (fast food
restaurants). Convenience stores were defined according to NAICS code 445120
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(convenience stores) or NAICS code 445110 (small groceries) where the number of
employees was three or fewer.

3. Before calculating the weighted average for places, the tracts within places were
determined by intersecting tract centroids (see Toolbox section, Calculating Centroids in
ArcMap and Creating a Centroid Shapefile chapter) and places (see Toolbox section,
Intersecting Two Shapefiles in ArcMap). After the intersection, the resulting data table
was exported as an Excel file containing Census tracts within places. A SAS program
(HCI_RetailFoodEnvironment_75_ CTtoPL_8-23-13.sas) was used to format the results
of the intersection into a lookup table of the correspondence between 2000 census tracts
(CT) and 2000 places (PL): CT00toPL0O.xIs.

Population weighted averages to obtain place and county estimates

The original variable in the CDC file was the mRFEI by Census tract and the original variable
from the Census 2000 population was total population by Census tract by race/ethnicity. The
weighted average mRFEI; ; for place (or county) i and race/ethnicity j was calculated with the
formula:

n_mRFEI; , X N; ;
mRFEIL-J-= k=1 i,k i,j,k

n
k=1Nijx

Were n is the number of Census tracts in place (or county) i. N; ; . is the population in Census

tract k within place (or county) i for race/ethnicity j. mRFEI; is the mRFEI for Census tract k
within place (or county) i.
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Percent of Households Incurring Cost Burdens
Definition

Full Title: Percent of households paying more than 30% (or 50%) of monthly household income
towards housing costs

Indicator ID: 106

Healthy Community Framework: Meets basic needs of all

Aspirational Goal: Affordable, high quality, socially integrated and location-efficient housing
Description of significance and health connection:

Affordable, quality housing is central to health, conferring protection from the environment and
supporting family life. Substandard housing is associated with increased risks of injury and
respiratory ailments. Homes can be a source of exposure to radon, lead, asbestos or other
hazardous agents. In children, lead exposure increases the risk of neurological impairment and
developmental delays. Chronic homelessness is associated with higher rates of injuries, cancer,
cardiovascular disease, substance addictions, mental disorders and death. Children and
adolescents with transient housing have impaired academic performance. Housing costs—
typically the largest, single expense in a family's budget—also impact decisions that affect
health. As housing consumes larger proportions of household income, families have less
income for nutrition, health care, transportation, education, etc. Severe cost burdens may
induce poverty—which is associated with developmental and behavioral problems in children
and accelerated cognitive and physical decline in adults. Low-income families and minority
communities are disproportionately affected by the lack of affordable, quality housing.

Summary of evidence:

Controlled studies of the impact of housing characteristics or cost burdens on specific health
outcomes are limited. However, cohort studies have documented adverse effects to health.
Moisture linked to household mold was associated with respiratory illness, nausea, and fatigue.
Lead abatement in residential housing was associated with abnormally, elevated blood lead
levels in children. Overcrowding was associated with higher incidence of tuberculosis. Housing
insecurity, especially triggered by poverty, was associated with behavioral problems in children
and excessive school absences.

Key References:

e Baggett TP, Hwang SW, O'Connell JJ et al. Mortality among homeless adults in Boston:
shifts in causes of death over a 15-year period. JAMA Intern Med 2013; 173:189-195.

¢ Robert Wood Johnson Foundation. Commission to Build a Healthier America. Housing
and Health, Issue Brief 2; 2008.

e Stone ME. What is housing affordability? The case for the residual income approach.
Housing Policy Debate 2006; 17:151-184.

e Thomson H, Thomas S, Sellstrom E, Petticrew M. Housing improvements for health and
associated socio-economic outcomes. Cochran