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President’s Message
Dr. Alexandra Garcia
M
Many
of us have
bbegun the New Year
bby making resoluti
tions to improve our
ppersonal health practi
tices in 2014. TPHA
m
members can also
ta
take actions to help
al
all our fellow Texans
bbe healthier, because
aas individuals and as
an organization, we can be, and should be, advocates for healthy policies.

org) presents weighted data to allow comparisons across states. In comparison to all other
states Texas ranks 22nd in infant mortality rate
(about 6 deaths per 1000 live births), 33rd in
low birthweight babies (8.5%), 32nd in obesity (29.2% of adults), 42nd in physical inactivity (27.2%), 34th in preventable hospitalizations (67.9 per 1000 Medicare enrollees), 43rd
in primary care physicians (95.3 per 100,000
population), and 50th in residents lacking employer-sponsored, government-provided, or
private health insurance (24.2% in 2013). This
sampling of indicators provides a compelling
way to examine the impact of health and social
Some of us are not comfortable acting as advo- policies.
cates because of the close link advocacy shares
with politics. Rightfully, most employees are This past November, I attended the American
prohibited from using their work time and re- Public Health Association’s annual conference
sources for effecting political changes. How- in Boston, MA to represent TPHA as an affiliever, we can be advocates for public health ate of the national organization. While there I
issues without electioneering.
participated with other state affiliate officers
and members in advocacy skill-training workAs advocates, we rely on data – the observa- shops. We practiced focusing the information
tions and measurements of health trends and we wanted to present and organizing it into a
practices. It is vital that we gather, manage, compelling story. APHA facilitated visits with
and analyze data. We should interpret the congressional legislators and their aides and
findings for policy makers as well as for the helped us plan strategies for communicating
general public – for anyone and everyone who public health messages in blogs and editorials.
can influence policies. Without accurate data
gathering and analysis, and data presentation, In the APHA opening session Sarah Weddingpolicies can be enacted based only on personal ton, attorney, professor, and former Texas state
legislator exemplified advocacy at the highest
opinions or political agendas.
level. She rallied the attendees to “leave our
Some public health professionals are surprised thumbprints” on public health through advocathat policies can be driven by politics rather cy for healthier policies. Many attendees came
than facts. Fact-checking is part of our health away with renewed inspiration, knowledge,
advocacy work. We don’t want false claims to tools, and new friendships.
trump data. Policy makers and media outlets
don’t always have the time or the resources to We hope that you will find equal inspiration
verify news reports and, as a result, listeners/ and support at the TPHA Annual Education
readers/viewers are presented with misinfor- Conference March 24-26 in Corpus Christi,
mation that forms the basis for public opinion. TX. The program planning committee has
Given these circumstances, it is especially im- invited public health and policy experts who
portant that public health professionals speak will prepare TPHA members to be informed
out to lay people, community groups, health advocates for Texas.
care professionals, and policy makers and convey accurate, data-based information. Rather Please make advocacy part of your 2014 New
than lobbying or politicking for one policy or Year resolutions. Commit to writing at least
another, public health professionals inform one letter or email to a legislator or news edipolicy makers and the public in general just tor or to make one visit to a State Legislator
what the facts show about the impact of pro- or community group. Let’s see what happens
when every TPHA member uses data to deposed and enacted policies.
scribe impacts of policies on Texans’ health.
TPHA advocates for healthy policies through TPHA is the voice for public health in Texas
its support of the Texas Public Health Coali- but we need to be in more conversations. Let’s
tion. But each of us can resolve to be fact gath- say what needs to be said for Texans’ health.
erers and promoters when we see the need.
All of us have access to credible data sources.
For instance, the America’s Health Rankings
website (http://www.americashealthrankings.
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From the Editor: Happy New Year TPHJ Readers! In the Fall 2013 issue we published an index of all the articles published

in 2013. We now provide another five years of indexed articles dating back through 2008. We hope this will give our readers an overall
picture of the value of this publication for public health professionals. This year we will continue to strive to meet the requirements for
PubMed inclusion. We would welcome any assistance from those of you who have experience in this. As always, our goal is to meet your
expectations and we hope to hear from you.
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Commissioner’s Comments
Sunset Review: An Opportunity to Improve Texas
Public Health
David L. Lakey, M.D.
Commissioner, Texas Department of State Health Services
Some companies spend millions of dollars hiring outside consultants
to take a hard look at their organizations – and ultimately recommend
improvements to keep them moving forward. These are often dollars
well spent to bring needed change and ensure they remain strong in
the marketplace.
While we operate with different budget constraints, governmental agencies also must demonstrate their relevance, efficiency and
strength.
Agencies in Texas are scrutinized through a process called Sunset
review, an intensive review of the operations on a timeline set by the
Texas Legislature, generally every 12 years. Since 1977, the Sunset
process has been an important part of overseeing state agencies and
ensuring state government operates efficiently and effectively.
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The Texas Department of State Health Services is in the midst of
being reviewed by the Sunset Advisory Commission to determine if
the agency needs to exist and to make recommendations for improvements. This is an incredible opportunity to evaluate our work and
identify areas of improvement. Before the state’s health agencies underwent consolidation in 2004, the Texas Department of Health was
reauthorized in 1999 following its Sunset evaluation. DSHS must be
formally reauthorized by the Legislature in 2015.
Sunset staff members have been visiting our service sites, such as
state hospitals and contractors, to encounter our agency firsthand.
Along the way, we’ve presented large volumes of information and
answered numerous questions about who we are, what we do and the
important role public health plays in Texas. We recently completed
our self-evaluation report, which is posted on the agency’s website
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and identifies potential areas that could be addressed by Sunset. Do
certain functions of DSHS detract from our public health focus? Do
we have enough flexibility in our ability to oversee the people and
facilities we regulate? Are there ways to further integrate the health
and human services system to improve efficiency? The ultimate goal
is to improve agency operations and service delivery and maintain
focus on our mission to improve health and well-being in Texas.
As we go through this process, it is vital to continue to tell the story of
what we do and why. We always recognize and emphasize our work
with local health departments across the state. Whether it’s responding to the recent dengue outbreak in the Rio Grande Valley, helping
out with epidemiological injury analysis after the West explosion or
fighting the flu, supporting the local community’s response is mission critical for DSHS and public health in Texas.
Local organizations have a major stake in the health of their communities, and Sunset staff members are soliciting input from stakeholder groups and the public about DSHS services and processes. We

welcome any and all feedback. I encourage local health department
representatives to weigh in. The easiest way to do this is via the “Provide Input for Staff” link at www.sunset.state.tx.us.
Between now and early 2014, Sunset staff will continue to meet with
agency staff, request additional information as needed and gather input from stakeholders and the general public. We anticipate its final
report and recommendations will be published in mid-2014 followed
by a public hearing. DSHS and members of the public will be able
to respond to Sunset recommendations at that time, answering questions and providing explanations and context for what we do and
why. The Sunset Commission’s recommendations will be considered
during the 84th Legislative Session.
DSHS is an extremely complex agency with a broad mission, and
this is an opportunity to take a close look at ourselves and cast a
wide net for feedback. It’s an opportunity to move forward. With the
thoughtful feedback of those we serve, we’ll strengthen our public
health mission in Texas.

Krokodil: An Urban Legend in the United States So Far
Mathias B. Forrester1, Jane Carlisle Maxwell2
Texas Department of State Health Services, Austin, Texas
The University of Texas, Austin, Texas
Since September 2013, there has been media coverage in the US
about a home-made injectable drug used in Russia and the Ukraine.
Known on the street as “Krokodil,” “Krok,” “Crocodile,” “Croc,”
and “Russian heroin,”1,2 its primary ingredient is desomorphine, an
opioid analogue first synthesized in the US in 1932.3 Desomorphine
has sedative and analgesic properties similar to heroin and is ten
times as potent as morphine.4-7
1
2

It is cheap to make and can be synthesized at home from easily obtained ingredients such as codeine, iodine, lighter fluid, paint thinner, hydrochloric acid, or red phosphorus.2,8-10 Since no filtering is
involved in the production process, the final product is a suspension
containing desomorphine and contaminants comprised of the other
agents involved in the production process. Because of the contaminants, Krokodil use leads to serious adverse effects: skin in the location of the injections becoming grey and green, scabrous, and flaky
resembling a crocodile’s scales, hence its street name; damage to
blood vessels, muscles, and bones resulting in abscesses; thrombophlebitis; gangrene; and necrosis.2,8,9
Krokodil abuse first appeared in Russia around 2002.9 While imported Afghan heroin has gradually replaced home-produced drugs
in many Russian cities, the practice of home cooking remained common in the Ukraine, where availability of heroin was low.11 With its
rapid onset and short duration of its action, frequent injections are
necessary to prevent withdrawal, and sharing needles increases the
chances of infection. In addition, opiate substitution programs that
use methadone or buprenorphine to treat opiate addiction are not
available in Russia.
In September 2013, Arizona health officials reported two cases in
one week, but these cases were considered “anecdotal” by the Drug
Enforcement Administration (DEA).12 Additional cases were reported around the US during September and October 2013; however, as
of October 2013, no cases of desomorphine have been identified by
the DEA’s National Forensic Laboratory Identification System since
four cases were identified in 2004.13 As of December 2013, no clinically confirmed exposures to desomorphine have been reported to
Texas poison centers.
Krokodil abuse may not become a serious problem in the US because over-the-counter codeine is not available, and the US has other
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cheap opioids such as South American heroin, black tar heroin, and
oxycodone. This is not to say that healthcare providers in the country
might not encounter the consequences of Krokodil use. Obtaining
samples and submitting them immediately to a forensic laboratory
can minimize the anecdotal sightings and provide health officials
with the creditable information that is needed to avoid another round
of urban rumors.
Because of the serious adverse affects associated with injecting
drugs, healthcare providers in the US need to be aware that injection
wounds due to heroin or other drugs can look like Krokodil wounds.
Healthcare providers need to obtain confirmation of what drugs were
injected, determine if they were “home-made,” the name of the substance the user thought they were injecting, and what other drugs are
present in the area where the user lived. Pathology tests can be used
to determine if the wound is due to Methicillin Resistant Staphylococcus aureus (MRSA), sepsis, gangrene, necrosis, etc. The dangers
of needle-sharing should be understood not only as a serious health
risk for transmission of HIV/AIDS but also for other health consequences.
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Public Health Commentary: Youth Suicide in Texas – A Call to Action
Lauren Gambill, MD
“I was trying to kill myself.”
I’ve heard these words five times from Texas children in the last
month. As a physician, I have been fortunate enough to hear these
words spoken by children more times than I ever imagined. I say
“fortunate” in that these teens are still alive to speak, unlike the more
than three hundred Texans under age 24 who succeed in committing
suicide each year1. Obviously, however, there is nothing fortunate
about the fact that in the last 12 months 15.8% of teens report they
have seriously contemplated suicide and up to 7.8% of Texas high
school students have attempted suicide2. Suicide is the third leading
cause of death in people aged 15 to 24 (1). These are staggering statistics indicating a huge public health problem that we must change.
There is also nothing “fortunate” about the devastation that a suicide
attempt leaves in its wake. A suicide attempt means terrified families
sobbing at the bedside of a child who is barely recognizable; covered
in tubes, IVs and loudly beeping monitors and machines. This lasts
for days or weeks. Next, there is the rehabilitation and the re-integration back into work and school, which often includes isolation and
stigmatization. Finally, there is the paralyzing and very reasonable
fear that this might all happen again. These are the “lucky” ones.
Many successful suicides never even make it to the hospital.
Beyond the personal devastation, youth suicide impacts our entire
society financially. It is estimated that youth suicide deaths cost our
country $6 billion annually3. So outside of the obvious reasons we
need to worry about this public health issue, economically, it is critical that something be done to aid in prevention.
Through all of this gloom, there is hope. Many individuals in our
state are working diligently to continue to fight this huge public
health problem. During the 2013 legislative session, two important
bills were passed. Senate Bill 460 and Senate Bill 831 mandate increases in public school teacher’s training regarding the detection
and education of students at risk for suicide4. This will hopefully
improve our safety net, rescuing many of our children who might
have otherwise fallen victim to suicide. However, with an average
of three students per high school classroom attempting suicide, we
should not sleep easy just yet.
The problem of teen suicide is complex but there are simple steps we
can all take to help prevent one of the most common killers of our
teens. There is no better time than now to join the fight, but how?
We must educate ourselves – By making ourselves aware of the definite presence of teen suicide in our community and the risk factors
associated with suicide, we may be able to identify an adolescent that
no one else has realized is at risk. A few of the risk factors that place
teens at a higher risk for suicide include: mental illness of any kind,
previous suicide attempts, family history of suicide, history of abuse,
stressful life events, identifying as LGBQT, having access to lethal
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means, drug or alcohol use as well as, chronic illness or learning
disability1,5. Many wonderful resources for education exist. We just
have to look for them. www.TexasSuicidePrevention.org and www.
MHATexas.org are great places to start.
We must talk openly – Many people are uncomfortable talking about
suicide and mental health. With this huge stigma in our society, it
is no wonder so many teens and families do not seek help. Promoting open dialogue within our workplaces, schools, churches, social
groups and most importantly our own homes, is key to eliminating
the stigma that prevents so many individuals from seeking life saving
treatments for depression and other mental health illness.
We must advocate for more - 1 in every 5 children suffers from a
diagnosable mental health disorder. As 90% of teens that commit
suicide have a mental health disorder, treatment for these true medical problems is vital to the prevention of suicide. Only about 21%
of children with a mental health disorder actually receive treatment.
This is not surprising given the fact that Texas has a critical shortage of child and adolescent psychiatrists. Our current health care
system does not meet the substantial need of our community6. As a
society, we must advocate for the expansion of mental health provision. Contact your legislative representatives to find out how they are
fighting for the expansion of mental health availability for our youth
and express how important it is to you.
For every suicide death that occurs, it is estimated that 50-100 more
teens attempt suicide. This means that TODAY, in Texas alone,
somewhere between 40 and 80 children and adolescents will attempt
to end their lives7. We must take action before they succeed.
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ABSTRACT
Background: Restaurants are uniquely positioned to equip patrons
so they can make nutritionally informed food selections. Community
collaborations aim to promote healthy selections to restaurant patrons
dining out in order to step forward in the efforts against obesity. This
study shows a collaborative restaurant initiative to feature healthier
food options in restaurants in a large urban city. The Healthy Restaurants Coalition (HRC) was developed as a partnership between
public health personnel, food professionals, registered dietitians and
other important stakeholders. The ¡Por Vida! initiative was launched
in 2010 by the Healthy Restaurants Coalition.
Methods: Three sub-committees of the Healthy Restaurants Coalition (HRC) convened to develop the ¡Por Vida! initiative. One subcommittee developed healthy menu item criteria, based on national
dietary guidelines; the second developed the logo and marketing
plan; and the third selected and recruited restaurants. Participation
and outcomes were tracked from 2008 to 2010.
Results: Seven restaurant brands with more than 75 locations participated in the first wave of the initiative. Five additional restaurants
joined the initiative following the launch. Restaurants worked with
HRC registered dietitians to analyze and modify their recipes to meet
healthy menu item criteria. The HRC collectively determined marketing strategies and restaurant recruitment needs. The ¡Por Vida!
initiative received attention from a wide-range of media outlets and
was commended for its collaborative approach.
Discussion: Partnerships including restaurants and registered dietitians are key in communities addressing the obesity epidemic. Restaurants and food service professionals were found to be willing to
partner with public health personnel when they are able to actively
participate in the development of initiatives.
Keywords: Food Industry, Community Networks, Public Health
Practice, Nutrition Policy, Eating
BACKGROUND
The restaurant food environment can influence patrons’ diets through
multiple factors, including portion sizes and availability of nutrition
information. Although research results are mixed,1,2 providing nutrition information at restaurants may enable consumers to choose lower calorie foods.3,4 Given consumers’ tendency to underestimate the
calories in less-healthful items by more than 600 calories,5 and the
increasing dependence on foods consumed away from the home,5-7
interventions that increase consumer access to nutrition information
are critical for obesity prevention.
Partially due to research recommendations for additional nutrition
interventions in restaurants,5 The Patient Protection and Affordable
Care Act, Section 4205, requires all restaurant and food vendors with
more than 19 locations to disclose the caloric information on food
items on menus by 2014.8,9 Community partnerships can complement
these efforts and help maximize community outreach.10,11 Through an
infusion of public health personnel and restaurant owners, a partnership effectively addresses these policy efforts aimed at restaurants.
San Antonio’s Healthy Restaurant Coalition (HRC) is a community
partnership that aims to: 1) implement a community initiative high-

TPHA Journal

Volume 66, Issue 1

lighting healthier menu options among multiple restaurants throughout San Antonio and 2) create local support for the initiative as demonstrated through a diverse HRC and media hits at the time of the
initiative launch. The HRC membership joins 3 spheres of partners
including restaurants and food industry, marketing, and nutrition and
health promotions. The purpose of this paper is to explore the formation of this community partnership initiative and review lessons
learned.
POPULATION
Approximately 65 percent of the Bexar County adult population is
overweight or obese.12 Furthermore, 13 percent of Bexar County
adults have been diagnosed with diabetes13. The HRC was formed
in 2009 to address these issues and included partners from the San
Antonio Metropolitan Health District (Metro Health), the San Antonio Restaurant Association (SARA), and the San Antonio Dietetic
Association (SADA).
METHODS
State and local-level political leaders identified and convened restaurant partners, nutrition experts, food journalists, and the local
public health authority to discuss restaurants’ role in addressing increasing rates of diabetes in San Antonio. Metro Health was charged
with organizing and facilitating the community approach to diabetes
prevention within the restaurant setting. As a partnership, HRC developed the ¡Por Vida! (PV) (Spanish for “For Life!”) initiative and
these activities are illustrated in Figure 1.
The Pilot
The HRC conducted a pilot project to modify the children’s menu
of a local iconic Mexican food restaurant. Five registered dietitians
(RDs) analyzed the existing menu, developed practice-based menu
criteria and identified items to replace less healthy children’s menu
items. Leaner options were added, portion sizes were decreased and
high sugar items, like sweetened beverages, were minimized. Restaurant menu changes included a total of 20 healthy menu items and
two portion sizes offered on the children’s menu for children of different age groups with different energy requirement.
Committees
After the pilot, the HRC shifted its focus to adult menus and developing a city-wide restaurant initiative. Members collaboratively identified priority tasks and 3 committees were established - Nutrition
Criteria, Marketing/Logo, and Restaurant Selection and Implementation, led by Metro Health staff. Members self-selected workgroups
based on the strengths of their organizations.
The Nutrition Criteria committee reviewed the literature and other
community restaurant initiatives when developing the PV guidelines.14 Qualifying nutrition criteria for PV was developed by SADA
based on the 2005 Dietary Guidelines for Americans, which recommend a balanced diet consisting of fruits, vegetables, whole grains,
low-fat dairy, and lean protein.15 Menu items for the initiative also
had to be free of trans-fats and low in saturated fats and sodium.
Three types of nutrition criteria were developed for the PV menu
items. The committee used an estimate based on one-third of the
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Figure 1. Timeline for San Antonio Healthy Restaurants Coalition
and Por Vida program.
a
SARA: San Antonio Restaurant Association;
b
HRC: Healthy Restaurants Coaltion;
c
Metro Health: San Antonio Metropolitan Health District;
d
RD: Registered Dietitian;
e
UTSA: Univeristy of Texas at San Antonio;
f
CPPW: Communities Putting Prevention to Work;
g
DSHS: Department of State Health Services.

Feb - Logo developed!

2009
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Healthy Kids
Healthy
Communities
Funding Secured
(Dec 2009)

CPPW6 Funding
Secured
(March 2010)

2,000 calorie diet used in the Dietary Guidelines, Daily Values and
other government recommendations.15 The first category was an entrée with 2 sides. The full meal had to be 700 or fewer calories, <23
grams of fat, <8 grams of saturated fat, <0.5 gram of trans-fat, and
<750 milligrams of sodium. The second category was a single entrée
item, which must contain 300 or fewer calories, <10 grams of fat,
<3.5 grams of saturated fat, <0.5 gram of trans-fat, and <325 milligrams of sodium. The last category was a side item, which must
be 200 or fewer calories, <7 grams of fat, <2 grams of saturated fat,
<0.5 gram of trans-fat, and <215 milligrams of sodium. Water was
recommended as the beverage of choice.
The Marketing/ Logo committee designed the first logo in 2009. The
artwork was designed by a pro-bono marketing firm. The HRC invited the Dallas Restaurant Partner Program with Medical City Heart
Hospital to share strategies (e.g., staff training model, communication agreement) and materials from their program (e.g., marketing
materials).16 The marketing efforts of the HRC were supplemented
by Metro Health staff.
The Restaurant Selection and Implementation committee was comprised of representatives from Metro Health and SARA. In February
2010, four restaurants volunteered to be part of the PV adult menu pilot, and three completed the process. To become PV approved, each
restaurant engaged in a 4 to 6 month process with an RD, at no cost
to the restaurant. The first month the RD provided a recipe analysis
questionnaire to the restaurant. Secondly, the RD completed nutrition
analysis of the recipes using The Food Processor: Nutrition Analysis
& Fitness Software, (version 10.7.0, 2010, ESHA, Salem, OR). In
the third month, the RD developed options to modify the recipes to
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meet PV criteria. Next, the restaurant worked with the RD to adjust,
test, and fine-tune the recipe. Finally, the restaurant could use the PV
logo to label the specific menu items that met the criteria. Moreover,
4 new restaurants became involved, leading to an initiative launch
with 7 participating restaurants in October 2010.
Launch
A kick-off event for PV was held for all seven restaurant brands,
comprising more than 75 restaurant locations. The goals of the
launch event included: gaining media exposure; visible support from
city, county, and state elected officials; and stakeholder support. Additionally, the HRC aimed to generate interest from other local restaurants and attract potential funders through the launch.
RESULTS
Pilot
After the new children’s menu was implemented, a satisfaction survey of 95 restaurant patrons revealed that 98.9% of patrons liked
the new look of the children’s menu. Of those patrons who chose
a healthy item (n=62), 83.6% reported that the logo helped them
choose the item, 96.8% reported that they liked the portion size and
98.4% reported their children liked the food. These promising results
suggested an expansion of PV was feasible and likely to be accepted
by the community.
Launch
Over 80 individuals attended the launch, representing a diverse
group of stakeholders and community members. HRC partners were
well-represented, including public health staff from the state and local levels, SADA, SARA, and food service distributors. Numerous
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organizations, including the food bank; members of academia; local businesses; and marketing agencies attended. Several city and
county elected officials, including the mayor, county judge, and a
senator, attended and spoke in support of the initiative.
HRC members made great efforts to ensure the initiative received attention from a wide-range of media outlets (Figure 2). Metro Health
also released an official media advisory, alerting news outlets and
community members of the initiative. In addition, First Lady Michelle Obama praised and recognized the efforts of the San Antonio
partnership in her remarks at the Congressional Hispanic Caucus Initiative. Immediately following the launch of PV, a number of news
outlets, including the major local paper and ABC television affiliate,
provided coverage. This represents a commitment by HRC members
from Metro Health to increase the reach, impact, and adoption of PV.
Largely because of the collaboration, PV receives continued recognition by federal agencies and figureheads. The Let’s Move! campaign
spotlighted the PV initiative during a call to action for city mayors
across the country, and was featured on the Health and Human Service’s (HHS) Recovery website. In addition, HHS Secretary Kathleen Sebelius visited San Antonio to learn more about PV, and later
featured it during her news briefing.
At present, the HRC has approximately 50 members. Public health
partners include members from local and state public health programs such as Metro Health, WIC, the food bank, and the state obesity prevention program. Dietetic partners include RDs and nutrition
students throughout the greater San Antonio area. The food provider
partners include restaurants, food service companies, food distributors, and food brokers. The last category of membership includes the
marketing and communications partners, who have helped brand PV
and spread awareness throughout the community.
DISCUSSION
The development of the HRC has resulted in an innovative initiative
that can be implemented throughout Bexar County and similar communities. Though it is too soon to evaluate its impact on the community’s overall purchasing behaviors, its creation and implementation offer a number of lessons learned. First, PV demonstrates how
collaborative efforts can increase efficiency and reduce barriers in
achieving community health goals. In the early discussions regarding
how restaurants could help patrons make healthier choices, “menu
labeling” terminology was a barrier to moving forward with restaurants. To circumvent controversial discussions, the local health department quickly partnered with restaurants to find alternative solutions. The HRC and resulting initiative have greatly benefitted from
the contributions of the restaurants, RDs, researchers and public
health partners. With each entity’s unique perspective, the HRC was
able to creatively identify effective approaches to provide restaurant
patrons with healthier food options.
The initiative has some limitations. The criteria developed for the
PV initiative are based on general dietary recommendations and may
not be appropriate for all adults. However, the intent is to provide
options that are generally healthier than those usually offered in
restaurants. Another potential limitation is the cost of implementation due to the initiative’s comprehensive, community-wide focus.
However, the HRC has identified several ways to address issues associated with costs, such as staffing, dietary analysis and marketing.
Metro Health was also able to secure a number of grants from diverse
funding sources to support the development and implementation of
the project. Additionally, the restaurants are able to share resources to
complete menu modifications, and in turn, receive the item analysis
and marketing benefits provided through the local health department
at no cost to the restaurants. Finally, the restaurants are able to pool
demand for healthier menu items to food brokers and distributors.
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This pooled demand is also a benefit for restaurants, schools, senior
centers and other food providers in other communities.
The PV initiative has implications for practice, research, and policy.
Practitioners can use this information as a model for developing
similar initiatives in their communities. School districts, hospitals,
worksites, university campus food service, and distributors are just
a few of the other potential partners who can be instrumental in an
initiative similar to PV. The local dietetic association’s unique contribution will benefit communities interested in developing similar
initiatives to consider such partnerships.
Future research on the impacts and outcomes of PV will be important
not only for the current initiative, but for other communities interested in restaurant initiatives. Currently, there is limited research on
the effectiveness of restaurant initiatives. At the time of this paper,
a thorough evaluation is being conducted on PV to assess the initiative’s effectiveness and ability to reach its goals and objectives. Preliminary findings thus far are promising.17 These types of community-driven efforts can complement current policy efforts to modify the
food environment and equip patrons with the information they need
to make healthier food decisions. Efforts to increase the availability
and visibility of healthier food options can empower patrons to live
healthier lives. With strong collaborations, communities can move
forward in preventing the health issues that commonly impact them.
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ABSTRACT
Background: Recent systematic reviews confirm that physical activity can be effective in enhancing health-related quality of life
among cancer survivors. Older and ethnic minority cancer survivors
frequently experience environmental, social, and cultural barriers
to physical activity interventions. Promotores/Community Health
Workers (P/CHWs) are an effective way to reach underserved and
difficult to reach cancer survivor populations.
Methods: A survey of Texas P/CHWs explored barriers to delivering
health promotion for physical activity and examined the P/CHWs'
use of Internet and social networking. An email with links to either
an English or Spanish language survey was distributed to 287 P/
CHWs living in Texas. Among 254 respondents, 168 selected the
English and 86 selected the Spanish language surveys.
Results: Of the Spanish language survey respondents, 92.9% were of
Latino/Hispanic ethnicity, as were 55.2% of the English language respondents. Pearson’s chi-square tests showed significant differences
by choice of survey language in types of service to cancer survivors,
barriers to physical activity, and Internet use for health information
and social networking.
Conclusions: This research highlights the need for greater consideration of cultural, social, and environmental characteristics in developing culturally and linguistically specific P/CHW training and
interventions to promote physical activity and healthy lifestyles in
order to improve survivorship outcomes.
Key Words: cancer, survivorship, community health workers, lay
health workers, physical activity, exercise, barriers
INTRODUCTION
As of January 2012, the American Cancer Society estimated that
there are 13.7 million cancer survivors living in the United States
(U.S.), a number that is expected to grow to 18 million by 2022.1
People are living longer after a cancer diagnosis, and cancer survivors are at greater risk of cancer recurrence, of developing second
cancers, and of having other chronic health conditions due to the
effects of their treatment. Recent and mounting evidence suggests
physical activity may be effective in reducing negative outcomes and
improving Health Related Quality of Life (HRQOL) among cancer
survivors.2 Past concerns about contraindications for physical activity are now challenged by clinical evidence that physical activity is
good, perhaps even necessary, for improving survivors’ HRQOL.
The American College of Sports Medicine (ACSM) and the American Heart Association (AHA) guidelines for moderate physical activity is 30 minutes per day for five or more days per week, or 20
minutes per day of vigorous activity for three days per week.3 According to a recent study of adherence to physical activity guidelines
among older Texas cancer survivors, approximately 48% of older
cancer survivors adhere to physical activity guidelines.4
The stressors of cancer diagnosis and short and longer-term side effects of treatment may partially account for the lack of physical ac-
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tivity among survivors.5-11 However, research indicates that cancer
survivors are interested in learning more about physical activity and
its benefits. In a descriptive study, cancer survivors indicated that
they would prefer to receive exercise counseling during their cancer
experience. Perhaps not surprisingly, only 16% of the survivors in
this study reported exercising at recommended levels.12 In a more
recent study, researchers looked at physical activity across six major cancer survivor groups (i.e., breast, prostate, colorectal, bladder,
uterine, and skin melanoma). In this study, 9,105 survivors completed a national, cross-sectional survey that revealed only 30–47% of
cancer survivors are meeting the recommendations of 150 minutes
of weekly physical activity.13
Thus, while cancer survivorship has been identified as a “teachable moment” wherein survivors can be motivated to make lifestyle
changes to improve health outcomes, few are actually making these
changes.14 Given the general statistics documenting lower rates of
physical activity among older, minority, or rural populations due to a
host of behavioral, social, and environmental factors, rates are likely
to be even lower among this population of cancer survivors.15-20 This
highlights the importance of finding ways to identify and disseminate
more effective interventions to promote adoption and maintenance
of physical activity, especially among populations with traditionally
low rates of physical activity.
Promotores/Community Health Workers (P/CHWs) offer a novel and
culturally appropriate model for educating cancer survivors about the
benefits of physical activity in the communities where they live and
work. Historically, Promotoras/es have addressed health disparities
in Latino/Hispanic communities. Today, the terms Promotoras (females) and Promotores (males) and Community Health Workers are
used interchangeably in many communities and among various cultures. For the purpose of this paper, we use the acronym “P/CHW”
to describe this group of workers. Examples of P/CHW roles include
providing health education, cancer and chronic disease patient navigation, and directly delivering medical services, such as immunization and health screening for diabetes, cancer, cardiovascular disease,
asthma, and maternal and child health. P/CHWs frequently address
health disparities in underserved populations such as older, rural, and
minority cancer survivors.15 These are the populations that may experience the most barriers to engaging in regular physical activity.16
A literature review of P/CHW education programs in the U.S. reveals
that P/CHW interventions are most prevalent in Hispanic communities, and the same review reported that cancer screening was the most
common focus of P/CHW programs.17-20
As part of a project to develop a Texas Department of State Health
Services (DSHS) accredited continuing education program for P/
CHWs, we conducted a brief survey to learn more about factors affecting PCHWs’ engagement in cancer prevention and control efforts,
including work with cancer survivors. The purpose of this paper is to
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describe what we learned about P/CHWs’ barriers and opportunities
regarding educating older cancer survivors to increase engagement
in physical activity and the likelihood that P/CHWs would access
and use information on physical activity available on the Internet.
We were particularly interested in learning if there are any systematic
differences between P/CHWs who requested the surveys in English
versus those who requested the surveys in Spanish. This information
will contribute to the limited knowledge of factors that might affect
P/CHWs’ ability to deliver information about and recommendations
for increasing cancer survivors’ physical activity.
METHODS
Setting and Population: The survey of P/CHWs was conducted in
Texas, which is one of five states (Texas, Massachusetts, Oregon,
Rhode Island, and Minnesota) that have state legislation regarding
P/CHW certification. There are a number of other states with legislation pending or proposed. Texas certification requires completion
of either an approved 160-hour, competency-based training program
certified by the Texas DSHS or at least 1000 cumulative hours of
community health work services within the most recent six years. As
of February 2013, Texas had 2,830 certified P/CHWs.21
Instrument Development
Pilot work for this study included interviews with bilingual English
and Spanish speaking P/CHWs and certified P/CHW instructors. The
P/CHWs and instructors were engaged in the preparation of the survey instrument by suggesting and reviewing the questions and also in
reviewing translations. The instrument was developed first in English and then translated into Spanish using a professional translator.
Back-translation and testing was accomplished with five bilingual
(English and Spanish speaking) members of the Dia de La Mujer
Latina (DML) P/CHW organization. The DML reviewers included
P/CHWs of Puerto Rican, Mexican, Mexican American, Columbian,
and El Salvadorian heritage. The five reviewers all had to agree on
the resolution not only of the English to Spanish translation but also
in resolving any country or regionally specific idiomatic expressions
in the Spanish language survey.
Instrument
Demographic information (e.g. gender, age, country of birth, years
in the United States languages spoken, educational level, etc.) was
extracted for each respondent. Information on types of P/CHW
training and work experience as a P/CHW was also collected. We
wanted to explore the P/CHWs’ request for the survey in English
language versus Spanish language in terms of education, place of
birth, and as a potential indicator of the types of populations with
which they might be working. Information on the P/CHWs’ experience in working with cancer survivors and barriers to older cancer
survivors engaging in physical activity was collected. Participants
were asked to check applicable items (e.g., “There are no safe places
to walk outside”, “There is the belief that physical activity is harmful
to cancer survivors”). Details of the P/CHWs’ access to the Internet and use of social networking (e.g., texting, Facebook, LinkedIn)
and amount of time for health information seeking using the Internet
were also collected. In order to assess if P/CHW themselves were
physically active, the survey asked about participation in activities
such as walking, stretching, dancing, and muscle strengthening.
The Internet-based survey included single choice, multiple choice,
and fill-in-the-blank type questions. The survey was designed to be
anonymous, but if respondents wanted to receive additional information or the results of the survey, they were asked to share their contact
information on a form separate from the survey.
Survey Dissemination
Eligibility criteria for participation in the survey included the fol-
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lowing: participants had to live in Texas and consider themselves P/
CHW, they could be of any race/ethnicity, and were not required to
have Texas DSHS certification. We did not ask the P/CHWs to provide citizenship status, but did ask how many years they had lived
in the U.S. We initiated the survey using an email list of 165 P/
CHW provided by DML; this list served as our seed for the non-randomized sample. Snowball sampling techniques were employed by
asking P/CHW trainers to forward the survey to other Texas-based P/
CHW. The email text was provided in both English and Spanish and
included links to both an English language and a Spanish language
survey. During the snowball sampling process, a copy of each email
invitation sent out from P/CHW trainers was shared with the project
team. This allowed the team to determine how many surveys were
distributed. The survey itself was anonymous. A total of 287 surveys
were emailed and resulted in 254 respondents (88.5%). Of these, 168
English language surveys and 86 Spanish language surveys were returned.
Analysis
The analysis and evaluation of the de-identified survey data was conducted under a Texas A&M University Institutional Review Board
protocol (IRB 2012.0500). Descriptive statistics, including percentages, means, and standard deviation, were used to analyze the data.
Differences between English and Spanish language survey respondents were analyzed using Pearson’s chi-square (χ2) test. A p-value
of less than 0.05 was considered to indicate statistical significance.
Survey analyses were performed using the SPSS statistical software
(version 21.0).
RESULTS
Respondents
A total of 287 surveys were emailed starting with a seed convenience
sample of 165 email addresses drawn from the DML contact list. An
additional 122 surveys were emailed out using referrals from P/CHW
instructors from across the state of Texas. All forwarded copies of the
email were copied to the project team in order to maintain control of
the numbers of surveys disseminated. As indicated in Table 1, the
majority of respondents were middle-aged (44.0%), female (89.9%),
and 53.8% spoke both English and Spanish languages. Respondents
of Latino/Hispanic ethnicity predominated (68%).
Services and Health Education to Cancer Survivors
Overall, more than half of the respondents (52.4%) reported that they
provide health services to cancer patients and survivors. The majority (60%) of the Spanish language survey respondents said that
they provided health services to cancer survivors with fewer than
half (45.5%) of the English language respondents providing such
services. When asked about their interest in providing education to
cancer survivors on the benefits of physical activity, 89.5% stated an
interest in providing such education. Nearly all of the all participants
(93.5%) indicated they would participate in a free P/CHW continuing education module for physical activity among cancer survivors.
Barriers to Physical Activity for P/CHW Cancer Survivor Clients
The research team explored the P/CHWs’ participation in physical
activity as a potential barrier or enabler to educating their cancer survivor clients. As shown in Table 2, the P/CHWs reported engaging
in different amounts of physical activity with only 15% reporting
that they engaged in physical activity five or more times per week.
There was a significant difference between the Spanish and English
language survey respondents regarding the benefits of physical activity for cancer survivors. The majority of the Spanish language survey respondents (61.6%) indicated a belief “that physical activity is
harmful to cancer survivors” as compared with 15.5% of the English
language survey respondents.
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Table 1. Summary of Promotores/Community health worker (PCHW) Participant Characteristics
Total

Spanish

English

(n = 254)

(n = 86)

(n = 168)

19-35 years

21.6%

12.3%

26.3%

36-50 years

44.0%

55.6%

38.1%

51 years and over

34.4%

32.1%

35.6%

Male

10.1%

7.1%

11.7%

Female

89.9%

92.9%

88.3%

29.3%

0.0%

44.5%

Spanish

16.9%

49.4%

0.0%

Both

53.8%

50.6%

55.5%

4.8%

10.7%

1.8%

High school graduate

21.4%

32.1%

15.9%

Some college

40.3%

25.0%

48.2%

College graduate

19.8%

16.7%

21.3%

Post college

13.7%

15.5%

12.8%

Non-Hispanic White

14.6%

6.0%

19.0%

Latino/Hispanic

68.0%

92.9%

55.2%

Black/African American

13.0%

0.0%

19.6%

4.5%

1.2%

6.1%

0.8%

2.4%

0.0%

1-10 years

7.7%

20.2%

1.2%

10+ years

37.9%

77.4%

17.7%

Born in the U.S.

53.6%

0.0%

81.1%

5.7%

2.4%

7.4%

1-2 times per week

37.0%

30.1%

40.5%

3-4 times per week

42.3%

44.6%

41.1%

5 or more times per week

15.0%

22.9%

11.0%

Ȥ2

p

8.73

0.013

1.34

0.248

119.12

< 0.001

24.26

< 0.001

37.58

< 0.001

150.48

< 0.001

9.26

0.026

Age groups

Sex

Speaking languages
English

Education
Less than high school

Ethnicity

Other
Years in the U.S.
Less than 1 year

Frequency of participation in physical activity
No physical activity

Table 2. Barriers to Physical Activity Among P/CHWs’ Cancer Survivor Clients
Total

Spanish

English

(n = 254)

(n = 86)

(n = 168)

Yes

40.6%

73.3%

23.8%

No

59.4%

26.7%

76.2%

No safe places to walk outside

No safe inside places for walking or participating in

Ȥ2

p

57.69

< 0.001

39.44

< 0.001

0.05

0.828

41.28

< 0.001

28.55

< 0.001

14.73

< 0.001

56.54

< 0.001

healthy activities
Yes

29.5%

54.7%

16.7%

No

71.5%

45.3%

83.3%

Yes

39.8%

40.7%

39.3%

No

60.2%

59.3%

60.7%

Yes

37.8%

65.1%

23.8%

No

62.2%

34.9%

76.2%

High costs for healthy physical activities

No public transportation

Limited services of public transportation to facilities for
healthy physical activity
Yes

30.7%

52.3%

19.6%

No

69.3%

47.7%

80.4%

Yes

39.4%

55.8%

31.0%

No

60.6%

44.2%

69.0%

No groups or organizations for healthy physical activity

Belief that physical activity is harmful to cancer
survivors

TPHA Journal

Yes

31.1%

61.6%

15.5%

No

68.9%

38.4%

84.5%
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Internet Use for Health Information and Social Networking Participation
The survey included questions about P/CHWs’ use of the Internet
for accessing health information, including questions about use of
different devices and participation in online social networking. One
approach being considered for the design of the P/CHW training program included the use of mobile and online systems for survivor goal
setting and tracking of physical activity. As shown in Table 3, nearly
half of the survey respondents (45.2%) accessed the Internet every
day. Use of mobile and smart phones to search for health information
on the Internet was moderate among all survey respondents, with
40.0% of the Spanish language respondents and 53.6% of the English language survey respondents accessing the Internet using mobile
technology.
DISCUSSION
This study documented many significant differences by survey language preference in terms of P/CHWs’ basic demographic characteristics, interest in providing education to cancer survivors on the
benefits of physical activity, personal levels of physical activity and
perceived barriers to physical activity, and access to and use of the
Internet for health information. Recognition of the similarities and
differences across the two study population groups can provide useful insights and information for the design and dissemination of P/
CHW training programs on increasing physical activity among cancer survivors.
Several major findings emerged from this study. The response rate to
the Spanish language survey choice reinforced the research team’s
plan to develop and deliver the training in both English and Spanish. The finding among the Spanish language survey respondents that
there is belief that survivors should not engage in physical activity
indicates the importance of being aware of both the P/CHWs’ and
their clients’ cultural beliefs about physical activity after a cancer
diagnosis. Such findings also point to the need for culturally sensitive approaches in the design of any training programs in order to
attempt to respectfully shift such underlying cultural beliefs among

Latino/Hispanic cancer survivors.22 The survey results documenting
concerns about the physical environment indicate that educating P/
CHWs to assess local community resources and locations for safe
walking and other indoor and outdoor physical activity would be
helpful in the curriculum design, as also is indicated in recent study
of factors promoting physical activity among Latino/Hispanics at the
Texas/Mexico border.23
The study confirmed previous research that the P/CHW do indeed
access the Internet on personal computers and actively use the Internet to seek health information.24 However, trainers using educational resources on physical activity may need to identify resources
that are available via traditional web-based services in addition to
resources that only can be accessed using mobile devices. The lack
of use of email among the Spanish language respondents is striking
and indicates that the developers of training programs and those disseminating information about physical activity resources may need
to explore alternative methods to reach P/CHW who are primarily
Spanish speaking.
Limitations
Among the limitations of this study are the uses of a seed convenience sample of the P/CHWs from the DML mailing list and the
snowball strategy based in forwarded emails to P/CHWs. Such sampling strategy, while cost effective, may have led to underrepresentation or over representation of particular groups in the sample, which
could be source of bias. Snowball sampling, while not providing a
random sample, does allow for the inclusion of members of populations that have not been previously identified, such as P/CHWs who
are in practice but who are not certified. The way that snowball sampling relies on social networks, as did the reliance of PCHW trainers
in this study, may present a bias due to personal network size as those
member of the population with the largest networks and higher social visibility are more likely to be referred. Individuals with smaller
networks and isolated individuals are likely to be omitted from the
sample because they are less likely to be included or referred.24 The
use of a survey instrument that was not tested for validity or reliabil-

Table 3. P/CHW Internet Use for Health Information and Social Networking Participation
Total

Spanish

English

(n = 254)

(n = 86)

(n = 168)

45.2%

23.2%

53.9%

1-2 times per week

29.2%

34.1%

26.7%

1-3 times per month

20.8%

29.4%

16.4%

4.8%

8.2%

3.0%

Frequency of access Internet
Daily

Rarely

Ȥ2

p

17.03

0.001

Internet use for health information
Using a personal/family computer

78.7%

83.7%

76.2%

1.93

0.165

Using a work computer

58.3%

34.9%

70.2%

23.24

< 0.001

Using a public computer (library)

7.1%

7.0%

7.1%

0.00

0.961

Using cell phone

49.1%

40.0%

53.6%

4.16

0.041

Asking for others

9.4%

5.8%

11.3%

2.01

0.156

Texting with friends and family

73.2%

77.9%

70.8%

1.45

0.228

Facebook

63.4%

60.5%

64.9%

0.48

0.489

Twitter

11.8%

12.8%

11.3%

0.12

0.729

LinkedIN

14.6%

7.0%

18.5%

6.02

0.014

Participation in social networking activities

18

Blogs

9.8%

4.7%

12.5%

3.95

0.047

Email

45.3%

15.1%

60.7%

47.73

< 0.001

Other

5.5%

1.2%

7.7%

4.72

0.03
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ity may limit the generalizability of this research.
We also do not know why some P/CHW agreed to take part in the
survey while others did not. Since the sampling frame was not determined prior to the study and the sample was not chosen at random,
there may also be an inherent bias in the study’s convenience sample,
which again undermines the ability to make generalizations. An additional limitation is the limited geography of one state. While Texas
is a geographically large and diverse state, the study reflects only the
opinions of P/CHW active and/or certified in Texas.
Implications for Research and Practice
Developing training and interventions for cancer survivors to engage
in increased physical activity interventions must be linguistically and
culturally congruent both for the P/CHWs and their clients. Given
the evidence base that engaging in moderate levels of physical activity (i.e., 150 minutes per week) provides improvements in healthrelated quality of life among cancer survivors suggests the need for
additional research on Latino/Hispanic cancer survivors’ barriers and
enablers for physical activity.25 Utilizing outcome research to test
the efficacy of P/CHW training and delivery of education to increase
physical activity among cancer survivors will enable the training to
be evaluated and refined.
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ABSTRACT
Background: More than 1,500 persons died due to excessive alcohol
consumption in Texas in 2010. Texas has a high burden of chronic
diseases, including those related to excessive alcohol consumption.
The purpose of this study was to explore the population-based patterns of excessive alcohol consumption and chronic diseases that can
be either caused or exacerbated by excessive drinking among Texas
adults.
Methods: Texas 2011 Behavioral Risk Factor Surveillance System
(BRFSS) survey data were analyzed. The sample size was 14,973
adults aged >18 years; data were weighted to be representative of
the Texas adult population. Analysis was performed using SAS
9.2 software for three measures of excessive alcohol consumption
(binge drinking, heavy drinking, and usual consumption in excess of
U.S. Dietary Guidelines limit); these measures were related to eight
chronic diseases and selected socio-demographic characteristics.
Results: Among Texas adults with the chronic diseases assessed,
29.6% reported one of the three measures of excessive drinking, including 27.4% of those who had a routine checkup in the past two
years. Current smokers had the highest (48.1%) and adults with diabetes (14.5%) had the lowest prevalence of excessive drinking. Excessive drinking was lower among racial minorities or those with
low educational or income levels. Subpopulations who tended to
have a higher prevalence of excessive drinking included men, those
aged 18-44 years, unmarried persons, employed persons, those with
at least some college education, and those with annual household
income $50,000 or more. Among excessive drinkers, 69.4% reported
having one or more chronic diseases.
Conclusions: The prevalence of excessive alcohol consumption is
high among Texas adults with alcohol-associated chronic diseases,
and many alcohol policies can effectively reduce excessive drinking.
Similar findings among those with a recent checkup underscore the
importance of routine alcohol screening and brief counseling interventions in accordance with national guidelines.
INTRODUCTION
Chronic diseases are a major cause of morbidity and mortality in
Texas. In 2011, seven of the ten leading causes of death were from
chronic diseases, and chronic diseases accounted for 87% of all Texas deaths. Many of these chronic diseases are lifestyle-related and
could be prevented or mitigated through behavior modification in
areas such as smoking, excessive alcohol consumption, physical inactivity, and overeating.1 Approximately 70% of adult Texans have
at least one of the following eight chronic conditions or risk factors
that can be caused or exacerbated by excessive drinking: obesity,
diabetes, hypertension, cardiovascular disease, cancer, depression,
smoking, and five or more mentally unhealthy days. In 2010, excessive alcohol consumption caused 1,579 deaths in Texas, and on
average each alcohol-attributable death accounted for approximately
30 years of potential life lost.2,3 The economic cost of excessive alcohol consumption in Texas was $16.5 billion, second to California
nationwide, out of which 40.7% was paid by the state government.4
Excessive drinking is typically defined either on the basis of per-occasion consumption (e.g., binge drinking) or on the basis of average
daily consumption (e.g., heavy drinking). In Texas, approximately
18.9% of adults report binge drinking and 7% report heavy drinking.5 Consequences of excessive per-occasion consumption include
unintentional injuries such as alcohol-related motor vehicle crashes,
homicide, suicide, interpersonal violence, child neglect, pancreatitis,
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hepatitis, and gastritis.6
In addition to these immediate effects of alcohol stemming from intoxication, there are a number of chronic diseases that can be caused
or exacerbated by excessive drinking. These include alcohol use disorders (e.g., alcohol dependence), chronic liver disease (e.g., cirrhosis), hypertension, ischemic heart disease, hemorrhagic and ischemic
stroke, certain types of cancer, and several mental health conditions
including depression and anxiety.3, 7-10
The effect of alcohol on chronic diseases has been explored in previous research but has not been fully examined or appreciated in the
context of public health or clinical medicine.11 Furthermore, the patterns of excessive drinking and a range of chronic conditions that
can be caused or exacerbated by excessive drinking have not been
explored previously. Therefore, the objective of this study was to
explore the population-based patterns of excessive alcohol consumption and a variety of chronic diseases that can be either caused or
exacerbated by excessive drinking among Texas adults.
METHODS
Texas 2011 Behavioral Risk Factor Surveillance System (BRFSS)
survey data were analyzed for this study. The BRFSS is a randomdigit-dial telephone survey among non-institutionalized adults age
18 years and older. The BRFSS is administered in each state and
partially funded by the Centers for Disease Control and Prevention
and is the largest continuously conducted telephone survey in the
world. In 2011, the survey was administered through landline as well
as cell phones and used an improved weighting methodology resulting in more precise estimates. The sample size for the 2011 survey in
Texas included 14,973 respondents. Additional details about BRFSS
methods are available at http://www.cdc.gov/brfss/about/index.htm.
Three measures of excessive alcohol consumption were assessed in
this study, including binge drinking, heavy drinking, and usual consumption in excess of U.S. Dietary Guidelines limits.12 Binge drinking was defined as consuming >5 drinks for men or >4 drinks for
women on one or more “occasions” during the past 30 days. Heavy
drinking was defined as men having an average consumption of >2
drinks per day and women having an average consumption of >1
drink per day during the past 30 days. Consumption in excess of the
U.S. Dietary Guidelines limit was defined as usual average consumption of three or more drinks for men or two or more drinks for women
during drinking days during the past 30 days.
The chronic conditions assessed included obesity (body mass index
or BMI ≥30), diabetes, hypertension, cardiovascular disease, cancer,
current smoking, depression, and ≥ 5 mentally unhealthy days in the
past 30 days. All conditions, including height and weight used to
calculate BMI, were based on self-report. For diabetes, hypertension, cardiovascular disease, cancer, and depression, respondents
were told to report only if the conditions were diagnosed by a doctor.
Data were analyzed using SAS 9.2 and weighted to represent the
Texas general population on the basis of age, sex, race/ethnicity, region, telephone ownership, education level, marital status, and home
ownership to account for differences in the probability of selection
due to nonresponse and non-coverage.13
RESULTS
Table 1 shows the prevalence of excessive drinking (binge drinking,
heavy drinking, or drinking in excess of Dietary Guidelines limit)

TPHA Journal

Volume 66, Issue 1

Table 1. Prevalence of excessive alcohol consumption measures among Texas adults with chronic diseases that can be caused or exacerbated
by excessive alcohol consumption, BRFSS, 2011
Chronic Diseases

Any chronic condition
present (out of 8)
Obesity
Diabetes
Hypertension
Cardiovascular disease
(CVD)
Cancer
Depression
Current smoker
>5 Unhealthy mental days
Hypertension and/or CVD
and/or diabetes
Depression and/or 5 or
more mental unhealthy
days in a month
Cancer and/or current
smoking

Binge Drinking1
Prevalence (%)
(95% CI)
19.1
(17.5-20.7)
16.1
(14.0-18.3)
7.7
(5.3-10.2)
14.3
(12.2-16.3)
7.8
(5.1-10.6)
12.2
(5.8-18.6)
16.4
(13.1-19.8)
35.3
(31.6-39.1)
19.0
(16.4-21.7)

Usual Consumption
Exceeding U.S. Dietary
Guidelines limits2
Prevalence (%)
(95% CI)
25.8
(24.1-27.5)
22.6
(20.1-25.0)
12.7
(9.6-15.7)
19.7
(17.5-22.0)
16.0
(12.2-19.9)
17.1
(10.8-23.4)
23.8
(20.3-27.4)
43.2
(39.2-46.9)
26.0
(23.1-28.9)

Heavy Drinking3
Prevalence (%)
(95% CI)
7.7
(6.6-8.8)
5.1
(3.9-6.3)
3.9
(1.8-5.9)
6.0
(4.8-7.2)
6.1
(3.2-8.9)
7.7
(1.5-14.0)
9.0
(5.9-12.1)
15.5
(12.7-18.3)
6.8
(5.3-8.4)

Any one of three
excessive alcohol
consumption behaviors4
Prevalence (%)
(95% CI)
29.6
(27.8-31.3)
25.7
(23.1-28.3)
14.5
(11.3-17.8)
23.3
(20.9-25.6)
17.5
(13.5-21.5)
19.0
(12.7-25.3)
27.2
(23.6-30.9)
48.1
(44.3-51.9)
30.2
(27.1-33.3)

13.8
(11.9-15.6)
18.7
(16.2-21.3)

19.5
(17.4-21.5)
25.9
(23.3-28.6)

5.9
(4.8-7.1)
8.1
(6.1-10.2)

22.8
(20.6-24.9)
29.9
(27.1-32.7)

30.1
(26.7-33.4)

37.1
(33.7-40.4)

13.6
(11.0-16.3)

41.5
(38.2-44.8)

Number of Conditions (out
of 8)
No conditions

18.3
25.1
5.5
29.6
(16.0-20.6)
(22.6-27.6)
(4.2-6.8)
(27.0-32.2)
1-2 conditions
20.7
27.8
8.2
31.8
(18.7-22.6)
(25.7-29.9)
(6.8-9.5)
(29.6-33.9)
3+ conditions
15.0
20.4
6.3
23.7
(12.4-17.5)
(17.7-23.2)
(4.6-8.1)
(20.9-26.6)
1
Binge Drinking was defined as >1 occasions of consuming >5 drinks for men or >4 drinks for women during the past 30 days.
2
U.S. Dietary Guidelines Limit for Alcohol is that if consumed, it should be up to one drink per day for women and two drinks per day for
men on the days the respondent drank within past 30 days.
3
Heavy Drinking was defined as an average of >2 drinks per day for men or >1 drink per day for women during the past 30 days.
4
Any one of three excessive alcohol consumption patterns (binge drinking, drinking in excess to U.S. dietary guideline or heavy drinking).
BRFSS = Behavioral Risk Factor Surveillance System

among individuals with chronic conditions in which alcohol can play
a causal or contributory role in disease progression. Among Texas
adults with the chronic diseases assessed, 29.6% reported excessive
drinking. (See also Figure 1.) By condition, the three patterns of
excessive drinking tended to be correlated with one another (i.e., a
relatively high prevalence of one alcohol consumption measure was
generally associated with a high prevalence of other measures). The
prevalence of binge drinking was highest among current smokers
(35.3%) and lowest among adults with diabetes (7.7%). Drinking in
excess of the Dietary Guidelines was highest among current smokers
and lowest among adults with diabetes. More than one in four adults
with one or two chronic conditions drank alcohol in excess of the
Dietary Guidelines. Current smokers also had the highest prevalence
for heavy drinking.
In an analysis restricted to Texas adults who consumed alcohol in
past 30 days and who had any of the chronic conditions, the prevalence of any pattern of excessive alcohol consumption was 56.3%.
Among drinkers, almost three in four current smokers (74.9%) and
more than one in two adults with five or more mentally unhealthy
days (60.3%) reported excessive drinking (data not shown).
Among Texas adults with chronic conditions but restricted to those
who had a routine checkup within two years, results were generally
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similar to those for the general population (data not shown). The
prevalence of any excessive drinking was 27.4% for those with a
recent checkup vs. 29.6% for the general population. The prevalence
of binge drinking (16.5% vs.19.1%), drinking in excess of Dietary
Guidelines limits (23.9% vs. 25.8%), and heavy drinking (6.9% vs.
7.7%) were also similar. By condition, the prevalence of any excessive drinking among those with a recent checkup was 22.7% for
those with hypertension, 13.3% for those with diabetes, 25.9% for
those with depression, and 47.0% among smokers. Among adults
with chronic diseases and a recent medical checkup, males had a
higher prevalence of excessive drinking than females for all conditions except for cancer (Figure 2).
We further assessed the prevalence of excessive drinking among
those with chronic diseases by demographic and social characteristics (Table 2). Subpopulations who tended to have a higher prevalence of excessive drinking included males, those aged 18-44 years,
unmarried persons, employed persons, those with at least some college education, and those with annual household income $50,000 or
more. Males had a higher prevalence of excessive drinking for all individual conditions except cancer. By age, 18-44 year-old adults were
more likely to drink excessively compared with other age groups for
all diseases. Unmarried adults were more likely to drink excessively
compared with married adults, and employed adults had almost twice
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Figure 1.

TX BRFSS – Texas Behavioral Risk Factor Surveillance System

Figure 2.

TX BRFSS – Texas Behavioral Risk Factor Surveillance System

CVD – Cardiovascular Disease

the prevalence of excessive drinking than unemployed adults. Adults
with some college or more education with chronic conditions had
higher prevalence of excessive drinking than adults who had high
school education. Finally, adults with chronic conditions who had
$50,000 or more annual household income had a higher prevalence
of excessive drinking than adults with incomes of less than $50,000
per year.
We also assessed the prevalence of chronic conditions among those
who drank excessively (Table 3). Among Texas adults who reported
any of the three excessive drinking measures, 69.4% reported having
one or more chronic diseases (see also Figure 1).
DISCUSSION
Excessive drinking can cause or exacerbate a variety of important
chronic medical conditions.3, 7-10 We performed the first-ever population-based assessment of excessive alcohol consumption among
Texas adults with alcohol-associated chronic medical conditions.
Overall, we found a robust intersection of chronic diseases and excessive drinking, such that approximately 30% of those with one or
more chronic conditions drink excessively, and 70% of those who
drink excessively have one or more chronic conditions. The prevalence of excessive drinking was particularly high among adults with
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hypertension, depression, and who were current smokers.
To our knowledge, this study was unique in assessing the overlap between a range of chronic conditions and several patterns of excessive
alcohol consumption. A study of drinking patterns among Medicare
beneficiaries with chronic diseases by Ryan et al found that almost
one-third of Medicare beneficiaries with chronic diseases consume
alcohol.14 Furthermore, the prevalence of “at-risk” drinking (defined
as more than seven drinks per week or more than three drinks on any
single day) was 6.5% among those with hypertension, which was
similar to our study (9.5%).6,14 Even though the study by Ryan et
al was among adults with one or more chronic conditions, it was
restricted to Medicare beneficiaries and used National Institute on
Alcohol Abuse and Alcoholism’s (NIAAA) definition of excessive
drinking.14
Excessive alcohol drinking is an important cross-cutting risk factor
for many chronic diseases, and excessive drinking is largely preventable through policy interventions.15 However, the prevention of excessive drinking through the implementation and promulgation of
effective, population-based, environmental strategies has not been a
focus of state and federal health agencies. Public health professionals
should continue surveillance and active dissemination of data on the
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Table 2. Prevalence of excessive drinking1 among Texas adults with selected chronic diseases, by socio-demographic characteristics, BRFSS, 2011
Characteristic

Any chronic
condition
present
Prevalence
(%)
(95% CI)

Sex
Male
Female

Age Groups (years)
18 to 44
45 to 64
65+

Race/Ethnicity
White
Black
Hispanic
Other

Marital Status
Married
Not married

Employment Status
Employed
Not employed

Education Status
+LJKVFKRRO
graduate
Some college or
more
Annual Household
Income
<$50,000
$50,000 or more
1

Obesity

Diabetes

Hypertension

Cardiovasc
ular disease

Cancer

Depression

Smoker

>5

Prevalence
(%)
(95% CI)

Prevalence
(%)
(95% CI)

Prevalence
(%)
(95% CI)

Prevalence
(%)
(95% CI)

Prevalence
(%)
(95% CI)

Prevalence
(%)
(95% CI)

Prevalence
(%)
(95% CI)

Unhealthy
mental days
Prevalence
(%)
(95% CI)

35.0
(32.3-37.7)
24.2
(21.9-26.5)

29.9
(26.0-33.9)
21.1
(18.0-24.2)

18.2
(13.0-23.3)
10.6
(7.1-14.0)

29.5
(25.8-33.2)
17.2
(14.4-20.0)

23.2
(16.9-29.4)
10.7
(6.5-14.8)

13.6
(8.3-18.8)
21.9
(13.0-30.9)

29.4
(22.9-35.8)
26.1
(21.7-30.5)

52.8
(47.7-58.0)
40.9
(35.3-46.5)

36.0
(30.4-41.5)
26.2
(22.8-29.7)

43.2
(40.0-46.4)
22.5
(20.2-24.7)
10.3
(8.8-11.8)

36.9
(32.3-41.6)
18.8
(15.4-22.1)
8.4
(5.8-10.9)

26.8
(15.6-37.9)
14.7
(10.0-19.3)
8.3
(5.2-11.4)

45.0
(38.5-51.6)
21.1
(18.2-24.0)
9.5
(7.8-11.1)

45.2
(28.6-61.8)
20.8
(13.9-27.6)
7.7
(5.2-10.1)

38.4
(17.4-59.4)
16.5
(10.6-22.3)
11.1
(7.4-14.8)

41.4
(34.8-48.0)
18.8
(14.8-22.9)
8.9
(5.6-12.2)

57.5
(52.0-62.9)
37.2
(31.8-42.7)
23.5
(16.2-30.7)

38.7
(34.0-43.4)
22.3
(18.3-26.4)
7.5
(4.2-10.9)

29.5
(27.2-31.7)
23.8
(18.3-29.3)
32.6
(29.2-36.0)
24.0
(14.5-33.4)

24.7
(21.4-28.0)
23.3
(16.0-30.6)
28.4
(23.5-33.2)
25.8
(6.1-45.5)

12.7
(8.8-16.5)
26.3
(12.8-39.8)
14.3
(9.2-19.4)
-

22.2
(19.4-24.9)
20.1
(13.1-27.1)
27.7
(22.2-33.2)
17.7
(5.9-29.5)

15.7
(11.7-19.7)
17.1
(1.0-33.2)
25.2
(15.0-35.3)
-

19.8
(11.7-27.9)
29.4
(12.2-46.7)
12.5
(5.1-19.8)
-

28.5
(23.8-33.3)
25.0
(13.3-36.6)
25.4
(18.5-32.2)
26.3
(6.1-46.5)

45.9
(41.1-50.7)
36.1
(24.1-48.1)
59.8
(52.4-67.2)
35.9
(18.0-53.7)

33.8
(29.5-38.0)
22.3
(13.9-30.7)
27.8
(22.4-33.2)
28.4
(11.9-45.0)

24.9
(22.9-26.9)
34.4
(31.6-37.3)

22.8
(19.6-26.0)
29.1
(25.0-33.3)

12.8
(9.1-16.4)
16.7
(11.2-22.3)

20.6
(17.9-23.3)
26.6
(22.6-30.6)

14.4
(10.3-18.4)
21.0
(14.1-28.0)

14.9
(10.7-19.1)
24.7
(11.8-37.6)

23.0
(18.8-27.2)
30.0
(24.8-35.3)

42.8
(37.4-48.1)
52.0
(46.8-57.2)

28.0
(23.7-32.2)
31.9
(27.5-36.2)

37.6
(35.0-40.2)
20.3
(18.0-22.5)

32.2
(28.5-35.9)
17.3
(13.9-20.7)

18.3
(12.5-24.0)
12.3
(8.4-16.1)

32.6
(28.7-36.4)
15.4
(12.7-18.1)

27.2
(18.3-36.1)
14.6
(10.2-19.0)

29.9
(14.6-45.1)
13.2
(9.4-17.0)

38.3
(31.8-44.9)
19.9
(16.1-23.6)

57.5
(52.6-62.5)
34.6
(28.7-40.5)

40.5
(35.6-45.3)
20.7
(17.0-24.3)

26.8
(24.3-29.3)
32.3
(29.8-34.7)

20.7
(17.0-24.3)
30.6
(27.0-34.2)

13.9
(8.9-18.8)
15.1
(11.1-19.1)

20.1
(16.8-23.5)
26.0
(22.7-29.3)

15.5
(9.4-21.6)
19.6
(14.5-24.7)

10.6
(5.7-15.5)
24.8
(15.4-34.3)

23.8
(18.6-28.9)
30.3
(25.3-35.4)

44.7
(39.7-49.8)
52.8
(47.1-58.5)

25.1
(20.8-29.4)
35.7
(31.5-40.0)

28.8
(26.5-31.2)
33.5
(30.4-36.5)

23.8
(20.4-27.3)
32.0
(27.5-36.5)

14.4
(9.9-18.8)
18.3
(12.5-24.1)

22.0
(18.8-25.2)
27.2
(23.4-31.0)

17.6
(12.2-23.0)
23.2
(15.9-30.5)

15.4
(10.5-20.3)
29.5
(13.5-45.4)

25.6
(21.4-29.7)
33.7
(25.4-42.0)

46.1
(41.3-50.8)
57.0
(50.0-64.0)

27.9
(24.1-31.6)
40.6
(34.0-47.2)

At least one of three excessive alcohol consumption (binge drinking, drinking in excess to U.S. dietary guidelines limit or heavy drinking)
behavior present. Binge Drinking was defined as >1 occasions of consuming >5 drinks for men or >4 drinks for women during the past 30 days.
U.S. Dietary Guidelines Limit for Alcohol is that if consumed, it should be up to one drink per day for women and two drinks per day for men
on the days the respondent drank within past 30 days. Heavy Drinking was defined as an average of >2 drinks per day for men or >1 drink per
day for women during the past 30 days.
BRFSS = Behavioral Risk Factor Surveillance System
Table 3. Prevalence of selected chronic diseases among Texas adult excessive drinkers, by alcohol consumption measure1, BRFSS 2011
Excessive
drinking
pattern

Binge drinking
Drinking more
than dietary
guideline limit
Heavy drinking
Any one of
three excessive
alcohol
consumption
behavior

Any chronic
condition
present (out
of 8)

Obesity

Diabetes

Hypertension

Cardiovasc
ular disease

Cancer

Depression

Current
Smoker

>5

Unhealthy
mental days

Prevalence
(%)
(95% CI)
70.4
(66.8-73.9)
70.1
(67.1-73.0)

Prevalence
(%)
(95% CI)
25.6
(22.3-29.0)
26.2
(23.3-29.1)

Prevalence
(%)
(95% CI)
4.2
(2.8-5.5)
5.1
(3.8-6.4)

Prevalence
(%)
(95% CI)
23.7
(20.4-27.1)
24.5
(21.7-27.3)

Prevalence
(%)
(95% CI)
3.1
(2.0-4.3)
4.7
(3.4-6.0)

Prevalence
(%)
(95% CI)
4.1
(1.8-6.4)
4.3
(2.5-6.1)

Prevalence
(%)
(95% CI)
14.8
(11.6-17.9)
15.6
(13.1-18.2)

Prevalence
(%)
(95% CI)
35.3
(31.5-39.2)
31.8
(28.6-34.9)

Prevalence
(%)
(95% CI)
20.6
(17.6-23.5)
20.7
(18.2-23.1)

76.1
(70.8-81.3)
69.4
(66.6-72.1)

21.7
(16.9-26.5)
25.9
(23.2-28.6)

5.7
(2.7-8.7)
5.0
(3.8-6.2)

27.1
(21.9-32.3)
24.7
(22.1-27.3)

6.5
(3.4-9.6)
4.4
(3.3-5.5)

7.1
(1.3-12.8)
4.1
(2.5-5.6)

21.5
(14.9-28.1)
15.5
(13.2-17.8)

41.5
(35.1-47.8)
31.0
(28.1-33.9)

19.8
(15.4-24.2)
20.7
(18.4-23.0)

1

At least one of three excessive alcohol consumption (binge drinking, drinking in excess to U.S. dietary guidelines limit or heavy drinking)
behavior present. Binge Drinking was defined as >1 occasions of consuming >5 drinks for men or >4 drinks for women during the past 30 days.
U.S. Dietary Guidelines Limit for Alcohol is that if consumed, it should be up to one drink per day for women and two drinks per day for men
on the days the respondent drank within past 30 days. Heavy Drinking was defined as an average of >2 drinks per day for men or >1 drink per day
for women during the past 30 days.
BRFSS = Behavioral Risk Factor Surveillance System
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burden of excessive drinking and chronic conditions and promote effective policy interventions to reduce excessive drinking.16 Examples
of effective environmental policy interventions to reduce excessive
drinking and related harms include raising alcohol taxes, reducing
alcohol outlet density, restricting days and hours of sale, implementing “dram shop” laws, and enforcing minimum legal drinking age
laws.17-19
Contrary to popular belief, our results are consistent with those from
other studies that find that excessive drinking is not particularly
concentrated among racial minorities or those with low educational
or income levels. For example, a study by the Centers for Disease
Control and Prevention showed that annual household income was
positively correlated with binge drinking prevalence.20 Midanik et
al in their study reported that any alcohol consumption in past year
was higher among respondents with college or higher education.21
Fone et al found that respondents who never worked or were longterm unemployed and respondents with no educational qualifications
showed substantially lower levels of both excessive alcohol consumption, including binge drinking, compared with respondents who
were employed or who had higher educational attainment.22
In the U.S., studies demonstrate that few patients are routinely
screened about their alcohol consumption in accordance with national guidelines.23 Although it might be assumed that those who drink
excessively would be unlikely to come for routine preventive care
(i.e., a checkup), we found that the prevalence of excessive drinking among those with a recent checkup was similar to that for the
population as a whole. This is consistent with findings from a study
by Town et al and supports other research demonstrating that low
alcohol screening rates in the general population are primarily attributable to missed opportunities, rather than a lack of screening
opportunities.24
This study is subject to caveats and limitations. Although the Texas
BRFSS survey is weighted to be representative of the general Texas
population, BRFSS is subject to non-coverage and non-response
biases. Furthermore, self-reported data on alcohol use is under-reported to some extent and also subject to recall bias.25, 26 Taken together, these factors suggest that our estimates of the prevalence of
excessive consumption among those with chronic diseases are likely
conservative. Furthermore, some respondents may have chronic conditions such as diabetes and hypertension that were not diagnosed by
a doctor, resulting in underestimation of their prevalence based on
the BRFSS questions.
In summary, Texas adults with chronic diseases that can be caused or
exacerbated by alcohol have a high prevalence of excessive drinking.
This could be addressed by improved clinical and public health interventions to detect and prevent this important risk factor for medical
morbidity and mortality, social problems, and economic costs.4
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ABSTRACT
Background: There is a strong and well-established link between
fine particulate matter air pollution (PM2.5) exposure and cardiovascular disease (CVD) mortality, yet no studies have looked at the
association of these in major metropolitan areas in Texas, such as
Harris County. Harris County has the dubious distinction of having
some of the worst air quality in the United States (US). With this in
mind, we explored the spatial association between PM2.5 and CVD
in Harris County, Texas, at the Census tract level. The objective was
to assess how increased ambient PM2.5 exposure related to CVD
mortality rates in the study area, while controlling for race, income,
education, and age.
Methods: An estimated exposure raster was created for Harris
County for two seasonal periods (February and September 2002),
representing the minimum and maximum exposure levels for PM2.5,
respectively. Exposure was estimated using a Kriging model at the
Census tract level. PM2.5 exposure and CVD mortality rates were
analyzed using an Ordinary Least Squares (OLS) regression model.
Results: Controlling for race, income, and age, each 1 μg/m3 increase in PM2.5 exposure was associated with an increase in CVD
mortality of 16.57 deaths per 100,000 for February 2002 and 14.47
deaths per 100,000 for September 2002.
Conclusion: These findings support previously published studies associating PM2.5 exposure with CVD mortality rates. This study further identified the areas of greatest PM2.5 exposure in Harris County
as being the geographical locations of populations with the highest
risk of CVD (i.e., predominantly older, low-income populations with
a predominance of African Americans). The magnitude of the effect
of PM2.5 exposure on CVD mortality rates in the study region indicates a need for further community-level studies in Harris County to
address disproportionate exposure in vulnerable populations.

are most commonly found in urban areas, placing a larger population at risk of exposure. In 2006, the National Ambient Air Quality
Standards (NAAQS) guidelines, required by the Clean Air Act of
1990, set maximum recommended annual exposure levels to PM2.5
at 15 μg/m3.

BACKGROUND
It is estimated that in 2010 (the most recent data available) over 27
million Americans had some form of cardiovascular disease (CVD).1
The Centers for Disease Control and Prevention (CDC) listed heart
attack as the leading cause of death in the US and stroke as the third
leading cause of death in 2010.2 Death from CVD accounted for
30.1% of all deaths in the US in 2010.2

The Texas Commission on Environmental Quality (TCEQ) monitors
particulate matter in Harris County and other metropolitan areas in
Texas, but little is known about the association between air pollution and cardiovascular disease mortality in major Texas cities. The
major industries in and around Harris County are the oil and other
petrochemical industries, making the analysis of PM2.5 exposure in
the area a prime topic for research. Annual average Harris County
PM2.5 exposures often exceed the NAAQS standards.17 Previous research estimating PM2.5 trends in Southeast Texas, including Harris
and surrounding counties, concluded that sulfate ions (32%), organic
carbon (30%), and ammonium ions (9%) are the largest components
of the region’s PM2.5, by mass.17 Diurnal patterns in the region
show a consistent morning peak and a slightly less consistent peak
in the late afternoon or early evening. High hourly average PM2.5
mass concentrations (over 40 μg/m3) tended to be associated with
daily averages above the 2012 NAAQS annual standard of 12 μg/
m3. Moreover, in Southeast Texas the mass concentrations and particle size distributions of particulate matter were not spatially homogenous.16 The placement of industrial sites and the concentrations
of vehicular traffic vary across the region, affecting the distribution
of pollutants in the atmosphere.

While genetic factors and lifestyle choices involving diet and exercise affect CVD risk, there is increasing scientific evidence for the
role of environmental pollution in CVD mortality. Epidemiological studies have explored the association between particulate matter
and CVD mortality and found a strong association between ambient
air pollution and CVD mortality.3-5 Some studies indicate a relationship so strong as to suggest causality.6,7 While multiple air pollutants
may influence CVD mortality, toxicological and epidemiological
evidence strongly implicate fine particulate matter with an average
aerodynamic diameter of less than 2.5 μm (PM2.5) as increasing
CVD mortality risk.
Industrial combustion and vehicle exhaust are two primary sources
of particulate matter.8 PM2.5 can form in the atmosphere with gases
including sulfur dioxide, nitrogen oxide, and other volatile organic
compounds. Most monitoring systems in the US focus on particulate
matter with an aerodynamic diameter of less than 2.5 μm (PM2.5)
or less than 10 μm (PM10). Hazardous levels of particulate matter
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Spatial and temporal models have made it possible to estimate variability in exposure to particulate matter across metropolitan areas
more accurately and to link more precisely the level of exposures to
health effects; 9,10 both of these studies revealed higher rates of CVD
mortality in areas of Los Angeles with higher PM2.5 concentrations.
More recently research suggests an increased risk of mortality even
at concentrations below the 2006 NAAQS recommended maximum.
Analysis of American Cancer Society data using a flexible regression spline model indicated that most of the increase in mortality
risk from PM2.5 occurs at exposure levels between 9.5 and 16 μg/
m3.11 An extension of the Harvard Six Cities study revealed that
while long-term average concentrations did not exceed 13.4μg/m3, a
linear dose-response association between total mortality and PM2.5
concentrations still persisted.12 The California Air Resources Board
(CARB) has suggested that estimates for a threshold should be based
on a range of 2.5 to 7 μg/m3.13
Studies to date on mortality risks from particulate matter exposure
have led the Environmental Protection Agency (EPA) to lower the
24-hour standard for fine particulate concentrations in communities.14 In 2008, an expert panel convened by the EPA agreed that
chronic exposure to PM2.5 increased cardiovascular disease mortality and suggested that the risk may be greater than previous analyses
had indicated.15 In December of 2012, the EPA responded by lowering the annual standard for PM2.5 exposure to 12 μg/m3 while
maintaining the 24-hour standard at 35 μg/m3.16

Despite the high concentrations of airborne PM2.5 in Southeast Texas, little research has been done to spatially assess the potential association between CVD mortality and PM2.5 exposure in this region.
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With this in mind, the objective of this study was to spatially model
PM2.5 exposure and associated cardiovascular disease mortality in
Harris County, Texas, from 2002–2008 using an OLS regression
model in this previously unexplored area. To the authors’ knowledge
this is the first study to address the associations between CVD mortality and PM2.5 air pollution in Harris County, Texas, at the census
tract level.

minimum used and was therefore adopted for this study based on
these previous studies and the availability of sufficient monitoring
data in the study area.20 Hourly values were collected by both organizations and are available as raw data on the two websites via TCEQ’s
Texas Air Monitoring Information System (TAMIS) database and the
EPA’s AQS Data Mart. Monitor locations were downloaded from the
TCEQ and EPA websites and imported into ArcGIS.

METHODS
Study Site
The study site was Harris County, Texas (Figure 1). Harris County is
located in Southeast Texas near the Gulf of Mexico; the city of Houston is located within Harris County. Houston is the fourth largest
city in the US and continues to experience rapid population growth
and shifting demographics.18 This study was conducted using data on
PM2.5 exposure and CVD mortality for Harris County from 2002
through 2008. In 2002, the population of Harris County was approximately 3.65 million people, which increased to approximately 3.98
million in 2008.17 Data for Harris County for the years 2002-2008,
included data on population counts, proportions by race/ethnicity,
and other socio-demographic variables for each census tract, were
purchased from GeoLytics, Inc. (East Brunswick, NJ, USA). Geolytics creates annual estimate data based on the decennial US Census
data. This study received institutional review board (IRB) approval
through University of Texas School of Public Health.

Monthly average PM2.5 exposure values collected at each monitoring site (n=15) were used to create a surface interpolation of PM2.5
exposure for seasonal highs and lows representing the months
of September and February 2002 (peak and lowest exposure time
points, respectively), to contrast the summer and winter effect on
exposure. The use of summer and winter effect of PM2.5 exposure is
consistent with the seasonal variability used in many studies.22,23 Due
to the small number of PM2.5 monitors across Harris County (n=12),
only a portion of Harris County (approximately 2/3 of the county)
was considered eligible for surface interpolation (Figure 1). To mitigate the potential for edge effects, interpolation was done outside the
boundary identified in Figure 1. The surface interpolation was subsequently overlaid with and cropped to the selected Harris County
census tracts, using a centroid point to assign a value to each tract.

Data Collection
CVD mortality data for this study were obtained from the Texas Department of State Health Services (DSHS) Bureau of Vital Statistics
for the State of Texas. The DSHS collects vital statistics from hospitals and medical offices, inclusive of national to census tract level
data. As opposed to census information, vital statistics records are
limited to medical conditions such as births, deaths, and accidents.
The raw death data were obtained for census tracts within Harris
County, Texas. We used the CDC definitions of CVD (International
Classification of Diseases, Tenth Revision or ICD-10);19 ICD-10
codes between 1 and 78 were used to identify CVD deaths in Harris
County for analysis. Due to the small number of deaths in any given
census tract over the period of the study, it was necessary to create
an aggregate mortality count (Figure 2 – categorized as quantiles).
The crude six-year average rates for CVD mortality between 2002
and 2008 were used based on previous studies that have considered
chronic exposure to PM2.5 and CVD mortality outcomes.20,21 The
crude six-year average rates for CVD mortality were used with covariates added to the model during the statistical analysis to control
for factors such as age, ethnicity, and income.
Data on fine particulate matter exposure levels were taken from
both the TCEQ and EPA websites (www.tceq.state.tx.us and www.
epa.gov, respectively). TCEQ is the State of Texas’ environmental
regulatory body and is monitored by the EPA. EPA maintains its
own air quality (AQ) monitoring systems in addition to TCEQ’s
throughout Texas. Despite the presence of dozens of AQ monitors
in the Harris County area, the two organizations together had only
15 sites with continuous PM2.5 monitoring stations, and only 12 of
these were within Harris County. The exposure data was vastly inconsistent across years, as well as the monitor sites, thus 2002 was
chosen due to the greatest availability of monitoring sites and data
on PM2.5 exposure during that year. Additionally, the use of 2002
as the exposure time period allowed for a six year total lag between
the measured exposure and outcome (CVD mortality rate), which
was intended to capture the potential effects of chronic exposure to
PM2.5 in the study area. While PM2.5 has been linked to both short
and long-term CVD mortality, fewer studies have considered chronic
exposure and its relationship to CVD mortality.22,23 In the few studies that have considered more chronic exposure, six years was the

26

Kriging Method
The maximum and minimum exposure measurements for each season
were fitted to two separate spherical models in Variowin, capturing
the range, nugget, and sill values before being imported into ArcGIS.
The exposure pattern (affected by wind direction and the location
of the major PM2.5 polluters, such as the Houston Ship Channel) in
Harris County resulted in a 112-degree angle on the variogram, based
on a visual assessment of the direction of PM2.5 exposure. The variogram cloud and omni-directional variogram were evaluated.
The shapefiles containing the exposure values were imported into
ArcGIS to complete the Kriging model. Within ArcGIS, the Variowin values of the range, nugget, and sill were entered into the Spatial Analyst Kriging tool, along with the directional angle. Seven
spatial lags, the minimum number allowable in ArcGIS, were used.
This produced a predicted raster of PM2.5 exposure in Harris County
which was categorized into quantiles for mapping (Figure 3 and Figure 4).
Covariate Selection
A literature review of common demographic associations with CVD
mortality resulted in selection of four covariates that could serve as
potential confounders or mediators of PM2.5 exposure in the analysis model. Selection of covariates for inclusion in the model was
based on both the literature review and data available in the Geolytics dataset to model confounders and mediators.24,25 Data in the
Geolytics dataset was aggregate in nature (e.g., at a Census Tract
level) and therefore did not include any data on individual level confounders such as smoking status, diabetes, or physical activity. Based
on the literature review and data availability, covariates evaluated
for inclusion in the model included age, race, education level, and
median household income at the Census tract level for 2002 to 2008
(Table 1). Because the majority of CVD mortality cases occur in the
population 55 years of age and older, quartiles of the proportions of
residents age of 55 years and over in each census tract were used as
the measure indicating age; the first quartile was used as the reference category. Based on discussion in the literature, the proportion
of Hispanics, Whites, and African Americans within each census
tract was scaled as a continuous variable and evaluated for inclusion
in the final model as described in the model building process below.24 Education level was a categorical variable including less than
a high school education, high school graduate, some college, college
graduate and beyond (e.g., graduate school). Within each category,
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Figure 1: Texas Commission on Environmental Quality and Environmental Protection Agency air quality monitoring sites in and surrounding Harris County,
Texas, 2002.

Figure 2: Crude cardiovascular disease mortality rates in Harris County,
Texas, 2002–2008.
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education level was treated as a proportion of the residents attaining
that education level in each Census tract. Median household income
within each census tract was also treated as a continuous variable
after evaluation for linearity using the ladder command in Stata 11.
The median household income was centered by subtracting the lowest median household income value among the included census tracts
from the median household income value for each census tract. This
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value was then divided by 1,000, so that a unit increase in income
denoted an increase of $1,000 in median household income.
Proportions for each covariate (age, race and household income)
were calculated in Stata 11, based on the annual population per census tract (Table 1).
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Table 1. Summary Table for Covariate Selection.
Min
$6,793.86

Max
$175,283.60

Mean
$43,725.32

Std. Dev
$23,928.22

Proportion of
AfricanAmerican

.0003

.9848

.2305

.2846

Proportion of
Age 55 and
Over

.0457

.4866

.1934

.0678

PM2.5 High

12.72

16.87

15.40

.8882

PM2.5 Low

8.01

11.29

9.912

.5974

Median
Household
Income

*Observations: 478

Statistical Modeling
CVD mortality rate was treated as a continuous variable for statistical modeling. Prior to analysis, it was evaluated for linearity both
statistically and graphically using the ladder and gladder commands
in Stata 11. An Ordinary Least Squares (OLS) Model was used to
test the association between CVD mortality and exposure to the seasonal highs and seasonal lows of fine particulate matter. A separate
model, including the covariates of age, race, education, and median
household income, was built for each season to test for a difference
in the association between PM2.5 exposure levels and CVD mortality rates. Models were built for each season independently using
forward selection, starting with a bivariate model which included
only CVD mortality and PM2.5 exposure and adding additional covariates (e.g., age, race, education, and income) sequentially. After
each model, the -2 log likelihood value was calculated to evaluate
goodness of fit. The model with the lowest -2 log likelihood value
was selected as the best fitting model for each season. In addition,
multicollinearity was considered in each model via the assessment of
a variation inflation factor (VIF) test. Ability of the models to explain
the variation in CVD mortality in each season was evaluated using
the adjusted r-squared value.
RESULTS
Seasonal Highs
Four variables were included in the final model: PM2.5 exposure,
race (African American only), median household income, and age
(p<0.05) (Table 2). The PM2.5 exposure coefficient indicated that an
increase of one μg/m3 in PM2.5 exposure was associated with an increase of 14.47 CVD deaths per 100,000, adjusting for race, median
household income, and age. The race coefficient predicted a one-unit
increase in the proportion of African Americans per census tract resulted in an increase of 117.85 per 100,000 CVD mortality rate. The
median household income coefficient predicted a decrease in CVD
mortality of 1.5 deaths per 100,000 per census tract for every $1,000
increase in income. The age coefficient indicated that there was an
increase of 81.82 CVD deaths per 100,000 per census tract for each
change in quartile of the proportion of those aged 55 years and over.
Cumulatively, an increase of 245.46 CVD deaths per 100,000 were
predicted between the lowest and highest quartiles of the proportion
of residents aged 55 years and over. The predicted CVD mortality
when all of the centered covariates were equal to zero was 99.86
deaths per 100,000. The adjusted R-Squared for the resulting model
was 0.5997.
Seasonal Lows
Four variables were included in the final model: PM2.5 exposure,
race, median household income, and age (p<0.05) (Table 2). The
PM2.5 beta coefficient indicated that an increase of one μg/m3 in
seasonal PM2.5 exposure was associated with an increase of 16.57
per 100,000 in CVD mortality, adjusting for race and age. The race
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coefficient indicated that a one-unit increase in the proportion of African Americans per census tract was associated with an increase of
114.57 CVD deaths per 100,000. The coefficient for median household income predicted a decrease in CVD mortality of 1.57 deaths
per 100,000 per census tract for every $1,000 increase in income.
The age coefficient predicted an increase of 82.78 CVD deaths per
100,000 per census tract for each increase in the quartile of residents aged 55 years and over, with an increase of 248.32 deaths per
100,000 between the lowest and highest quartiles. The predicted
value of CVD mortality when all of the centered covariates were
equal to 0 was 109.52 deaths per 100,000. The adjusted R-Squared
for the model was 0.5997.
Spatial pattern of exposure
The spatial patterns of PM2.5 exposure in the Harris County study
site indicated geographic proximity to the most at-risk populations
for CVD mortality for both the seasonal highs and lows. Areas with
the highest proportions of residents aged 55 years and older and
those with the highest PM2.5 exposure tended to be co-located in the
central portion of Harris County. Figures 5-8 show the distribution
of modeled covariates in the study area, with the maps categorized
into quartiles.
DISCUSSION
The present study found a significant association (p<0.05) between
fine particulate matter exposure and CVD mortality. The results indicated that for every one unit increase in PM2.5 μg/m3, holding
race, income, and age variables constant, there was a predicted increase of 14.5 deaths per 100,000 in the CVD mortality rate for the
PM2.5 maximum exposure values and a predicted increase of 16.6
deaths per 100,000 for the PM2.5 minimum exposure values. This is
a significant finding, with PM2.5 having an impact on CVD mortality rates in the study area. This finding is consistent with previous
spatial analyses of PM exposure and CVD rates.11,24 These studies
found a similar increase in CVD-related deaths associated with each
unit increase in PM2.5. In these studies, CVD-related deaths were
confounded by individual level factors such as smoking, which were
not assessed in this community-level study.
The majority of the interpolated values in this study were above the
EPA guidelines of allowable PM2.5 exposure levels, 15 μg/m3 annual ambient exposure in 2011, and the 2012 revised standard of 12
μg/m3 (Figures 3 and 4). Using the average monthly values from
September 2002, in the case of the maximum exposure, did reduce
some of the variability in PM2.5 exposure occurring daily during the
month. Many days showed maximum exposure readings of two or
three times the annual exposure limit.
The measured exposure values in February and September had a very
similar effect on CVD mortality, suggesting that the current EPA standard does not truly set a threshold for the impact of exposure. This
Table 2. Seasonal High and Low Effect of Fine Particulate Matter (PM2.5) on
Cardiovascular Disease Mortality.
Seasonal High
Effect

PM2.5
Proportion
African
American
Median
Household
Income
Proportion
55 and
Over
Intercept

Parameter Estimate
ȕ-coefficient
14.47

95%
Confidence
Interval
(5.1-23.9)

Seasonal
Low Effect
Parameter
Estimate ȕcoefficient
16.58

117.85

(85.1-150.6)

114.57

(81.8-147.3)

-1.5

(-1.9--1.06)

-1.57

(-2--1.1)

81.82
99.86

(73.8-89.9)
(63.9-135.8)

82.78
109.52

(74.7-90.8)
(-72.2-146,8)

95%
Confidence
Interval
(2.3-30.9)
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finding is supported by the most recent research from the American
Heart Association and associated research on fine particulate matter,
stating that there may be “no safe level” of PM2.5 exposure.26 Even
at lower levels, the continuous and year-long effect of PM2.5 exposure may have a significant impact on increasing CVD mortality.
The slightly higher effect of the seasonal low model was not expected and may have been observed for a number of reasons. First,
studies have shown that the exposure response relationship between
PM2.5 and CVD mortality occurs at very low levels (between 9.5
and 16 μg/m3), so while ambient PM2.5 concentrations were higher
in the September 2002 time period in this study, the concentrations
observed in February 2002 were still more than sufficient to lead
to increased CVD mortality and could have resulted in the higher
mortality rates as observed in our data.20 Table 1 and Figures 3 and
4 show the seasonal variability of PM2.5 exposure across the census
tracts, which, on the average, are similar, both in spatial patterning as
well as in exposure level by tract. This suggests that, considering the
lack of a threshold effect, chronic exposure to fine particulate matter
may be more important than short-term variability. Second, while
the overall ambient concentration level was lower in September than
February, it is possible that more people were engaged in outdoor
activities in February due to the cooler weather and therefore may
have received higher ambient exposures than in September when the
weather in Houston is notoriously hot. Third, studies have shown
that PM2.5 toxicity is related to its component species (for example,
nickel) and that these components and their concentrations vary over
time and are not spatially homogenous.17,18,27-28 It is possible that
the component species of PM2.5 in the Houston area vary seasonally and this may have influenced the observed CVD mortality rates
in our study leading to the higher mortality rates in February even
though the overall ambient PM2.5 concentration was lower. Future
studies that consider the specific component species of PM2.5 in the
study area would be required to evaluate this possibility. Finally, it
is possible that individual level factors that were not accounted for
in this ecological study (e.g., smoking status, diabetes) could have
contributed to the higher mortality rate observed in the low PM2.5
exposure season. This is a limitation of our study design and an area
for future research. The spatial pattern of PM2.5 exposure in the
Harris County study site indicated geographic proximity to the most
at-risk populations for CVD mortality. Both the areas with the highest proportions of residents aged 55 years and older and those with
the highest PM2.5 exposure tended to be co-located in the central
portion of Harris County, meaning that this population was receiving
a disproportionate amount of exposure. The geographic areas with
the lowest median household income were also located in this “hot
zone” of PM2.5 exposure in central Harris County. The census tracts
with the highest proportion of African Americans were also located
in this area, indicating that the populations at highest risk of CVD
mortality were receiving the greatest amounts of PM2.5 exposure.
This may have implications for the health disparities experienced in
Harris County as a result of air pollution in the county and City of
Houston. Populations with already poorer health outcomes appear to
be having these risks compounded by air pollution exposure, which
in most cases is beyond individual control.
The Kriging methodology used in this study, despite using a minimum number of monitoring sites, was able to create a picture of the
PM2.5 exposure in a large part of Harris County, allowing censustract level exposure to be related to CVD mortality. We elected to
use Kriging to model the exposures surfaces for PM2.5 within Harris
County as opposed to a dispersion plume model such as AERMOD
or CMAQ.29 While dispersion models such as these account for a
variety of important factors related to ambient air pollution, such as
plume height, mixing, and dispersion, the data required to parameterize these models is complex and not easily acquired. AERMOD

30

requires data on not just wind direction and temperature, but also on
the Bowen Ratio, surface roughness and albedo.30 CMAQ requires
three-dimensional data on wind, temperature, humidity, cloud cover/
precipitation and boundary layers.31 Data for Texas related to these
parameters was not readily available at the time of our study. Additionally, plume dispersion models have been criticized for the unrealistic use of Gaussian distributions to model dispersion patterns
and their limitations in short spatial scale modeling (such as in this
study).20,32 Our Kriging approach used data directly from each monitoring site specifically on PM2.5 and allowed for variation in measured values to occur at a local spatial level and within a short spatial
scale (e.g., February and September 2002). Additionally, we were
able to address wind direction through the use of our model. Finally,
in a review of previous studies comparing the effectiveness of Kriging to dispersion modeling for particulate matter, comparable results
were found between the modeling approaches in an urban environment such as the one in this study.32 The lack of previous studies
on PM2.5 and CVD mortality in Harris County make this study a
good first step toward understanding the associations between these
in Harris County, Texas. Future studies that compare the predictions
from dispersion models such as AERMOD or CMAQ to Kriging estimates would provide valuable insights.
Study Limitations
The greatest limitation of this study was the small number of air
quality monitors in and surrounding Harris County. This study used
a minimum of necessary monitoring points (n=15) to create the exposure surface interpolation. The inconsistency across years when
PM2.5 exposure data was collected limited the monitors and years
available to use, requiring the study to use older data. The poor
spatial coverage of the monitors in and surrounding Harris County
meant that Kriging estimates covered only about two-thirds of Harris
County, despite having CVD and covariate data for the whole area.
This limited the ability of this study to analyze the effects of PM2.5
on the entire county. Considering the strong association between
PM2.5 and CVD mortality that has been supported by previous studies,14,21 it was surprising that the monitoring of this air pollutant was
so limited in such a large metropolitan area. Air quality monitors
collecting data on ozone, for example, are plentiful in the region,
making analysis of this pollutant much easier to conduct.
Additionally, the data and modeling approach used in this study limit
our ability to establish a cause-effect relationship between PM2.5
exposure and CVD mortality in Harris County. Our regression results indicate an association between ambient PM2.5 exposure and
CVD mortality when controlling for confounders such as race, age,
and income, however we cannot assess causality in this study primarily due to the study design (ecological study), the short period of
exposure assessed, the unknown “true” lag time between exposure
to PM2.5 and CVD mortality, and the lack of data on other important confounding variables that occur in individuals, such as smoking
status. This is the first study to consider ambient PM2.5 exposure in
Harris County as it relates to CVD mortality. Future studies that assess PM2.5 exposure and CVD mortality in this region can further
contribute to our understanding of the association between these and
begin to build the evidence base for causality in our local area.
The data used in this study were all aggregate, leading to the possibility that the study could suffer from the ecological fallacy, in which
aggregate-level findings may not reflect individual-level associations.33 While the ecological fallacy is a danger in studies such as
this, it is widely accepted that there are certain studies in which population-level data may be more appropriate. If the variability of the
exposure among the population of interest is low, but between population variation is high, then associations may be missed by looking
at individual data. In the case of PM2.5 exposure, the variability of
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exposure was small within census tracts and greatest across census
tracts, making aggregate analysis suitable. Additionally, in targeting
potential interventions for PM2.5 exposure, census tract level data
would be very relevant to identifying small neighborhoods and communities with the highest risk, making the use of this level of analysis
appropriate. It is likely that any intervention would be implemented
at the group level rather than the individual level.
Recommendations for Future Studies
Future studies assessing the impact of PM2.5 exposure in Harris
County, Texas, on CVD mortality or related outcomes will experience many of the same limitations in terms of lack of available air
quality data. Future studies may consider the use of dispersion models or comparison of various approaches to modeling PM2.5 in the
study area over time. It may be valuable to consider assessing the
PM2.5 exposure in a different way than looking at the maximum and
minimum monthly averages. Seasonal trends in PM2.5 or capturing
more extreme (daily or weekly) values may reveal interesting results.
Further research on the lag-time associated with chronic exposure
to PM2.5 may reveal a more accurate procedure for analyzing its
effects.
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GIS Day, Texas Department of State Health Services, Austin, Texas, November 20, 2013
Tracy Haywood, Mathias B Forrester
Texas Department of State Health Services, Austin, Texas
On November 20, 2013, the Department of State Health Services in
Austin, Texas, hosted GIS Day, where presentations were given and
posters displayed that described the importance and utility of GIS
(Geographic Information Systems) analyses in public health.
Following is a list of presentations from GIS Day. For more information on particular presentations, please contact Tracy Haywood at
tracy.haywood@dshs.state.tx.us.
1. Global Incident Map
Suzanne Burnham, DVM, State Agro-terrorism /Bioterrorism Coordinator, Adjunct Assistant Professor Texas A&M
2. Comparison of Rural and Urban Concentrated Laundry Detergent Pack Exposures among Young Children
Mathias Forrester, BS, Epidemiologist
3. GIS Analysis and ArcGIS online
Karen Lizcano, BS, ESRI Solutions Engineer
4. Dynamic GIS
David Gruber, Director Regional and Local Health Services
5. A Basic Data Map in Epi Info 7
Gary Heseltine, MD, Emerging and Infectious Disease Branch
6. Rabies - ORVP
Laura Robinson, DVM, Zoonosis Control Branch
7. GIS and the Seafood and Aquatic Life Group
Michael Tennant, MS, BS, Environmental Specialist, Seafood and
Aquatic Life Group
8. GIS Response to West Nile Virus
Duke Ruktanonchai, MD, Epidemic Intelligence Service Officer,
Centers for Disease Control and Prevention
Following are abstracts of some of the posters from GIS Day. For
more information on particular abstracts, please contact the corresponding author at the email provided.

1. Local Spatial Autocorrelation of People Living
with HIV and Socioeconomic Indicators in Selected
Metropolitan Areas in Texas
Sonia Arbona, Jennifer Chase, Miranda Fanning, Praveen Pannala,
Sharon Melville
Texas Department of State Health Services, Austin, Texas, United
States
sonia.arbona@ dshs.state.tx.us
Introduction: Disease mapping has been used in spatial epidemiological studies for visualization and hypothesis generation. Maps of
HIV distribution accompanied by socioeconomic variables may lead
to a better understanding of the relationship among the variables.
A further step investigates the type and extent of their spatial correlation. Background: Texas has a large population; six of its cities
have more than 500,000 people. Five of these cities and surrounding counties have been designated as Eligible Metropolitan Areas
(EMAs) because of the size of their populations of people with HIV.
Infection with HIV, like many other health conditions, is embedded
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in the larger environment in which we live. Purpose/Objectives, Hypotheses or Research Questions: This analysis examines the spatial
distribution of people living with HIV (PLWH) as of 2010 in the
area comprising the five EMAs in the context of three socioeconomic
variables. Specifically, we sought to understand how varying magnitudes of these socioeconomic variables (i.e., low or high poverty
rate) are related spatially to varying proportions of PLWH (i.e., low
or high rate).
Methods: The analysis uses a Local Indicator of Spatial Association
(LISA) to derive localized estimates of association between rates of
PLWH and one of three indicators of socioeconomic conditions aggregated at the census tract level: percent living in poverty, percent
unemployed, and percent whose education never reached 9th grade.
Statistical significance association is determined by Monte Carlo
randomization of the LISA value. Only those associations with a
level of significance at < 0.05 are used in this analysis.
Results: In all five EMAs, the broad tendency is for clusters of census tracts with high rates of PLWH to associate with high rates of
one the socioeconomic variables being examined (HH) within the
major city of the EMA. Counties surrounding the major city within
the EMA have clusters of predominantly low rates of PLWH in association with clusters of low rates of the socioeconomic variable
(LL). Some sectors of the EMAs also have mixed associations of
clusters of low rates of socioeconomic variables and high rates of
PLWH (LH) or high rates of socioeconomic variables and low rates
of PLWH (HL).
Discussion: By and large, the LISA maps tended to confirm studies
on the association between socioeconomic disadvantage and HIV.
The choices people have to improve their health conditions may be
limited by the inequality in available resources where they live. One
expression of this inequality is a comparatively high rate of disease.
Limitations: The examination of just three socioeconomic variables
runs the risk of producing oversimplified conclusions about their relationship to one another.
Conclusions: This analysis identified neighborhoods in the EMA
that combined socioeconomic disadvantage and high rates of PLWH.
The LISA method provides an efficient way to detect and visualize these types of correlations at the local level that are not readily
discernible when pooling data at the state or regional level. Implications: Future studies must continue to identify local level trends in
order to support policy development, resource planning and care for
improved health outcomes.

2. Fluoride in Drinking Water and Childhood and
Adolescent Osteosarcoma in Texas
Natalie Archer, Tom Napier, John Villanacci
Texas Department of State Health Services, Austin, Texas, United
States
natalie.archer@dshs.state.tx.us
Background: The purpose of this study was to examine the association between fluoride levels in drinking water and osteosarcoma
among children and adolescents in Texas; to date, such studies examining this relationship have been equivocal. Using areas in Texas
with high and low naturally-occurring fluoride, as well as areas with
optimal fluoridation, we were able to examine a wide range of fluoride levels in drinking water.
Methods: This was a population-based case-control study, with both
cases and controls obtained from the Texas Cancer Registry. Eligible
cases were Texas children and adolescents <20 years old diagnosed
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with osteosarcoma between 1996-2006. Controls were sampled from
children and adolescents diagnosed with either brain cancer or leukemia during the same time frame, at a 4:1 control/case ratio. Using geocoded patient addresses at time of diagnosis, we estimated
each patient’s fluoride exposure level based on the fluoride level of
their residence’s public water supply (PWS). Unconditional logistic
regression models were used to assess the association between osteosarcoma and fluoride level in drinking water, adjusting for several
demographic risk factors.
Results: A total of 308 osteosarcoma cases, 598 leukemia controls,
and 604 brain cancer controls met selection criteria and were able to
be assigned a corresponding PWS fluoride level. Fluoride level was
not associated with osteosarcoma, either when analyzed in a univariable analysis or when adjusting for age, sex, race, and poverty index. We also conducted stratified analyses by sex, and no association
between PWS fluoride level and osteosarcoma was observed either
among males or females. Conclusions: Our study did not find a relationship between the fluoride level in drinking water and childhood/
adolescent osteosarcoma in Texas.

3. Comparison of Rural and Urban Concentrated
Laundry Detergent Pack Exposures Among Young
Children
Mathias B Forrester
Texas Department of State Health Services, Austin, Texas, United
States
mathias.forrester@ dshs.state.tx.us
Background: In early 2012, products consisting of small, singledose “packs,” “pods,” or “pouches” that contain concentrated liquid
laundry detergent in a water-soluble membrane appeared on the market in the US. Poison centers soon began to receive calls about potentially serious exposures to these products among young children.
An initial investigation using Texas poison center data noticed that
the reported pediatric exposure rate was much higher in rural than
urban counties.
Methods: Cases were all laundry detergent pack exposures among
patients age 5 years or less reported to Texas poison centers during January 1, 2012-September 15, 2013, where the caller county
was known and was within the state. Each county in the state was
designated as rural or urban based on US Office of Management and
Budget definitions of metropolitan and non-metropolitan, and the
counties were grouped into rural and urban counties. The distribution
of exposures was determined for selected demographic and clinical
factors, and comparisons were made between the two groups.
Results: There were 226 rural exposures (rate per 100,000 population age 5 years or less - 90.9) and 1,048 urban exposures (rate per
100,000 population age 5 years or less - 50.7). (In comparison, the
rate for all other laundry detergent products was 38.2 for rural and
35.4 for urban counties.) The distribution by most common laundry
pack brands was Tide (76% rural vs 77% urban), All (14% rural vs
12% urban), and Purex (8% rural vs 7% urban). Fifty-two percent of
rural and 54% of urban patients were male; the mean age was 1.86
for rural and 1.90 for urban patients. The distribution of exposures
by most common reported route was ingestion (89% rural vs 90% urban), ocular (13% rural vs 13% urban), and dermal (11% rural vs 9%
urban). The management site was on site (58% rural vs 57% urban),
already at/en route to a healthcare facility (25% rural vs 29% urban),
and referred to a healthcare facility (15% rural vs 13% urban). Nine
percent of rural and 11% of urban patients had serious outcomes.
Discussion: The reported exposure rate for concentrated laundry
detergent packs among young children in rural counties was 79%
higher than in urban counties (as compared to 8% higher for all other
laundry detergent products). This may be due to differences between
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rural and urban counties with respect to use of the laundry detergent
packs, occurrence of potentially adverse exposures, and/or the tendency to report such exposures to poison centers. The patient demographics and circumstances of the exposure were similar between
the areas. In spite of this, Texas poison centers were slightly more
likely to refer rural patients to healthcare facilities, although these
exposures were slightly less likely to be serious.

4. Geographic Distribution of Exposures to Selected
Products Illegal in the United States but Available in
Mexico
Mathias B Forrester
Texas Department of State Health Services, Austin, Texas, United
States
mathias.forrester@ dshs.state.tx.us
Background: There are a number of products that are illegal in the
United States but available in other countries. Miraculous Insecticide Chalk is manufactured in China; although illegal in Mexico, it is
available there. Dipyrone (metamizole) is an analgesic and antipyretic agent banned in the United States but legal in Mexico. Redotex is a
weight loss supplement not approved in the United States but is legal
in Mexico. Since Texas shares a long border with Mexico and has a
large Hispanic population, it is possible that products such as these
might be purchased in Mexico and brought into the United States.
Methods: Cases were all insecticide chalk, dipyrone, and Redotex
exposures reported to Texas poison centers during 2000-2012 where
the caller county was known and was within the state. The number
of calls from each county was determined. The rate for each Public
Health Region (PHR) was calculated based on Census 2000 data.
Results: There were 233 insecticide chalk, 104 dipyrone, and 31
Redotex exposures meeting study criteria. For insecticide chalk, the
rate per 1,000,000 population ranged from 25.56-51.78 in the PHRs
in southern and western Texas to 0.00-0.98 in PHRs in northeastern
Texas. For dipyrone, the rate per 1,000,000 population ranged from
12.08-32.86 in the PHRs in southern and western Texas to 0.00-2.92
in PHRs in northern and eastern Texas. For Redotex, the rate per
1,000,000 population ranged from 13.81 in the PHR in southernmost
Texas to 0.00-0.18 in PHRs in northern and eastern Texas.
Discussion: Comparatively few insecticide chalk, dipyrone, and
Redotex exposures were reported to Texas poison centers. The exposure rate tended to be highest closest to the Mexico border and
declined north and east from the border. This suggests that the source
for many of these products is likely to be Mexico, either directly or
indirectly. Although exposures tended to be concentrated close to the
Mexico border, they were reported from throughout the state. This
suggests that exposures to substances illegal in the United States but
available in Mexico might occur far from the border, so even healthcare providers far from the Mexico border might need to be aware
of these products.
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