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President’s Message
Bobby Schmidt, MEd
A year as the President of the Texas Public Health Association (TPHA) passes
very quickly. It seems as though the gavel was just presented to me in Houston,
Texas. That is not true, however, it was
twelve months ago. Time passes quickly
when you’re having fun!

good of public
health
and
the
health of all
Texans.
I would like
to
thank
Terri Pali,
Executive
Director of
TPHA, the
Executive
Board, the Governing Council and the
membership of TPHA for your support
and for giving me this very rewarding and
very humbling opportunity to serve as your
president for 2011-2012.

It has been an exciting and rewarding
year. TPHA – Your Association – has
made great strides and has accomplished
many things during the past year. We
continue to build partnerships and collaborate whenever we can. We are
considered the expert in public health
concerns for the state of Texas. We contribute to a legislative agenda as partners
of the Texas Public Health Coalition.
We provide input to local public health
and statewide public health issues, as we Thank you.
continue our alliance with the Texas AsEditorial Note: As described above,
sociation of Local Health Officials. It is
this issue includes information on use of
my recommendation that we continue
the data collected by the Texas Departdown these paths.
ment of State Health Services for populaThe focus of this issue of the Texas tion-based research. We believe this issue
Public Health Journal is on the Center will be a “must-read” for researchers and
for Health Statistics (CHS). The core anyone involved or interested in public
functions of the CHS are data collection health research. Many thanks to Bobby
and data management, public health re- Schmidt who organized the focused issue,
search, health information dissemination the co-editors, Ramdas Menon, Ph.D. and
and professional and technical expertise. Carolyn Medina, M.A., MLIS. AdditionThe functional components of the CHS ally, you will find articles on environmenare the Health Information Resources tal topics and announcements of National
Branch, Health Provider Resources Public Health Week Activities being held
Branch, Health Care Information Data right here in Texas. This journal is made
Group, Library and Information Services possible by the generous donation of time
Program, Statewide Health Coordinat- from our reviewers and editorial team.
ing Council, and the Institutional Review Have a happy healthy Spring!
Board. The articles in this issue will focus on data collection and research and
how it can be used to influence or develop policy.
As we look to the future, we as public
health practitioners must continue to advocate for funding for public health infrastructure and public health workforce
growth. We must continue to advocate
for public health as a major national
topic of discussion. We must continue to
advocate for local, state and tribal health
department accreditation. We must continue to put forth our efforts to increase
partnerships and collaboration for the
TPHA Journal

Volume 64 Issue 2

Commissioner’s Comments
Transforming Chronic Disease Prevention in Texas
David L. Lakey, M.D.
Commissioner, Texas Department of State Health Services
Diabetes. Heart disease. Stroke. Obesity.
Arthritis. Asthma. Chronic diseases touch
the lives of Texans every day. Whether
it’s a family member, friend or neighbor dealing with the effects, people are all too familiar with this
list, as chronic diseases are a major cause of death and disability in
the United States and have a significant impact on quality of life.
Texas has a higher prevalence of most chronic diseases, compared
to the rest of the nation. And while we’ve made headway in battling
chronic disease in Texas, there is always more we can do. The fact that
to a great extent these diseases are preventable tells us we have an opportunity to transform the way we approach chronic disease. In doing
so, we can have a profound effect on the lives of millions of people.
Any physician or public health practitioner who has cared for
those with chronic diseases understands how these diseases affect individuals, families and communities. I personally have
seen the way chronic disease changes a person’s life in ways
they may not have expected. Day-to-day activities we take for
granted – like being able to walk around a mall without struggling to breathe – can be severely limited with the onset of
chronic disease. Worse yet, complications from a chronic disease like diabetes can lead to amputations or a loss of eyesight.
Look around your office or neighborhood and apply the following
statistics. We know that heart disease and stroke are the first and
fourth leading causes of death with about 30 percent of all deaths
in Texas being attributed to these diseases. Based on 2009 data
estimates, about one in 10 Texas adults reported having diabetes, two in five adults have high blood cholesterol, more than one
in four adults have high blood pressure and one in 15 adults have
cardiovascular disease. Almost one-third of the Texas population is
obese and two-thirds is either overweight or obese. About one in
six adults smoke every day or some days. These statistics tell us that
many people we see each day are suffering from a chronic disease.

easier to transform the way we can prevent chronic diseases.
DSHS has undertaken several initiatives in this area. Transforming Texas: Healthy People in Healthy Communities focuses on areas in Texas disproportionately affected by chronic disease. The
initiative will support the implementation of evidence- and practice-based interventions in communities of fewer than 500,000
people, especially rural, border and frontier communities. Funding for this initiative is part of the U.S. Department of Health and
Human Services Community Transformation Grant and serves to
help reduce chronic diseases, death and disability, and to promote
healthier environments and behaviors in communities. DSHS will
receive $10 million per year over each of the next five years to
provide state support and to distribute funds to local communities.
The five-year goals of the Transforming Texas initiative are to:
• Reduce death and disability due to tobacco use by 5 percent
• Reduce the rate of obesity by 5 percent
• Reduce death and disability due to heart disease and stroke
by 5 percent
We awarded grants to 18 organizations representing 30 counties in
Texas. Through various interventions such as tobacco-free worksites,
access to healthier foods in underserved areas, and increasing use of
preventive services, grant recipients will work to reduce heart attacks, strokes, cancer and other leading causes of death and disability.
Though funding is targeted to certain communities, DSHS is working to bring the basic philosophies of the initiative to the entire state.
The Transforming Texas initiative is but one way we can continue
our public health focus on preventing disease. We all must work
together to reduce the burden of chronic disease in our communities. No single agency can do it alone. Educating ourselves and our
communities on proven interventions will help transform chronic
disease prevention and improve the health and well-being of Texans.
It’s a priority for all of us.

The toll on health and well-being as well as the economic and
productivity burden of chronic disease is far-reaching with staggering costs to our health care system and economy. In 2009,
obesity cost Texas businesses $9.5 billion and, if current trends
continue, it’s estimated that the total costs could reach $32 billion
by the year 2030. Clearly, this is a trajectory that needs changing.
We need to remember that the effect of chronic diseases can
be stemmed by modifying behaviors that contribute to an individual’s health risk. Addressing risk factors, such as inadequate physical activity, tobacco use, poor nutrition, and substance abuse, can mitigate chronic disease. Yet we know that
changing individual behaviors is one of our biggest challenges.
Individual and community behaviors are driven by options and choices. If more healthy options are made available in a community, then the choices made and health outcomes will more aptly reflect those healthier options.
DSHS and many of our public health partners have worked diligently to make the healthy choice the easy choice where we
live, work and play. By changing our environment, we make it
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Respiratory and Reproductive Health in Women Near Confined Animal Feeding Operations in the American Southwest
Shawn G. Gibbs, PhD1, William W. Hurd, MD2, Christopher F. Green, PhD3, Angelina Gandara, BS4, Patrick M.
Tarwater, PhD5
1
Department of Environmental, Agricultural & Occupational Health; University of Nebraska Medical Center, College of Public Health;
Omaha, NE
2
Department of Obstetrics and Gynecology, Case Western Reserve University School of Medicine, Cleveland, OH
3
Science, Math and Engineering Division; University of Cincinnati Clermont College; Batavia, OH
4
The University of Texas Health Science Center; School of Public Health, El Paso Regional Campus; El Paso, TX
5
Texas Tech University Foster School of Medicine; El Paso, TX

ABSTRACT
Purpose: To determine if women living in proximity to Confined
Animal Feeding Operations (CAFOs) have a greater frequency of
self reported symptoms resulting from respiratory or reproductive
health issues than women not residing near these facilities.
Methods: We performed a cross-sectional survey of 50 women who
lived within one mile of a CAFO for at least 24 months and compared their results to 50 women who neither lived within one mile of
a high microbial exposure facility nor had worked in a high microbial
exposure profession in the previous 24 months. Study participants
completed a 56- item questionnaire to determine their frequency of
symptoms or treatment for microbial-based respiratory or reproductive health issues in the last 12 months.
Results: Our study populations were very similar. Our study populations showed symptoms of bacterial vaginosis, but none had been
diagnosed. The clinical and public health implications of our study
indicate that women living in proximity to CAFOs and those in socioeconomically matched neighborhoods may be suffering from BV
or other vaginal infection, but have not been clinically diagnosed.
Key Words: Confined Animal Feeding Operation, Women’s Health,
Reproductive Health, Respiratory Health
INTRODUCTION
Modern animal husbandry in many parts of the world, including the
United States, employs confinement and concentration of animals to
increase feeding efficiency. These Confined Animal Feeding Operations (CAFOs) are known to result in the release of bioaerosols containing potentially pathologic microbes that can trigger allergic and
irritant responses, respiratory problems, hypersensitivity reactions,
and infectious diseases in nearby human populations.1-9 Adverse
health effects are found not only among people working in these facilities but also among those living in close proximity and downwind
of the CAFO origin of the microorganisms.8 Studies have demonstrated the pathologic microbes can be transmitted from animals to
humans and that those who live near a CAFO are exposed to a significantly higher amount of microorganisms and antibiotic resistant
microorganisms than the general public.10-13 Given the presence of
CAFOs throughout the United States and internationally, the impact
that CAFOs may have on the health of the communities that they are
in are a significant public health concern both for the local transmission of disease and the global transmission of disease.
Human colonization with these bacterial pathogens could have adverse health effects, including those involving the respiratory and
female reproductive tract. Common bacterial infections of the respiratory tract include sinusitis, pharyngitis, bronchitis, and pneumonia,
which usually manifest as sinus pain or drainage, sore throat, nasal
congestion or drainage, coughing, sneezing, wheezing, chest congestion, or related pulmonary symptoms. Bacterial infections of the reproductive tract include vaginitis, vaginosis, cervicitis, endometritis,
and pelvic inflammatory disease.14 These conditions can manifest
as vaginal discharge, irritation, or odor, abnormal uterine bleeding,
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pelvic pain, and/or subsequent infertility.14 Infectious complications
of pregnancy include premature rupture of membranes, premature
labor, chorioamnionitis, and postpartum endometritis. These conditions can result in miscarriages, preterm birth, and the birth of infants
small for their gestational age.
However, little research has been done to evaluate medical concerns
unique to women for those living in close proximity to CAFOs. Of
special concern is bacterial vaginosis (BV). This common condition
occurs when the normal balance of vaginal bacterial flora is disrupted
and replaced by an overgrowth of pathologic bacteria. BV is defined
as any change in the vaginal flora of otherwise healthy women that
results in a non-inflammatory syndrome of the lower genital tract that
is characterized by a loss of the protective lactobacilli dominated flora and subsequent replacement with anaerobic bacteria, such as the
indicator organism Gardnerella vaginalis.14 BV increases a woman’s
susceptibility to sexually transmitted diseases, such as herpes simplex virus (HSV), chlamydia, and gonorrhea.15 BV affects 9%-35%
of all pregnancies and increases the risk of prenatal and perinatal
complications including pre-term delivery, low birth weight, and fetal demise.16-22
We hypothesized that living near a CAFO increases a woman’s risk
of bacterial infections of the respiratory or reproductive tracts and
that these women would be more likely to have symptoms associated with these types of bacterial infections than women who lived
farther from CAFOs. Women are often under-represented in studies
involving CAFOs. The biological plausibility in the hypothesis lies
in the large concentrations of microorganisms and antibiotic resistant
microorganisms that have been shown to have been released from
CAFOs.12,13 These concentrations of microorganisms could have an
impact on the respiratory tract. Additionally, these microorganisms
could be deposited on the skin of those living downwind of CAFOs,
and through a lack of handwashing and other deviations in hygiene
practices be introduced into the female reproductive tract. Antibiotic treatment of BV would also be hampered in these individuals if
they were found to contain a higher percentage of antibiotic resistant
bacteria than the general population due to the close association with
animals that are exposed to subtherapeutic antibiotics and that harbor
antibiotic resistant bacteria. In order to begin to test this hypothesis,
we administered a Women’s Health Questionnaire to women living
near a CAFO and to a control group to determine the relative frequency of symptoms suggestive of respiratory or reproductive tract
infections.
METHODS
Subjects
A door to door survey was carried out by two female interviewers in
the southwest US along the US-Mexican border from June to August
2008 with approval of the University of Texas Health Science Center
at Houston Institutional Review Board (IRB#: HSC-SPH-08-0207).
Block groups were identified for both the study and control groups
with homes within those block groups selected randomly. The study
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group was comprised of 50 women living in a neighborhood approximately less than 1 mile downwind from dairy CAFOs. The control
group was 50 women recruited from socio-economically matched
neighborhoods at least five miles from any potential microbial sources, including CAFOs, wastewater treatment plants, and hospital facilities. Inclusion criteria were women 18 to 40 years of age who had
lived at their current residence for at least the past 24 months. Exclusion criteria were women who had worked at a high microbial exposure occupation within the past 24 months, including the agricultural
industry, hospital, or other industry determined by the interviewer to
be high microbial exposure, such as veterinary clinics.
All participants were approached via a door to door survey by a female interviewer bilingual in both English and Spanish who obtained
consent and administered the Women’s Health Questionnaire in the
language in which each subject felt most comfortable. The nature of
the study, the procedure, and the risks involved were discussed with
each participant who then signed a written consent in either English
or Spanish. Additionally, the interviewer took field notes while administering the questionnaire.
Study Questionnaire
A 56-item Women’s Health Questionnaire was developed based on
the National Health and Nutrition Examination Survey questionnaires.23 Throughout the development process, input was sought
from clinicians who routinely cared for women with respiratory and

reproductive health conditions. The final questionnaire was comprised of five portions: 1) Demographic Information, 2) Basic Medical History, 3) Respiratory Health, 4) Reproductive Health, and 5)
Pregnancy Outcomes (if applicable). Answers to the questions asked
in the survey are presented in the results section.
Statistical Analyses
Differences in responses to individual survey items were compared
between the study and con.trol groups. Descriptive statistics presented for variables measured on a categorical scale in proportions
and for variables measured on a continuous scale (e.g, age, years at
residence, and years in US) in means and standard deviations are
presented. Health information between the control and study groups
were compared to assess differences due to exposure via Fisher’s
exact test for categorical variables and Student’s two-sample t-test
for continuous variables. A level of P<0.05 was considered statistically significant. The SAS System for Windows, Release 8.02 (SAS
Institute, Inc., Cary, North Carolina) was used to manage and analyze
the data.
RESULTS
The individual and household demographics were similar for the
control and study groups (Table 1). In the study group, more women
preferred to complete the survey in Spanish, and it was more common for someone living in the home, other than the study participant,
to be employed at a potential microbial exposure facility within the

Table 1. Individual and Household Demographic Information on Study Participants
Control
Study
p-value
(n=50)
(n=50)
(Fisher’s exact)
Race/ethnicity
Hispanic
Other
Language
English
Spanish
Country born in
USA
Mexico
Marital status
Never married
Married
Separated
Divorced
Widowed
Living together
Occupation
Homemaker
Other
Age: mean (standard deviation)
Years at residence: mean (standard deviation)
Years in U.S.: mean (standard deviation)
Someone living in the home has been employed
a potential microbial exposure facilities in
the past 24 months?
Any animal operation
Any wastewater treatment
Any human medical facility
Agriculture (non-animal)
Other
None of these types of facilities
Income in 2007
None
Less than $ 5,000
From $5,000 to $9,999
From $10,000 to $19,999
From $20,000 to $29,999
$30,000 or more
Don’t Know
Number of people in household
One
Two
Three
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0.242
100%
0%

94%
6%

48%
52%

24%
76%

46%
54%

32%
68%

22%
54%
2%
2%
0%
20%

20%
58%
2%
4%
0%
16%

64%
36%
30.2(7.7)
10.8(7.2)
21.6(10.6)

70%
30%
30.4(6.5)
8.8(7.3)
17.7(10.9)

4%
0%
2%
12%
6%
76%

24%
2%
0%
12%
0%
62%

2%
12%
8%
38%
20%
10%
10%

2%
6%
20%
20%
16%
16%
20%

0%
6%
16%

0%
2%
16%

0.021

0.218

0.955

0.671

0.873*
0.169*
0.078*
0.008

0.155

0.859

5

Four
Five
Six
More than six
Water source
City water supply
Individual well water
Storage tank
Other (Specify)
Don’t know
Plants in home
No
Yes
Primary type of heating system
Gas furnace
Electric furnace
Fuel-oil furnace
Electric heater (portable)
Kerosene heater (portable)
Gas heater (portable)
Wood burning stove or fireplace
Non-wood Stove or fireplace
Other
Primary cooling system
Evaporative cooling
Refrigerate cooling
Ceiling fans
Box or other types of plug in fans
Indoor pets
No
Yes
Water damage (past 12 months)
No
Small leaking drinking water pipe
Large leaking drinking water pipe
Small leaking waste water pipe
Large leaking waste water pipe
Small leak from the roof
Large leak from the roof
House was completely flooded
Other (Specify)

24%
32%
8%
14%

28%
38%
4%
12%
0.005

54%
42%
0%
0%
4%

92%
2%
0%
6%
0%

40%
60%

36%
64%

0.837

0.061
64%
18%
0%
6%
0%
0%
4%
0%
8%

68%
12%
0%
14%
0%
4%
0%
2%
0%

86%
4%
10%
0%

96%
2%
0%
2%

0.045

0.675
62%
38%

68%
32%
0.504

68%
4%
0%
0%
0%
16%
12%
0%
0%

54%
2%
0%
4%
2%
18%
18%
0%
2%

*p-values were obtained from two-sample t-test
past 24 months. Study group households were almost twice as likely
to obtain their drinking water from a city potable water purveyor.
Also, study group households were more likely to utilize evaporative
cooling as their primary cooling system than refrigerated cooling or
ceiling fans.
The basic medical history for women in the control and study groups
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were similar (Table 2). Likewise, the respiratory health symptoms
were similar between the two groups (Table 3). Only head congestion was 16% more common in the study group. Again, the women’s
health symptoms were similar for the two groups (Table 4). However, the finding that more women in the study group were currently
pregnant may suggest that more women in the study group had been
trying to become pregnant or had less access to birth control than in
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Table 2. Basic Medical History

In general, would you say your health is
Excellent
Very good
Good
Fair
Poor
Smoked in past 12 months
No
Yes
Others smoked in home (past 12 months)
No
Yes
Dry eyes
No
Yes
Watery eyes
No
Yes
Diagnosed with chronic illness
No
Yes
Taken medications in the past 4 weeks
No
Yes
Dizziness
No
Yes
Fatigue
No
Yes
Drowsiness
No
Yes
Skin irritation
No
Yes

TPHA Journal
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Control
(n=50)

Study
(n=50)

6%
26%
42%
20%
6%

14%
12%
42%
32%
0%

p-value
(Fisher’s exact)
0.076

0.287
78%
22%

88%
12%

76%
24%

76%
24%

86%
14%

90%
10%

1.0

0.76

0.262
90%
10%

80%
20%

76%
24%

86%
14%

0.308

1.0
62%
38%

62%
38%
1.0

82%
18%

84%
16%

72%
28%

54%
46%

0.097

0.483
80%
20%

72%
28%
0.786

86%
14%

82%
18%
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Table 3. Respiratory Health Symptoms

Headaches
No
Yes
Head congestion
No
Yes
Don’t Know
Ear pressure/pain
No
Yes
Coughing
No
Yes
Sore/Itchy throat
No
Yes
Stuffy nose
No
Yes
Runny nose
No
Yes
Sneezing
No
Yes
Sinus pain/pressure/draining
No
Yes
Wheezing
No
Yes
Shortness of breath
No
Yes
Diagnosed with asthma
No
Yes
Chest congestion/tightness
No
Yes
Cold or flu lasting less than 2 wks
No
Yes

8

Control
(n=50)

Study
(n=50)

64%
36%

70%
30%

96%
4%
0%

78%
20%
2%

90%
10%

94%
6%

90%
10%

90%
10%

p-value
(Fisher’s exact)
0.671

0.015

0.715

1.0

0.611
84%
16%

78%
22%

90%
10%

88%
12%

90%
10%

94%
6%

1.0

0.715

0.284
62%
38%

74%
26%

88%
12%

90%
10%

92%
8%

98%
2%

1.0

0.362

1.0
94%
6%

92%
8%

86%
14%

92%
8%

0.525

1.0
88%
12%

90%
10%
0.342

72%
28%
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Table 4. Women’s Health Symptoms

Douched in past 12 months
No
Yes
Itching of external genitals
No
Yes
Burning at vagina/external genitals
No
Yes
Thick, white vaginal discharge in the past 4 weeks
No
Yes
Strong, unpleasant vaginal odor in the past 4
weeks
No
Yes
Non-menstrual vaginal bleeding in the past 4
weeks
No
Yes
Vaginal pain during normal intercourse in the past
4 weeks
No
Yes
Sexually transmitted disease in the past 12 months
No
Yes
Reproductive or urinary tract infections in the past
12 months
Urinary tract infection
Vaginal infection
Yeast infection
Candidiasis
Vaginosis
Bacterial vaginosis
Other
Don’t Know
Have not experienced these issues
Have you experienced infertility problems
No
Yes
Don’t Know
Ever been pregnant
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Control
(n=50)

Study
(n=50)

80%
20%

86%
14%

p-value
(Fisher’s exact)
0.595

0.678
92%
8%

96%
4%

92%
8%

94%
6%

90%
10%

84%
16%

1.0

0.554

1.0
96%
4%

96%
4%
0.436

90%
10%

96%
4%
0.487

88%
12%

94%
6%

96%
4%

98%
2%

1.0

0.115
16%
0%
0%
0%
0%
0%
12%
0%
72%

6%
2%
2%
0%
0%
0%
4%
0%
86%

90%
10%
0%

80%
18%
2%

0.262

1.0
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No
Yes
Ever had a miscarriage
No
Yes
Declined to answer
Pregnant now
No
Yes
Declined to answer
Don’t know
Children weighed less than 5 ½ lbs
No
Yes
Declined to answer
Children born preterm
No
Yes
Declined to answer
the control group.
DISCUSSION AND CONCLUSION
Research into the effects of microbial exposure to those in proximity to CAFOs has not taken into account medical concerns unique to
women. Studies have demonstrated the transmission of microbes
from animals to humans, and nearby residences would be more apt to
receive this transmission due to their close proximity to the animals
and exposure to the organisms.10,11 These organisms could potentially disrupt the natural vaginal flora leading to increased incidences
of BV and potentially other infection based issues. The results of this
study found little differences between the demographics or health
status of our study and control groups. However, there were a number of differences between our study populations and other studies of
the general population.
The respiratory symptoms reported in our study in the arid Southwest
were less frequent than those found in a similar study in the more
humid Eastern North Carolina region.24 Wing and Wolf evaluated 50
study participants who resided near a cattle operation.24 The majority of the participants in their study were African American (49 of
50) and the majority of our study participants were Hispanic (47 of
50). Their study included both men (17 of 50) and women (33 of 50)
with an age range of 19-90 years evaluated for respiratory symptoms,
and only13 individuals in their study had a similar age range to our
study. Where their study and ours had several similar questions, they
found a number of higher respiratory symptom rates than we did in
our study. These included 28% of their study participants had watery eyes versus 20% in our study, 22% had ear pressure versus 6%,
34% had stuffy noses versus 12%, and 20% had runny noses versus
6%. There were a few symptoms that were similar such as 12% had
coughing in their study and 10% in ours. There were also several
symptoms that were higher in our study, such as sore/itchy throat that
was 12% in their study and 22% in our study. The different findings
between our study and their study are more likely the result of other
regional environmental factors such as temperature, dust, and humidity. However, their study found differences between their control and
study groups; whereas ours did not.
BV is asymptomatic in as many as 50% of the women with the infection, and often the only outward symptom is a thin vaginal dis-
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12%
88%

12%
88%

74%
14%
12%

68%
20%
12%

86%
2%
12%
0%

70%
16%
12%
2%

74%
10%
16%

68%
18%
14%

76%
8%
16%

66%
20%
14%

0.737

0.048

0.244

0.238

charge.25,26 In women of childbearing age, bacterial vaginosis is the
most common vaginal infection occurring in 16%-20% of pregnant
women and in as many as 25% of non-pregnant women.17,22,25,27-33
No member of our study population self-identified as having been
diagnosed with BV. However, 10-16% of each group identified a
white vaginal discharge in the past 4 weeks, 4-8% itching of the external genitals, 6-8% genital burning, and 4% vaginal odor; all of
these are common symptoms of BV. This may be an indication that
these women have BV or other infections that have not been clinically diagnosed.
There are several limitations to our study. The sample size may not
have been large enough to detect very small differences. The sensitive nature (reproductive health) of our study must not be ignored as
it has the potential to skew our study results. We recruited subjects
from their own homes and they were surveyed shortly after agreeing
to participate. Even though the study was thoroughly explained during the consent process, some of the participants may have been surprised by the detailed questions regarding their reproductive health.
The basis of our study requires that the participants answer honestly,
and it is possible that due to embarrassment or other concerns, some
women suffering from these symptoms did not answer truthfully.
Additionally, there may be other unknown factors influencing the
data, such as access to health care that may have prevented clinical
diagnosis of symptoms.
Our study attempts, for the first time, to determine if women who
live near CAFOs have a greater frequency of self reporting symptoms associated with respiratory issues and with abnormal microbial
flora of the reproductive tract, particularly bacterial vaginosis (BV).
While the results of our study do not support the hypothesis that living near a CAFO may have adverse respiratory, gynecological, and
reproductive health consequences for women they do not necessarily
disprove it. The clinical and public health implications of our study
indicate that women, living in proximity to CAFOs and those in socioeconomically matched neighborhoods, may be suffering from BV
or other vaginal infection but have not been clinically diagnosed with
these infections. The results of this study can be utilized as further
evidence that women’s, reproductive health symptoms may go undiagnosed, as some women do not seek treatment for symptoms.
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ABSTRACT
The aim of this study was to evaluate seasonal correlations between
bioaerosols (fungal and bacterial airborne concentrations) and certain air pollutants (carbon monoxide, ozone, particulate matter 10,
particulate matter 2.5). If a relationship could be found between seasonal pollutant variations and seasonal fungal or bacterial airborne
concentrations, this could allow for the better prediction of symptoms associated with fungal and bacterial exposure without costly
sampling. Indoor and outdoor fungal and bacterial air samples were
taken from fifty one-story houses during each of the seasons. All
samples were collected from the City of El Paso of El Paso County
in the state of Texas. Fungal and bacterial airborne concentrations
at different size ranges were quantified. Multiple linear regression
analysis was used to evaluate associations between fungal and bacterial airborne concentrations and selected air pollutants after adjusting
for climatic conditions. While researchers took fungal and bacterial air samples, they were compared to pollutant measurements that
were obtained from the website of the Texas Commission on Environmental Quality’s El Paso, Texas office. Two of the 128 (1.5%)
relationships between selected pollutants and fungal and bacterial
airborne concentrations were demonstrated to be statistically signficant; thus, we cannot state definitively that a true relationship exists.
Use of existing monitors as a proxy for seasonal airborne fungal and
bacterial exposure may not be possible within current parameters in
El Paso, Texas.
Key words: airborne, bacteria, carbon monoxide, fungi, ozone, particulate matter, season
INTRODUCTION
The El Paso, Texas, area shares its air and geological features with
several sister cities, including Sunland Park, New Mexico, in the
United States and Ciudad Juarez in Mexico. This area is home to the
largest factory (maquiladora) labor force on the U.S.–Mexico border, and is considered to be one of the most populated on the U.S.Mexico border with a combined population between El Paso, Texas
(~800,000) and Ciudad Juarez (~1.2 million) of ~2 million.1,2 The
United States Environmental Protection Agency (EPA) and the Texas Commission on Environmental Quality (TCEQ) have reported El
Paso County, Texas as a non-attainment area for carbon monoxide,
ozone, particulate matter-10, particulate matter-2.5.2-4 This designation as a non-attainment area means that El Paso County has air quality that is not meeting the National Ambient Air Quality Standards
for carbon monoxide, ozone, particulate matter-10, and particulate
matter-2.5. In the El Paso, Texas, area, respiratory problems are accentuated during the winter months due to the various air pollution
problems.1
Studies have shown correlations between aeroallergens, including
fungal spores, and hospitalization for asthma and asthma-like symptoms.5,6 Bioaerosols have been defined as “particles that are living
or originate from living organisms.”7 Several studies have evaluated
chemicals or other particulates as biomarkers for bioaerosol (fungal
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and bacterial airborne concentrations) exposure. Lau et al. (2006)
evaluated ergosterol as a fungal biomarker within particulate matter.8
Womiloju et al. (2003) were able to detect fungal spore and pollen
derivatives directly from coarse particulate matter.9 However, a 2004
Southern California study found correlations between particulate
matter greater than ten micron in diameter (PM-10) with ambient endotoxins, but no correlations between ozone, nitrogen dioxide, total
acids, or particulate matter greater than 2.5 micron in diameter (PM2.5) and endotoxin exposure.10 This dynamic interrelationship between airborne fungal and bacterial concentrations, levels of chemical pollutants and respiratory problems create a complex cycle.11-13
There is a gap in information on environmental factors affecting seasonal airborne fungal and bacterial concentrations especially in areas
where ambient levels of pollutants are affected by anthropogenic
sources. Additionally, airborne fungal and bacterial concentration
studies within industrialized arid environments are lacking. This
study examined possible existing correlations between seasonal airborne fungal and bacterial concentrations and several pollutants (carbon monoxide, ozone, particulate matter 10, particulate matter 2.5)
to determine if existing pollutant sampling data already collected in
accordance with the Clean Air Act could be used as a proxy for biological exposure. The ability to use sampling data as an estimate of
airborne fungal and bacterial exposure could provide a cost effective
method to establish regional baselines for these types of exposures
during an evaluation of a residence for fungal or bacterial concerns.
If possible this could have a significant public health impact allowing
for better prediction of when airborne fungal or bacterial concentrations may increase with the potential to trigger respiratory symptoms. Additionally, an outdoor correlation would give industrial hygienists a predicted comparison point when doing indoor air quality
assessments to help interpret if concentrations within a building are
greater than anticipated which could indicate indoor biological contamination that could impact human symptoms. It could also serve
as a cheaper way to provide information to people who are sensitive
to biological contaminants in an effort to avoid exposure. The pollutants chosen for evaluation were carbon monoxide, ozone, particulate
matter-10, and particulate matter-2.5. These pollutants were chosen for their possible biological association with airborne fungal and
bacterial concentrations. We hypothesized that there could be a positive correlation between airborne fungal and bacterial concentrations
and PM-2.5 and PM-10 because microorganisms could potentially
remain viable if adhered to or incorporated into these particles. We
hypothesized that there would be no correlation with carbon monoxide. A negative correlation was expected with ozone because it is
known to be detrimental to the viability of microorganisms, which
could include airborne fungal and bacterial concentrations, once
threshold levels of exposure and contact time are met.14 Correlations
found could reduce the cost to estimate airborne fungal and bacterial
exposures over large regions.
METHODS
The pollutants chosen for this study were: carbon monoxide reported
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as parts per million (ppm), ozone reported as parts per billion (ppb),
and particulate matter-10 and particulate matter-2.5 reported as micrograms per cubic meter of air (μg/m3). Selected pollutant data
were acquired from the TCEQ.15 Seasonal data for each parameter
were acquired from two operating TCEQ monitoring stations in the
El Paso Texas, region with one located at the University of Texas at
El Paso, and the other in the Ascarate area of El Paso, Texas. The two
monitoring stations were separated by the lower edge of the Franklin
Mountain range with homes sorted to the monitoring station on its
side of the mountain range, which corresponded to prevailing wind
patterns. The evaluation was conducted utilizing data corresponding
to the date and time of each airborne fungal and bacterial concentrations sampling visit (Figure 1).
Many of our study’s methodologies have been described previously
in detail.7,16-18 This study evaluated the same 50 houses in the El
Paso, Texas, region in each of the seasons to determine if various
pollutants were correlated with airborne fungal and bacterial concentrations. Samples were collected from March 2005 to February
2006. All samples were obtained in accordance with a protocol approved by the Institutional Review Board (IRB) at the University of
Texas Health Sciences Center at Houston.17,18 Temperature, relative
humidity, and barometric pressure were collected during each sampling trip.
Four bioaerosol samples were taken from the main living area (indoor) with two at ten minute intervals and two at 15 minute intervals. Simultaneously, an additional four bioaerosol samples were
collected two meters from the main entrance of each house (outdoor)
with two at ten minute intervals and two at 15 minute intervals. This
resulted in four samples per visit per stage for each media at both locations, which were averaged. Two-stage viable cascade impactors

(TE- 10-860; Tisch Environmental, Cleves, Ohio) were calibrated
(Trical Laboratory/Field Audit Calibrator, BGI INC, Waltham, MA)
to a manufacturer recommended flow rate, and used for bioaerosol
sample collection. Samplers were placed upon a tripod one meter
above the floor and used to determine bioaerosol (fungal and bacterial) concentrations from indoor and outdoor air samples.19 The recovery media was Malt Extract Agar (MEA) for fungi and Trypticase
Soy Agar (TSA) for bacteria. Fungal plates were incubated at 25C
for ten days and the bacterial plates at 35C for two days. Organisms
were divided by the sampler into two size ranges (fine: 1-8 μm and
coarse: >8 μm). The four bioaerosol measures were fine bacteria,
coarse bacteria, fine fungi and coarse fungi. Positive-hole correction
was conducted, and the culturable airborne concentrations (CFU/m3)
were calculated.18-21
The seasonal relationship among the pollutant measures (carbon
monoxide, ozone, particulate matter-10, and particulate matter-2.5)
and each of the bioaerosol concentrations (fine bacteria, coarse bacteria, fine fungi and coarse fungi) for each season were analyzed using multiple regression. A variable selection technique for selecting
the most parsimonious model in each situation was used to determine
the relationships among the different pollutants and the bioaerosol
concentrations for each season. A pollutant variable was deemed
related to the bioaerosol if the variable was statistically significant
(p<0.05) in the multiple regression model (SAS Version 9.1.3 Service Pack 3; Cary, NC). In the analyses, each of the models was adjusted for several climatic condition variables: temperature, relative
humidity (%RH), and barometric pressure by including each of the
climatic conditions in all models. All of the variables in the statistical analysis were considered continuous variables.

Figure 1. Map depicting rough locations of the homes sampled in relation to the pollution monitoring sites to which
they were compared.
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RESULTS
Figure 2 describes the four studied pollutants providing the arithmetic mean and standard error of the mean for each one throughout
the study seasons. The arithmetic mean is from the sampled houses
at each specific season from March 2005 to February 2006. Spring
demonstrates the lowest carbon monoxide values compared to winter which had the highest values of our sampling year (Figure 2A).
Ozone levels were highest in summer while fall and winter levels
were the lowest. PM-10 showed lower concentrations during the
summer and were highest during the winter (Figure 2C). PM-2.5
levels remained relatively constant throughout the year (Figure 2D).
Figure 3 represents the arithmetic mean of climatic condition measurements from the indoor and outdoor samples taken at the houses
for each season during the period of March 2005-February 2006.
The indoor and outdoor temperatures were very similar for spring
and fall, but varied from each other for summer and winter due to
heating and cooling of the indoor environment (Figure 3A). As
expected, the indoor and outdoor barometric pressure were similar
across the year; however, they were higher in fall and winter (Figure
3B). The mean indoor and outdoor relative humidities were similar
in the winter (Figure 3C). The mean relative humidity was higher
indoors for the remaining three seasons. In summer, RH was 15%
higher indoors than outdoors.

Total outdoor fine bioaerosol concentrations (fungi and bacteria)
were lowest during the spring and peaked in the fall season (Figure
4A). We previously reported the seasonal variation of this data.18,19
Coarse concentrations were consistent across the seasons. The fine
bacterial concentrations increased consistently from the spring to
the winter. The coarse bacterial concentrations were much lower
than the fine concentrations and were consistent across the seasons
though higher in the winter (Figure 4B). The coarse fungal concentrations were lower than the fine concentrations in each season while
the highest fungal concentration was during summer (Figure 4C).
The coarse fungal concentrations remained low and constant across
seasons.
The total (fungal and bacterial) indoor coarse bioaerosol concentrations had lower concentrations throughout the year than the fine
concentrations, and are highest in the fall and winter (Figure 5A).
Similar to outdoor fine bacterial concentrations (Figure 4B), a consistent increase from spring to winter was observed with the indoor
concentrations (Figure 5B). Indoor coarse bacteria concentrations
remained relatively constant throughout the year. Fine indoor fungal
organisms have their peak concentration in the fall (Figure 5C).

Figure 2. Arithmetic means and standard error of the mean for seasonal variation of air pollution data from outdoor
monitoring sites in El Paso, Texas, from March 2004 through February 2005. A) Carbon Monoxide, B) Ozone, C)
Particulate Matter-10, and D) Particulate Matter-2.5.
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Figure 3. Seasonal variation of arithmetic mean and standard error of the mean for A) Temperature, B )
Barometric Pressure, and C) Relative Humidity collected from participating homes in El Paso, Texas, from March
2004 through February 2005.
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Figure 4. Outdoor seasonal variation of arithmetic mean and standard error of the mean for A) Total Bioaerosols,
B ) Bacterial Bioaerosols, and C) Fungal Bioaerosols collected from participating homes in El Paso, Texas, from
March 2004 through February 2005.
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Figure 5. Indoor seasonal variation of arithmetic mean and standard error of the mean for A) Total Bioaerosols, B )
Bacterial Bioaerosols, and C) Fungal Bioaerosols collected from participating homes in El Paso, Texas, from March
2004 through February 2005.
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The regression coefficients of the pollutants were assessed to determine seasonal associations with bioaerosol concentrations throughout the period of the study. With only two exceptions, no selected
pollution variables were found to be predictive of any of the bioaerosol concentrations. The model for spring demonstrated a positive association between outdoor coarse fungi and PM-10 (β=0.488,
p=0.006), which corresponds to the study hypothesis. The model
developed for the summer season showed a negative association
between the coarse bacteria and PM-10 (β=-2.604, p=0.049), which
was contrary to the study hypothesis. Our model considered four
seasons, two locations, four bioaerosols, and four pollution variables,
giving 128 distinct p-values, so with a 5% error rate we should have
expected almost seven statistically significant variables by chance
alone. Since, only two statistically significant variables (including
one p-value of p=0.049), these statistically significant values could
have occurred by chance alone.
DISCUSSION
This study examined possible correlations between seasonal bioaerosol concentrations and several pollutants to determine whether pollutant sampling data could be used as a proxy for biological exposure
at the aggregate level. Lee et al. in 1973 found a relationship between
viable bacteria and carbon monoxide and hydrocarbons within the atmosphere when they investigated this concept.22 However, Lee et al.
did not find a correlation between bacterial concentration and temperature, relative humidity, total suspended particles, nitrogen oxide,
nitrogen dioxide, sulfur dioxide or oxidants.22 Our study’s model for
spring demonstrated a positive association between outdoor coarse
fungi and PM-10 (β=0.488, p=0.006), and a negative association for
outdoor airborne coarse bacteria and PM-10 (β=-2.604, p=0.049). It
is likely that coarse outdoor fungal particles, which were greater than
eight microns, were being included by the PM-10 sample collection.
However, this may not be demonstrated in other seasons because the
course fungal concentrations were too low, and trends could have
been obscured by other particles being released into the air. The
negative correlation of outdoor airborne coarse bacteria and PM-10
was not clear, as one would believe that these organisms would have
also been included into the PM-10 sampling. It was very likely that
this negative correlation was the result of statistical chance. If a relationship could be found between seasonal pollutant variations and
seasonal fungal or bacterial airborne concentrations this could allow
for the better prediction of symptoms associated with fungal and bacterial exposure without costly sampling.
Adhikari et al. in 2006 performed a study that correlated ambient
inhalable bioaerosols with PM and ozone, as well as temperature and
%RH during two consecutive years.23 In our study the mean concentrations for the different pollutants differed from those of Adhikari’s
study. These differences could be accounted for by the climatic conditions in the area in which the study was conducted. The climate in
Cincinnati was quite different from that of the El Paso region; thus
there were not only climatic differences but also pollution differences. The mean temperature in the Adhikari study was found to be
18.49°C with a 65.83%RH. The mean temperature for outdoor measurements for our study was 24.01°C with a 30.62%RH. This higher
temperature and lower relative humidity could reduce the viability of
bacterial and fungal organisms within the air as they could become
non-viable due to the lack of water. This is different than the Cincinnati environment, which had a higher relative humidity that would
be beneficial for organism survivability. Adhikari demonstrated the
levels of both PM-2.5 and PM-10 to be higher during summer and
fall months, similar to fungal concentrations. The levels of PM-10
in our study demonstrated the lowest concentrations during summer
and the highest during winter. For PM-2.5 the levels demonstrated
similar concentrations throughout the seasons. The highest ozone
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concentration was found during summer months in Adhikari study.
Ozone in our study corresponded to that of Adhikari, with the highest
levels in summer. The greater indoor relative humidity in our study
was most likely the result of evaporative cooling, the predominant
cooling system employed in El Paso, Texas, and the cooling system
in all the homes studied. Evaporative cooling used water and air
flow to reduce the temperature inside a home, increasing the indoor
relative humidity. Variation patterns of temperature and ozone were
found to be similar.23 Our study found a statistical association only in
PM-10 during spring season with outdoor fine fungi. In the Adhikari
study, ambient temperature was found to be the most important factor due to its correlation with fungal and non-biological air components. Due to the known importance of temperature in pollution and
bioaerosol concentrations, the analysis of our study adjusted for temperature in all of our regression models. This is important because
knowing the importance of temperature we did not compare it for
significance but instead adjusted it within our model, so that it was
removed as a factor for our analysis of the other pollutants of interest.
In 2003, a study in Brisbane, Australia, was conducted by Hargreaves to determine the relationship between indoor airborne fungi
and non-biological particles by sampling 14 houses during late fall
and winter.24 Indoor and outdoor air and dust samples were taken
from multiple areas of each home; indoor percent RH and temperature were also measured. The average fungal concentrations
at the five sites in homes for outdoors and the living room under
normal ventilation were 1,133 CFU/m3, and 810 CFU/m3, respectively. While, in our study the outdoor fungal concentration (fine
and course) ranged from 77-302 CFU/m3 across all seasons, and the
indoor ranged from 64-184 CFU/m3. The average concentration of
PM-2.5 was 11.3 μg/m3 for outdoors and 10.8 μg/m3 for indoors
under normal ventilation, while the outdoor PM-2.5 concentration in
our study ranged from 8.5-9 μg/m3 across seasons with no collection
of PM-2.5 indoors. Hargreaves’ study found no statistically significant relationship between PM-2.5 and fungal concentrations. 24 The
Hargreaves’ study coincided with our study in the amount of outdoor
PM-2.5 concentrations. Although Hargreaves’ study reported indoor
PM-2.5, no seasonal variation was considered for the analysis. In our
study, seasonality was important in the association of pollutants and
bioaerosols. There were clear variations shown between seasons for
both bioaersols and pollutants with the public health significance allowing for the identification with higher exposures to both pollutants
and bioaersols. Those who may be more sensitive to these exposures
can use this information to better prepare for increased symptoms
as the concentrations change from season to season. This would allow for the anticipation of the onset of symptoms, and the possible
prevention of reactions associated with the exposures by early management of symptoms. No bacterial concentrations were analyzed
in the Hargreaves’ study, and there was no size differentiation in the
fungal concentrations.
The main limitation of our study was the limited number of TCEQ
measurement stations, where only two of the five existing measurement stations were available during each of the seasons throughout
our study. These stations divided the study locations into eastern and
western portions of the city, and several of the bioaerosol sampling
locations were in portions of the cities not easily classified within
those categories. Most of the houses sampled were in the northeastern part of the city. It is quite possible that additional stations
would have shown better correlations in our study. So while our
study did not show that seasonal pollutant data could act as a proxy
for seasons bioaerosol concentrations, we were not able to disprove
the possibility.
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CONCLUSIONS
We cannot, however, state definitively that a true relationship exists
due to the number of variables examined because only two statistically significant relationships were discovered which suggests the
statistical significance is likely due to statistical chance. Use of existing monitors as a proxy for bioaerosol exposure may not be possible
within current parameters in El Paso, Texas.
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ABSTRACT
Objectives: This study highlights the challenges we faced when trying to assess baseline mammography screening rates and reviews
those challenges by assessing the data sources explored and discussing their usefulness in estimating the breast cancer screening rates in
Health Service Region 1 in Texas.
Methods: We examined mammography screening data from the
Texas Behavioral Risk Factor Surveillance System (BRFSS), National Health Interview Survey (NHIS), and National Cancer Institute (NCI) Small Area Estimates (SAE) for Cancer Risk Factors &
Screening Behaviors and compared their usefulness since 2000 for
women 40+ years of age. Codebooks and methodology were reviewed to assess the data definition and collection procedure.
Results: BRFSS provides reliable direct state estimates by year.
NHIS provides reliable direct estimates for the U.S. by census regions. NCI SAE yields data from smaller geographical areas where
information couldn’t be obtained from BRFSS or NHIS directly,
but its data often are delayed due to the modeling process, limiting
their usefulness in designing prevention programs. Texas BRFSS
collects data among randomly selected adult Texans and provides
cluster data for Public Health Regions (PHRs). Texas BRFSS data
showed that Texas has a higher at-risk population for breast cancer
compared with the nationwide rate throughout 2002 to 2010 and the
at-risk rates in non-Metropolitan statistical areas (MSAs) and in rural
county dominated PHRs are consistently higher.

Conclusion: Despite many potential sources of breast cancer screening information that could serve as a baseline, few accurately reflect
rural communities. Texas BFRSS screening information probably is
the most valid and reliable data available. Such data should be used
at a clustered county level. This is particularly applicable in a rural
area where some counties may not have any respondents or adequate
representative sample.
INTRODUCTION
Mammography screening for early breast cancer detection has been
well acknowledged for its importance and significance. Annual or
biannual screening has been recommended for women aged 40 years
and older by the American Cancer Society.1 Nationwide, the use of
mammography among women 40 years and over has increased from
29.0% in 1987 to 67.1% in 2008.2 Some disparities in mammography use have been identified.3-4 The mammography screening rate
among women who reside in rural areas has been reported to be relatively lower compared to the rates in urban, suburban, and/or metropolitan areas.5-7 Such a disparity is likely to be evident in Texas, the
second largest state in the US by both area and population, because
of its geographic size, ethnicity diversity, and un-evenly distributed
population density. It may be more noticeable in West Texas where
about 12% of the state population resides in the area of about half
the size of Texas.8 West Texas is comprised of Public Health Regions (PHRs) 1, 2, 9, 10 and one county from Region 8 (Figure 1).

Figure 1: Texas Public Health Regions Map (available at Texas Department of State Health Services
website http://www.dshs.state.tx.us/chs/info/info_txco.shtm ).

20

TPHA Journal

Volume 64, Issue 2

Of its 108 counties, 98 are classified as rural and 54 are sparsely
populated with fewer than seven persons per square mile.8 Many of
these counties lack mammography screening, medical facilities, or
even physicians and have high rates of poverty and the uninsured.9-10
Several barriers related to a lower screening rate include lower rates
of health insurance, low socio-economic status (SES), and limited
availability of healthcare, particularly primary care and radiographic
services in rural areas.11 Elting and colleagues reported that women
living in counties without mammography facilities had statistically
significantly lower screening rates compared with their counterparts
living in counties with facilities.10
These findings suggest that improvements in mammography access
and utilization are needed for women living in rural areas. To help
meet the need for improved screening in rural areas, the Cancer Research and Prevention Institute for Texas (CPRIT) funded our Access
to Breast Cancer for West Texas (ABC4WT) project to better serve
women residing in PHR1 of West Texas. The goal of this program
is to increase breast cancer screening rates through education and
outreach programs for underserved women living in PHR1 of West
Texas. In order to evaluate the impact of such programs, appropriate
baseline screening information is warranted. However, information
on screening rates is often collected at a national or state level, and
thus is difficult to apply to regional levels, particularly in rural areas
where the data usually are collected using a relatively small sample
size. This paper highlights the challenges we faced when trying to
establish baseline screening rates and reviews those challenges by
assessing the data sources explored and discussing their usefulness
in estimating the breast cancer screening rates.
METHODS
We explored and compared four sources that contain breast cancer
screening data for women 40 years and older: the Behavioral Risk
Factor Surveillance System (BRFSS), the Texas BRFSS,12-13 the National Health Interview Survey (NHIS),14 and the National Cancer
Institute (NCI) Small Area Estimates for Cancer Risk Factors &
Screening Behaviors.15 Codebook and methodology, when available,

were reviewed to assess the variable definition and data collection
procedure. Table 1 provides a comparison of the data sources for
mammography screening.
Findings
The BRFSS is a random digit dialing (RDD) telephone survey designed and conducted by Centers for Disease Control and Prevention
(CDC) to provide reliable direct state estimates on health conditions
and risk behaviors by year.12 The mammography prevalence question has been asked in the BRFSS every two years since 2000 as
part of the core questionnaire for all states. The most recent data for
mammography is from 2010. Women were asked if they had had
at least one mammogram within the last two years by the time of
survey. Even though the BRFSS is not designed to provide county
estimates, county information is recorded and coded. However, if
any county has less than 50 respondents in a given year, the county
code is suppressed due to confidentiality and statistical concerns.
Therefore, although some counties may have adequate sample size to
show reliable direct estimates by year, most counties in West Texas
(especially in our rural setting) do not yield reliable information due
to small sampling sizes (<50 subjects). Texas BRFSS collects data
among randomly selected adult Texans,13 and provides cluster data
for PHRs regarding mammogram utilization from 2002 to 2010 that
allows assessment of the “At-Risk Population,” female respondents
ages 40 years and older who report that they had not had a mammogram within the past two years. Texas BRFSS data showed that:
(1) Texas has a higher at-risk rate compared with the nationwide rate
throughout 2002 to 2010, while both rates dropped in 2006; (2) The
2006 at-risk decline was the most marked in PHR1, compared to
Texas statewide and other PHRs; (3) The 2006 at-risk decline was
also most drastic among white women compared with black women
in Texas; (4) The at-risk rates in non-Metropolitan Statistical Areas
are consistently higher than Metropolitan Statistical Areas from 2002
to 2010. (5) Rural counties dominated regions and as such PHR1, 2,
9 and10 had higher at-risk rates from 2002 to 2010. The at-risk rates
are presented in Table 2 and Figure 2.

Table 1: A comparison of the mammography screening data sources
Data Sources

BRFSS/Texas
BRFSS
NHIS

NCI Small Area
Estimates

TPHA Journal

Reliable Direct
Estimation
State level,
Clustered county
level
National level,
Census region
level
County level,
Clustered county
level

County
Information

Time Frame

Recorded
accessible by
public upon request
Recorded
restricted-use

2000, 2002, 2004,
2006, 2008, 2010

2010

1998, 2000, 2003,
2005, 2008

2008

Recorded
accessible by
public

1997-9 and 20003

2000-2003
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Most Recent data
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Table 2: Texas BRFSS 2002-2010 at-risk rate* for no mammography (95% CI)†
Characteristics
Nationwide
Texas
Non-Metropolitan
Statistical Areas
Metropolitan
Statistical Areas
PHR1

2002

2004

2006

2008

2010

23.7
(23.2-24.2)
31.0
(28.8-33.3)
36.8
(31.9-42.1)
29.6
(27.1-32.2)
35.21
(26.1-45.5)

25.4
(25.0-25.09)
32.2
(30.0-34.5)
37.8
(33.4-42.3)
30.6
(28.1-33.3)
32.2
(23.3-42.7)

23.4
(23.0-23.8)
29.0
(26.4-31.8)
32.2
(27.8-36.9)
27.4
(24.2-30.8)
23.42
(17.4-30.7)

23.2
(22.9-23.6)
27.4
(25.6-29.2)
34.8
(30.3-39.7)
25.4
(23.4-27.5)
32.3
(26.1-39.1)

24.6
(24.3-25.0)
29.9
(28.2-31.7)
38.2
(34.7-41.8)
28.2
(26.6-30.6)
30.6
(26.0-35.6)

28.6
(26.2-31.2)
35.3
(25.2-47.0)
37.8
(32.3-43.7)
-3

29.1
(26.6-31.7)
27.2
(18.0-39.0)
39.6
(34.3-45.1)
-

27.2
(24.0-30.7)
20.2
(14.3-27.7)
38.4
(32.8-44.4)
46.3
(24.9-69.2)
21.6
(15.5-29.3)
-

24.8
(22.8-26.8)
29.6
(23.4-36.6)
29.3
(25.3-33.7)
36.3
(18.6-58.7)
32.3
(26.0-39.1)
-

Race
Texas White

29.9
(28.2-31.7)
PHR1 White
32.8
(28.1-37.7)
Texas Hispanics
31.6
(28.1-35.4)
PHR1 Hispanic
32.6
(24.5-41.8)
Texas Black
30.5
33.5
26.2
(23.4-38.6)
(28.8-38.2)
(21.1-32.0)
PHR1 Black
30.9
(18.6-46.7)
*: % of female respondents ages 40 years and older who reported not having a mammogram within the
past two years.
†: Information based on Texas BRFSS website query system and staff provided data. Discrepancy
existing in 2010 data between the query system and staff provided data due to weighing issues.
1.
The highest at-risk rate compared with other PHRs in Texas in 2002.
2.
The lowest at-risk rate compared with other PHRs in Texas in 2006.
3.
The '-' indicates that the sample size was < 50.
Figure 2: At risk rates (%)* of all Public Health Regions in Texas 2002-2010**

* % of female respondents ages 40 years and older who reported not having a mammogram

within the past two years
**Information based on Texas BRFSS staff provided data
† West Texas Regions
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The NHIS is an in-person survey designed and conducted by the
National Center for Health Statistics (NCHS) which is part of the
CDC to monitor the health of the United States population through
the collection and analysis of data on a broad range of health topics.14 The sampling frame for the NHIS allows public use estimates
to be made for the whole United States and the four Census Regions.
Its mammography prevalence question asked when the most recent
mammography was done. The questions were included in the Cancer
Control Module (also called the Cancer Control Supplement) that
was used in 1998, 2000, 2003, 2005, and 2008. State and county
information, however, is for restricted use and requires further application to obtain. Regardless, the information obtained at the county
level may not generate reliable information because the sample size
is smaller than BRFSS, and some counties may have zero respondents in the survey. Therefore, NHIS data were not used in our assessment to estimate the screening utilization, and no information
from NHIS is presented in the results.
The NCI Small Area Estimates applies a novel statistical methodology combining responses from the BRFSS and NHIS and yields
estimates at a smaller geographical area where information couldn’t
be obtained from either survey directly.15 The model-based estimates allow the possibility to calculate the clustered county information, with Health Service Areas 405 and 406 in the NCI model-based
estimate being approximately equal to the PHR1 area. Currently,
mammogram information is available at the county level only for the
1997-1999 and 2000-2003 time periods. Although this estimate is
more reliable than either the BRFSS or NHIS, the information often
is delayed due to the modeling process. For instance, the most recent
information currently available is 2003 data, which cannot serve as
a timely tool in designing prevention programs. NCI Small Area
Model-based Estimates showed that during the 2000-2003 periods,
the at-risk rates were 34.7% for Texas as a whole and approximately
35.2% for PHR1. Many counties in PHR1 had zero or very few
respondents in the 2000-2003 and 1997-1999 BRFSS data. The majority of the respondents resided in a few counties close to metropolitan areas such as Lubbock and Amarillo, and model-based estimates
were made only for areas having more than 50 respondents (Table
3). The at-risk rate increased nearly 10% in Panhandle areas in the

two time periods.
DISCUSSION
The main challenge we faced is the difficulty of obtaining information at an individual rural county level using BRFSS and NHIS data
sources. Our findings showed that the larger the region sample size
is, the smaller the confidence interval of the reported at-risk rate is.
This indicates that the estimates at the state or national level are more
precise than in a smaller regional level. However, state level data
may not be representative and useful for program planning in a region with a small population, particularly at an individual county
level. As demonstrated by our study, PHR1 had higher overall at-risk
rates in 2002, 2008 and 2010, the same rate in 2004, and a lower rate
in 2006, compared with the Texas state level. Valid data for Hispanic
women over age 40 have been collected only since 2006. Our findings showed that PHR1 has higher at-risk Hispanic rates than that of
the state Hispanic level. This higher at-risk rate is possibly the result
of multiple factors, such as lower health care access or cultural or
language barriers, in addition to PHR1’s rurality.
The BRFSS and other surveys may also have overestimated mammography rates in PHR1 because of the higher proportion of respondents in the metropolitan areas in the BRFSS sampling. For instance,
as shown in the NCI estimates, the nearly 10% increase of mammography utilization in Panhandle areas from 1997-1999 to 2000-2003
periods may be simply due to the decrease of number of respondents
from 101 to 80. Within such a small sample size, the change is likely
to be overestimated and may not provide sufficient information for
individual county targeted program planning for service delivery.
On the other hand, the regional data at clustered county level are
posted at Texas BRFSS website (http://www.dshs.state.tx.us/chs/
brfss/query/brfss_form.shtm). Note that some PHRs are combined
in the online query system. A multi-year data file (2007-2010, in
which the mammogram data would only have two years worth) can
be shared upon request with a suppression rule for data files if any
county has <50 respondents in a given year. We strongly encourage that health professionals work closely with Texas BFRSS staff
during the planning stage to obtain as much screening information
as possible because this probably is the most valid and reliable data

Table 3. Model-based mammography rate within past 2 years for women older than 40 years in Texas
Public Health Region1
Texas PHR1
Counties
Panhandle Areas
Hutchinson
Potter
Randall
Other 13 counties2

South Plains
Areas
Hockley
Lubbock
Other 11 counties2

N in BRFSS
80
6
17
29
28
(range 05/county)
81

2000-2003
mammography
%±SE
63.9±2.4%
-1
-

59.5±3.2%

N in BRFSS
101
11
26
33
31
(range 16/county)
77

1997-1999
mammography
%±SE
54.1±2.4%
-

58.6±3.0%

10
4
51
52
20
21
(range 0(range 05/county)
5/county)
1
: - indicates that no mammography data are available.
2
: The n in those counties range from 0-5, with a majority having zero participants, therefore, a cluster
number is used.
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available.
Locally collected data may provide more details at the individual
county level to better assess screening rates, but some challenges
exist in the methodology of data collection. While local mammogram providers’ records would be a good source to track the number
of mammograms performed, it is difficult to determine an accurate
rate because of the lack of denominator (or population) information.
In addition, when more than one provider is involved, their records
may overlap. Although mammography providers acknowledge the
importance of accurate screening rates, establishing a baseline locally takes time, personnel, and resources. Moreover, unlike the cancer registry, screening service providers are not required nor do they
have the incentives or motivation to report screening information to a
centralized system. Demographic or other information usually valuable for research is often collected by the providers at a minimal
level to ensure compliance with the Health Insurance Portability and
Accountability Act (HIPAA). Therefore, although the locally collected screening data may provide information about the services,
this information must be used with caution in program planning. A
local survey could also be utilized, but it requires a well designed
data collection mechanism supported by an agency that has the funds
and personnel to carry it out.
Reporting time is another challenge to using screening rates for intervention program planning in a region with low population density.
All the data we obtained have some time delay in reporting due to
the time for data collection and analysis. For a short-term project,
the most accurate baseline data may be published only about the time
that the project is completed, which makes it very difficult to assess
the impact of the screening intervention in a timely manner. Although outreach or education can be assessed as alternative parameters of the intervention, those valuable activities are weak proxies
in evaluating the effectiveness of a screening services intervention.
Documenting the absolute number of screening services provided introduces confounding variables in the locally collected data.
Unlike screening data, cancer incidence is collected in a systematic manner either through population and/or hospitals as required
by Texas state law (i.e. The Texas Cancer Incidence Reporting Act,
Texas Health and Safety Code, Chapter 82). So such incidence information may be used in designing cancer prevention and control
programs. Identifying any linear or non-linear association between
the screening rate and incidence rate is a subject that requires more
data and further statistical exploration. Such association, if any, is
likely to be specific to demographic and geographic characteristics.
For instance, Elting and colleagues reported that women who lived in
counties with mammogram facilities were significantly less likely to
have advanced-stage breast cancer diagnoses, compared to diagnoses
of their counterparts who lived in counties without facilities; such
disparities often occurs in rural Texas counties such as most counties
in PHR1.10 This higher rate of late stage cancers in rural areas is due
to the effects of no screening on undiagnosed developing cancers.
After screening becomes more prevalent, we expect the earlier stage
cancers will increase in incidence reports.
In summary, BRFSS and NHIS data may be used at national and
state levels to provide baseline information for program planning
or evaluation, and BRFSS data may be used at the regional level
within a state. However, neither source has high utility at a granular, county level. Although they are the less current, NHIS data are
more relevant at a regional level (e.g. Northeast US). To generate an
evaluation baseline at the county level, BRFSS and NCI Small Area
Estimates are recommended, although the latter provides delayed information only. Working with the state BRFSS coordinator is highly
encouraged for obtaining clustered county level data. Locally col-
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lected screening data and cancer registry data, where available, may
supplement BRFSS and NCI Small Area Estimates data, but have
many limitations and should be used with caution. Better surveillance data that contains an accurate sampling of individuals living in
rural communities is greatly needed.
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The Importance of Data to Public Health: An Introduction
Carolyn Medina, MA, MLIS
Center for Health Statistics
Texas Department of State Health Services, Austin, Texas
The collection and analysis of data have played an important role in
public health efforts of western societies since the mid-1800’s. Dr.
John Snow used a map to plot out where cholera cases were occurring in a section of London, thus leading to a successful prevention
effort once a water pump handle was removed.1 Florence Nightingale used scientific data and analysis to prove to authorities that the
majority of the British deaths in the Crimean War were caused by
unsanitary conditions.2 Ever since those early days, persons concerned with the public’s health and well-being have counted persons
with illness, looked for trends, and found innovative ways to prevent morbidity and death. Our systems for compiling and analyzing
data used to improve the public’s health have become more complex,
especially with the advent of data processors, but many of the challenges remain the same.
In Texas, for example, the first Health Data Institute was established
in 1970. The Institute was told to “develop a system which will
make data files of each agency compatible in obtaining, filing, and
retrieving information… Information from 1970 Census tapes will
be combined with health data from state agencies in providing for

a comprehensive review of state plans and programs by individual
state agencies.”3 The data were to be used by the Governor’s Office
of Comprehensive Health Planning and by councils of government.
Forty years later we are still trying to make data files compatible and
useful for health planning and public health program evaluation.
The agency currently charged with collecting data on health trends
in Texas is the Texas Department of State Health Services (DSHS);
the Center for Health Statistics (CHS) is primarily responsible for
gathering and analyzing population based data. In this issue we will
highlight what data are available, give a sample of how they can be
used to understand public health issues, and encourage readers to
use these data for other projects throughout the state of Texas. Public health efforts cannot be evidence-based without data – thus the
need for good data. Table 1 is an inventory of databases within CHS
and demonstrates the wide range of types of data available. A short
description of the data set is included. In addition to the Center for
Health Statistics, there are other primary data resources available at
the Texas Department of State Health Services, as shown in Table 2.

Table 1
DSHS Center for Health Statistics Primary Source Data
Website address linking to all these data files: http://www.dshs.state.tx.us/chs/links.shtm

Data Set

Description

Birth data in
Texas

Frequencies and rates for birth outcomes and
risk factors. Includes adolescent births; preterm and low birth weight births.

Disease
prevalence and
health risk data
for adults
Disease
prevalence and
health risk data
for school-aged
youth
Health
professions
licensing boards
5
data in Texas
Hospital
discharge data
Hospital facilities
in Texas, annual

survey
Hospital facilities
in Texas, annual

survey
supplement
Mortality data in
Texas

State level only; includes asthma prevalence;
suicide attempts; drug and alcohol use;
physical inactivity; and more.

Interactive query
system on
website

None

Demographic information and number of
health providers by location.

Data provided as
HTML tables for
up to 30 years

None

Inpatient discharge data at patient level.

HTTP download
of compressed
flat file.
SFTP in dbf
format; sent
zipped
SFTP in dbf
format; sent
zipped

Varies by year;
older data
freely available
Varies by year

User customized
HTML tables;
CSV or Excel file,
& HTML tables
Reports on
website;
deidentified data
may be available
upon request
Reports on
website;
deidentified data
may be available
upon request
HTTP download
of compressed
flat file.
User customized
HTML tables &
CSV files

None

Report only

None

Survey of uncompensated care, beds and
utilization, revenue, Medicare/Medicaid
utilization and types of hospital services.

Survey of charity care, governmentsponsored indigent health care, and other
community benefits information.
Frequencies and population-based rates,
Mortality rates and cause of death, except
cancer.

Nurse staffing
survey

Survey of nurse staffing in hospitals, longterm care facilities, home health agencies,
and hospice.

Nursing supply
and education,
annual survey

Nursing student admission, demographics,
and trends; faculty demographics.

Outpatient
discharge data

Discharge data from hospitals and
ambulatory surgery centers.

Population in
Texas

Counts and percentages, 1990 - 1999
(Estimates)
2000 & 2010 (Census counts)
2001 - 2009 (Estimates)
2011 - 2020 (Projections)
One time survey of public health workers in
2007.

Public health
workforce in
Texas
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Applicable
4
costs
None

Most large counties in single year file; other
counties in multi-year files. See website for
types of questions asked.

File format
details
User customized
HTML tables;
CSV or Excel file,
& HTML tables
Interactive query
system on
website
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None

Varies by year

None

None

Varies by year

None
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Table 2
Primary Source Data from Other DSHS Programs
Website address linking to all data files: http://www.dshs.state.tx.us/chs/links.shtm
Data Set

Description

File format
details

DSHS Program

Birth defects in
Texas

Frequencies and
rates for selected
birth defects.

User customized
HTML tables &
CSV files

Birth Defects Epidemiology and
Surveillance Branch

Cancer in Texas

Provides cancer
incidence/mortality
query tool, tables,
fact sheets,
publications.
Annual
surveillance
reports on HIV,
AIDS cases and
on Chlamydia,
Gonorrhea and
Syphilis in Texas.
Vaccination levels
among children
who attend public
and private
schools in Texas.
Influenza activity
in Texas taken
from laboratory
testing, regional
and network
reports.
Service utilization
data for mental
health, substance
abuse, and
methadone
programs.
Injury frequencies.
Type of injury, age
group, gender,
county or trauma
service area
Cases and rates
of Tuberculosis in
Texas
Numbers and kind
of human cases of
diseases
transmitted by
animals (i.e.,
rabies)

User customized
reports;
SEER*stat data

Texas Cancer Registry

Reports

HIV/STD Program

Report

Immunization Branch

Web page or
report

Infectious Disease Control Unit

Excel format
upon request via
meeting with
consultant

Mental Health and Substance Abuse
Services

User customized
HTML tables &
CSV files

Environmental Epi and Injury Surveillance
Group

Reports

Infectious Disease Control Unit, TB
Services

Web page

Infectious Disease Control Unit

HIV/STD data

Immunizations in
Texas

Influenza
surveillance in
Texas

Mental health
and substance
abuse in Texas

Trauma in Texas

Tuberculosis in
Texas
Zoonotic
diseases

But why does collecting data matter? When do data become meaningful? One way to understand data and its relationships is through Ackoff’s DIKW model encompassed in the following graphic:

WISDOM
KNOWLEDGE
INFORMATION
DATA
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Here at DSHS, all of the elements contained in this graphic come
together. We collect many numbers: the number of people in Texas
discharged from the hospital and what procedures they underwent
in the hospital; we collect how many babies are born each year, and
how many people die and from what causes. We count how many
Texans work in health professions. We count reportable infectious
diseases. But these numbers (data) do not become meaningful until
we turn them into information and knowledge. Information provides
answers to questions like who, what, when, and where.6 For example at DSHS, we have registries that count numbers and types of
cancer or children affected by lead exposure. Knowledge answers the
how questions. For example, the lead registry can be used to figure
out how children are coming in contact with lead. Understanding is
the next level and allows for an appreciation of why. Once we know
how and why children are being exposed to lead, we can determine
wise strategies to reduce this exposure. Wisdom deals with future vision and designs which are essential for the practice of public health.
Knowledge and understanding are currently being generated by our
data in other ways. For example, we manage our data to determine
the standardized prevalence and incidence of certain diseases. We
gather population based measures of behaviors such as how many
adults smoke or have chronic diseases. The vital statistics we collect
give us knowledge about life from birth to death in Texas, providing
the means to secure legal documents or receive benefits available
only to Texas residents. We also compile data on marriages, divorces, abortions and fetal deaths. Studying these data helps determine
trends in the social structure of Texan society. Epidemiologists use
data to investigate the persons, places, and times of disease outbreaks
and track individuals across boundaries to determine the causes of
an outbreak. Planners use the data to discover a need for outreach,
create educational programs, begin interventions, and evaluate if the
programs or outreach efforts were successful. The data are used to
identify disparities in health status by race or ethnicity, socioeconomic status, or other population characteristics, and then solutions
can be tried to reduce these disparities. DSHS data are used often for
academic research with Institutional Review Board approval, always
keeping in mind the importance of individual privacy and confidentiality.
In this issue we will showcase some of the types of data that were
listed in Table 1. Reducing Adult Potentially Preventable Hospitalizations in Texas by Mike Gilliam provides information on how Texas is moving from data to action at a community level. He describes
how data on adult potentially preventable hospitalizations are being
used by local community members to target areas of need, improve
community health, and reduce healthcare costs to counties.
Brian King applies data from licensing boards of health professions
to determine where shortages of physicians actually occur geographically in Texas and to outline what kind of specialists are needed
in the state of Texas. He concludes that analyzing shortages based
on the overall number of physicians in the state does not paint a
complete picture or fully suggest what remedies might be needed to
match specialists with the population.
Robert Reynolds, et al. use data from two sources at DSHS, the Mental Health and Substance Abuse Division and mortality records at
CHS, to study if clients of Local Mental Health Authorities show
increased mortality in comparison to the general population of Texas
over a three year time span. Data linkage and matching from different sources provides valuable insight into health status. But for many
reasons, it has not always been easy to link data. Databases are not
always compatible. Many were created with a specific goal in mind
and compatibility with former data collection efforts was not always
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considered. In addition, there were legislative barriers. For many
years, it was not legal to link hospital discharge data with any other
data sources. This meant that program staff could not investigate
how many patients died within a 30-day post-discharge period using
mortality statistics, for example. Fortunately this law was changed
during the Texas legislative session of 2011, and now Agency staff
and researchers can link data and look at patient outcomes as long as
confidentiality and other safeguards are maintained.7 While public
use data files are widely available for analytical purposes, more work
needs to be done to establish policies and protocols for the transmission, sharing and linking of sensitive data for research purposes
amongst governmental, academic and other entities promoting public health statewide. Efforts to integrate data across all Health and
Human Service Agencies in Texas, such as through the Enterprise
Data Warehouse (EDW) should serve to facilitate the development of
policies and protocols.8 Data is needed to help improve the delivery
of health care services to Texans, help evaluate program effectiveness, assure that services are delivered in a cost effective manner,
and help forecast the state’s human services needs and priorities in
the future.
Besides the articles in this issue, there are many other examples of
why data matter. As mentioned earlier, the use of data in public health
is very important in order to help public health programs and health
policies be based on scientific evidence. The Healthy Texas Babies
initiative is one example of the extensive use of birth data to change
public practice.9 The initiative was developed to help Texas communities decrease infant mortality, one of the more persistent health disparities amongst racial/ethnic groups in Texas, using evidence-based
interventions.10 It involves community members, healthcare providers, and insurance companies. Reducing infant mortality and morbidity not only improves the health of Texas babies and mothers, but
also has the potential to save millions of dollars in healthcare costs.11
Finding effective methods to prevent suicide is another example of a
public health issue that relies heavily on data. Mortality statistics are
reviewed and analyzed in order to find trends in age, race, gender,
and method. This review of the data leads to evidence-based programs that aim to prevent mortality from suicide. See, for example,
the presentation from November 2011, “DSHS Grand Rounds: The
Science and Study of Suicide Prevention” available on the Internet at
http://extra.dshs.state.tx.us/grandrounds/GR-11-9-11.pdf.
Disaster prevention and preparedness programs use mortality data
as well. Zane et al. studied causes of death after Hurricane Ike.12 Indirect causes of death from carbon monoxide poisoning after hurricanes have also been analyzed. Once public health professionals
determine trends from the data, they are able to propose methods
such as publicity or educational campaigns in order to prevent future
mortality from disasters.
Combining the knowledge domains of information science, computer science, and management science with public health has come
to be known as the field of public health informatics. Data are the
cornerstone of public health informatics and are vital in the quest
for improved quality within public health. New systems need interconnectedness and interoperability. Lombardo writes that improved
health outcomes come from data used to quantify health problems,
develop value or the business case; and to define indicators of success through the use of performance measures.13 In this time of serious budget constraints, the programs and interventions used in public
health must be effective and efficient. Reliable data is the foundation
of the quality movement.
The papers in this issue showcasing DSHS data are just the begin-
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ning. This issue demonstrates how data that are already being collected can be used to improve the health of Texans. We ask readers to
review the tables and read the articles contained within this issue. See
what questions can be answered, what questions need to be studied,
what trends can be determined, and how the quality of public health
services can be improved by making wise choices using information
and knowledge based on public health data.
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ABSTRACT
Rates, statistical significance, and confidence intervals are all important measures to describe data. However, these data measures may
not be the most effective in engaging community health stakeholders
and policymakers who do not have a working knowledge of statistical methodology. This article outlines how the Texas Department of
State Health Services (DSHS) transformed data on adult potentially
preventable hospitalizations, a major financial burden, into more
user-friendly information to use in improving community health and
reducing healthcare costs. By transforming the data, DSHS significantly increased the engagement of local elected officials and community groups to deal with the problem of adult potentially preventable hospitalizations. Transformation of the data focused on making
the information easier to understand and more relevant to these
stakeholders. For example, policymakers are more engaged when
data is presented in financial perspectives rather than risk-adjusted
rates.1 A key example of transforming data into action was when the
82nd Texas Legislature appropriated funding for DSHS to implement
interventions to target adult potentially preventable hospitalizations.
BACKGROUND
The Agency for Healthcare Research and Quality (AHRQ) is the lead
federal agency responsible for research on health care quality, costs,
outcomes, and patient safety. AHRQ has compiled a list of conditions labeled, “potentially preventable” because if an individual had
access to and had cooperated with appropriate outpatient healthcare,
the hospitalization most likely would not have occurred.2 Conditions include:
• Bacterial Pneumonia;
• Dehydration;
• Urinary Tract Infection (UTI);
• Angina (without procedures);
• Congestive Heart Failure (CHF);
• Hypertension;
• Asthma;
• Chronic Obstructive Pulmonary Disease (COPD);
• Diabetes Complications.
The data on potentially preventable hospitalizations was based on
inpatient hospital discharges, collected by the Texas Health Care Information Collection (THCIC), at DSHS. THCIC was created by the
74th Texas Legislature in 1995 and its primary purpose is to provide
data that will enable Texas consumers and health plan purchasers to
make informed health care decisions. THCIC's charge is to collect
data and report on the quality performance of hospitals and health
maintenance organizations operating in Texas.
Historically, DSHS presented potentially preventable hospitalization
data in a one page table format that included data on all 254 counties
and Texas. The table had data on admissions, population, observed
admissions per 100,000 population, risk-adjusted admissions per
100,000, and 99% confidence-interval for risk-adjusted admissions.
Potentially preventable hospitalizations create a major financial burden on Texans. From 2005 to 2010, adult Texas residents received
approximately $39.5 billion in hospital charges for hospitalizations
that were potentially preventable.3 This amount equals $2,100 for
every adult Texan.
Action
In 2007, DSHS used adult potentially preventable hospitalization

TPHA Journal

Volume 64 Issue 2

data in developing the East Texas Community Health Needs Assessment (ETCHNA), which was a major effort to document health issues in thirty-five counties in East Texas.4 But this time, DSHS did
not highlight the data by risk-adjusted rates and confidence intervals – it was highlighted by number of hospitalizations and hospital
charges.
When DSHS presented the results of ETCHNA, it became immediately apparent that community health stakeholders (including county
judges) were drawn to how the potentially preventable hospitalization data had been presented. Community health stakeholders could
understand the impact of potentially preventable hospitalizations on
their adult county residents from a financial perspective. Community
health stakeholders began to ask questions and engage the data. The
positive engagement experiences, in 2007, led DSHS to develop a
new format for the data that highlighted the number of hospitalizations, average hospital charge, total hospital charges, and total hospital charges divided by the adult county population.
In 2008, county judges and community health stakeholders in Freestone County and Red River County wanted to do something about
bacterial pneumonia because they understood, through the data, the
impact the condition was having on their adult county residents. Under the leadership of the county judge, community health coalitions
in these two counties used the potentially preventable hospitalization data to implement a vaccine outreach campaign for both bacterial pneumonia and influenza. The evaluation data developed by
DSHS and presented to stakeholders in both counties was also put
into a user-friendly format that emphasized admissions and hospital charges. For example, Freestone County adult residents had 102
hospitalizations for bacterial pneumonia in 2009 compared to 117
in 2008. This represents a 12.8% decrease and $297,645 in hospital
charges potentially avoided.5
While the initial focus of the coalitions in Freestone County and Red
River County was bacterial pneumonia, the data also allowed them
to understand how all adult potentially preventable hospitalizations
impacted their community. For example, Red River County adult
residents had 580 adult potentially preventable hospitalizations in
2009 compared to 733 in 2008. This represents a 20.9% decrease
and $2,718,963 in hospital charges potentially avoided.6
In 2008, DSHS developed a website (http://www.dshs.state.tx.us/ph)
containing county profiles for all 254 counties in Texas regarding
adult potentially preventable hospitalizations. The website also had
clinical profiles on how communities can potentially prevent these
conditions. In addition to the county profile, individuals and organizations can request in-depth profiles that provide information on:
average age, sex, race, ethnicity, zip code of residence, hospital, average length of stay, average hospital charge, total hospital charges,
discharged to, and expected source of first payment. Information
can also be provided on secondary diagnosis of mental illness and/
or substance abuse. This information further helps the community to
understand the dynamics involved in one or more of the adult potentially preventable hospitalization conditions.
Since 2008, DSHS conducted more than 15 presentations on the
potentially preventable hospitalizations data to health-related associations, health-related conferences/meetings and graduate classes.
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In 2010, DSHS presented the data before the Public Health House
Committee of the Texas Legislature.
Short and Long term Impact
The potentially preventable hospitalization project had an impact of
the following:
1. The visibility and understandability of the data led the Texas 82nd
Legislature to appropriate $2,000,000 in funding for DSHS to implement activities to reduce hospitalizations associated with potentially preventable hospitalizations for the period between 01/01/12
– 08/31/13.
2. From these appropriations, DSHS funded sixteen counties to
implement community coordinated evidence-based interventions
to reduce hospitalizations and/or hospital charges among their adult
county residents.
3. Each condition a county is funded to target will have a Plan of Action. The Plan of Action will serve as a roadmap in planning and implementing interventions in the county and will be assessed monthly
at coalition meetings. Coalition organizations include a variety of
stakeholders, including: hospitals, Texas Agri-life, DSHS, federally qualified health centers, media, colleges & universities, skilled
nursing facilities, mental health and substance abuse providers, local health departments, philanthropic entities, healthcare providers,
public transit, faith-based organizations, pharmacies, home health,
chambers of commerce, independent school districts, local elected
officials, and county indigent healthcare programs.
CONCLUSION
By presenting the potentially preventable hospitalization data in a
different reporting format, DSHS significantly increased stakeholder
and local community engagement around adult potentially preventable hospitalizations. The most tangible success was the attention
the data received from the 82nd Texas Legislature, evidenced by their
appropriating funding for DSHS to implement interventions to target
adult potentially preventable hospitalizations at the local level. This
project shows that engaging community health stakeholders with
data that allows them to understand the economic/financial impact
was successful.

Although public health researchers know the value of reporting the
burden of a disease in terms of rates per population, often the impact of an action taken on disease reduction may be missed by nonresearchers. The efforts described in this article show how a new
communication strategy using data that is already collected by the
state was used. This existing data highlighted data-driven public
health issues in local communities. These communities now better
understand what the data means and are coming up with solutions to
reduce the cost of healthcare in their communities and improving the
health of their residents.
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Table 1
Funded County
(01/01/12 – 08/31/13)
Angelina
Brooks
Ector
Grayson
Hunt
Liberty
Limestone
Nacogdoches
Orange
Polk
Red River
San Augustine
Tom Green
Trinity
Victoria
Walker
30

Potentially Preventable Hospitalization
Condition(s)
Bacterial pneumonia, Dehydration, and
UTI
Bacterial pneumonia
Asthma and COPD
Bacterial pneumonia, Dehydration, and
UTI
Bacterial pneumonia and COPD
Bacterial pneumonia, CHF, and COPD
Bacterial pneumonia and CHF
Dehydration and UTI
Bacterial pneumonia, CHF, and COPD
Bacterial pneumonia, CHF and COPD
CHF and COPD
Bacterial pneumonia
Bacterial pneumonia, UTI, and COPD
Bacterial pneumonia, UTI and COPD
Bacterial Pneumonia, CHF and Diabetes
Hypertension and Diabetes
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ABSTRACT
Objective: It has often been reported that Texas has a shortage of
physicians. However, analyzing shortages based on the overall number of physicians does not paint a complete picture of the problem
or fully suggest remedies. In a state as geographically large and culturally diverse as Texas, it is important to know exactly where the
shortages are and which specific physician specialties are experiencing shortages, and highlight the issue of inequitable distribution of
physicians statewide.
Method: We obtained data on health professionals from the licensing
boards for the year 2010 and conducted statistical analyses. Physicians were grouped by county and specialty, and the population
composition of counties was analyzed by county, gender, and age.
Other indicators that could affect demand were considered, such as
death rates and birth rates, and the supply of other health professionals such as mid-level providers. The findings are presented in a
series of maps.
Results: Outside of the major metropolitan areas, Texas has high
population-to-provider ratios for many health professionals; and,
there are many counties, mostly rural, that do not have any of certain
types of specialists. In particular, as indicated through a series of
maps, the areas west of I-35 face shortages, in some cases requiring
patients to travel significant distances to see a specialist.
Conclusions: Simply increasing the number of doctors in Texas will
not fully address the problem of shortages. While physicians need
to be incentivized to practice in the rural and underserved areas, they
should also be encouraged to practice in the areas that have a higher
need for that type of specialist and where indicators show a high need
for their services.
INTRODUCTION
Does Texas have a shortage of physicians? There is no short answer
to this question, partly because it is not easy to quantify shortages
of healthcare professionals. The Texas Medical Association (TMA)
states that more doctors are needed because of a whole host of reasons. These range from a rapidly growing population to an aging
population requiring specialized care.1 Per capita, Texas is behind
several other states in terms of the supply of physicians. Other data,
such as from the Health Professional Shortage Area (HPSA) program, administered by the Health Resources and Services Administration (HRSA), examines county level data and identify shortages
of primary care physicians based on a population-to-primary care
physician ratio (or supply ratios).2 There are caveats but in general,
a county can be considered by HRSA to have a shortage if the population-to-provider ratio is 3,500:1 or greater. Overall, the Texas ratio
in 2010 for primary care physicians was 1,448:1, which does not
suggest a shortage.3 Yet, the HRSA website indicated that in August
of 2011, Texas was short 484 primary care physicians in all of the
designated shortage areas combined.
It is important to examine these numbers in a little more detail to determine whether the TMA perspective or the HRSA numbers present
a true picture of the situation. It is generally agreed that health care
needs can vary with the composition of the population, especially
in a state as geographically large and culturally diverse as Texas.
For example, counties with large child populations will have more
demand for pediatricians; counties that have a large number of women of child-bearing age will have more need for obstetric services.
Counties with a large elderly population will have more need for
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geriatricians and other specialists who focus on the health concerns
of the elderly. Moreover, like the general population, healthcare providers tend to congregate in the urban areas, and some of the urban
counties have very low supply ratios, while some of the rural counties have less than optimal supply ratios.
Failure to uniformly apply the suggested ratio of healthcare providers geographically, results in inequitable distribution: broadly defined, this refers to situations where large numbers of physicians are
located in some areas of the county or state while other areas do not
have any. Inequitable distribution is an important and widely known
consideration in looking at the physician supply ratios.4 Simply increasing the number of physicians in Texas will not necessarily alleviate the real or perceived shortages if they do not practice in the
geographic areas that are in need, or if they do not serve population
groups that are lacking access.
In this paper, which is exploratory in nature, we examined the countylevel data from Texas, and generated supply ratios of sub-specialists
(pediatricians, obstretrics and gynecologists, cardiologists, radiologists and oncologists and geriatricians). More pertinently, we examine the supply ratios in the context of county level demographic compositions for several conditions contributing to the leading causes of
death statewide (e.g., heart disease and cancer) and other medical
needs. Our purpose is to represent a more accurate picture of the
distribution of physicians.
METHODS
We obtained data on health professionals from the licensing boards
and conducted statistical analyses using SPSS, primarily cross-tabulations and frequencies, to analyze data from 2010. Physicians were
stratified by county and specialty, and the population was analyzed
by county, gender, and age. As noted previously, we attempted to
identify shortages of specific sub-specialists, even if a county was
not considered to have an overall shortage of physicians. Birth rates,
death rates, mortality statistics, and demographic information were
taken from data sources at the Texas Center for Health Statistics.5
Several indicators were analyzed; we took into consideration the
composition of the population of each county, including which counties were above the Texas average in the percentage of the population
ages 0-18, 65 and older, and women of childbearing age (15-44). We
determined which counties had high supply ratios for the provider
types that would target specific population groups, such as children
or women. Counties with no providers or very high populationto-provider ratios were considered to have some level of shortage.
We also considered whether there were other physicians who could
provide care; for example, for children, family and general practice
physicians were considered to be providers who could supplement
the supply of pediatricians. Some counties had no pediatricians but a
satisfactory number of family/general practice physicians; therefore,
these were not considered to have shortages. We also considered if
there were mid-level providers who could provide care and supplement the supply of physicians; for the purposes of this study, only
physician assistants and nurse practitioners were considered as midlevel providers, unless otherwise noted. The findings of our research
were mapped based on the physicians’ county of practice.
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RESULTS
Pediatricians
In 2010, 27.4% of the Texas population was aged 0-18. The majority
of counties, 137 out of 254, did not have pediatricians. Twenty three
of these counties had a higher proportion of children ages 0-18 than
the Texas average. Other pertinent findings show:
• 15 of these 137 counties did not hold some type of HPSA designation, and
• 49 counties statewide had pediatrician ratios above the 3,500:1
threshold.
If family and general practitioners – who can also provide care to
children - are included in the mix, then there were still thirty-three
counties with no providers (with all but two holding HPSA designations). Of the thirty-three counties, about one-half of those also did
not have any mid-level providers.
To sum up, there are several counties in Texas, including several with
a higher proportion of children than the statewide average, that have
a shortage of medical providers. Mapping the data, as shown in Figure 1, indicates that most of the counties west of I-35 have a degree
of shortage, but many counties located to the east also experience
similar trends. Indeed, only a minority of counties statewide have no
quantifiable shortage of pediatricians.
Obstetrics and Gynecology
In 2010, 21.5% of the Texas population was female ages 15-44, yet
148 (58.2% of all counties statewide), had no Obstetrics and Gynecology specialists (ob/gyns). Inclusive amongst these 148 counties
were 54 with a birth rate higher than the Texas average. Most of the
counties with no ob/gyns held some type of HPSA designation, but
eighteen of them did not. Thirty-three of those counties also did not
have a family/general practice physician, and half of them had no
mid-level providers.

Figure 1: Shortage of Pediatricians

No quantifiable shortage
No Pediatricians
No Pediatricians or Family/General Practice
No Peds, FP/GPs, or mid-level providers
Pop-to-provider ratio >3,500:1
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We looked at the supply of ob/gyns in the context of other possible
high need indicators relative to mortality such as infant deaths, fetal
deaths, neonatal deaths and maternal deaths. Fifty-six of the counties with no ob/gyns had infant death rates that were above the Texas
average; fifty-one had above average neonatal death rates; forty-two
had above average fetal deaths; and, four had above average maternal death rates. None of those 148 counties had a specialist in
neonatology or neonatal-perinatal medicine.
Another 38 counties had ob/gyn ratios above 3,500:1
• Fourteen of the 38 had higher than average infant death rates,
• Thirteen had higher than average neonatal death rates,
• Fourteen had higher than average fetal death rates, and
• Eight had higher than average maternal death rates.
The counties which we consider to have some level of shortage were
spread throughout the state. Most of them are west of the I-35 corridor. As noted previously, only a minority of counties demonstrate
no quantifiable shortage of ob-gyns (see Figure 2).
Cardiology
Diseases of the heart are one of the leading causes of death in Texas,
accounting for 23.5% of the mortality statewide in 2008. In 2010,
70% of the counties statewide did not have any cardiac specialists
(180 of 254). For the purposes of this report, cardiac specialists were
physicians specializing in cardiology, cardiac electrophysiology, cardiovascular diseases, cardiovascular surgery, interventional cardiology, or pediatrics - cardiology. Of those 180 counties:
• 154 of them had rates of death due to cardiovascular diseases
above the Texas average, and
• 43 counties had higher population-to-provider ratios than the
Texas average.

Figure 2: Shortage of Obstetrics/Gynecologists

No quantifiable shortage
No Ob/Gyns
No Ob/Gyns or FPs/GPs
No Ob/Gyns, FPs/GPs, or midlevels
No Ob/Gyns, 2 indicators above TX average
No Ob/Gyns, 3-4 indicators above TX average
Ratio above 3,500:1
Ratio above 3,500:1, 2 indicators above TX average
Ratio above 3,500:1, 3-4 indicators above TX average
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As shown in Figure 3, most of Texas has a shortage of cardiac specialists. The exceptions are Central Texas, the Harris County metropolitan area, the Dallas-Ft. Worth metropolitan area, and several
counties in South Texas along the border with Mexico.
Radiology and Oncology
Along with cardiovascular diseases, cancer (malignant neoplasms)
is one of the top two causes of death in Texas, accounting for just
over 21% of all deaths in 2008. We tabulated physicians specializing
in fields that could be involved in the diagnosis and treatment of
cancer. These specialties included: diagnostic radiology, abdominal
radiology, breast imaging, breast oncology, gynecologic oncology,
interventional radiology, neurology/diagnostic rad/neuroradiology,
nuclear radiology, pediatric radiology, radiation oncology, radiation
therapy, radiology, surgical breast oncology, surgical oncology, urologic oncology, vascular and interventional radiology.
In 2010, there were 162, or 64% of all counties that did not have any
of these specialists:
• 127 of them had death rates due to malignant neoplasms that
were higher than the Texas average, and
• 40 counties had population-to-provider ratios and death rates
that were above the Texas average.

Figure 3: Shortage of Cardiovascular Specialists

Ninety-seven or 38% of all counties did not have any of these provider types, and all but one had an elderly population greater than
the Texas average. Some of those counties had a family or general
practitioner, but 27 did not, and 20 of the 27 had death rates higher
than the Texas average. These counties have an extreme shortage of
care for the elderly. Figure 5 describes the pattern of distributions of
physicians needed by the elderly.
DISCUSSION
Shortages of health care professionals are often difficult to quantify.
While HRSA derived supply ratios (especially the ratio of 3,500:1 to
indicate a shortage of primary care physicians) are good indicators
to compare physician shortages across counties, no benchmark ratios
are available to explore differences based on community (county)
level needs or to account for inequitable distribution. In this exploratory study, we looked at several indicators to help determine if a
county had a shortage. Our findings indicate only a minority of the
254 counties did not have a quantifiable shortage based on the indicators examined.
We considered indicators such as the composition of the population and death rates. Several counties without pediatricians had
proportions of children above the statewide average for 0-18 year
olds. Many counties with higher than average death rates for heart
disease and cancer did not have an adequate number of physicians
(see Figures 3 and 4). At a minimum, this finding suggests a need to
look at the association between mortality indicators and the supply
of physicians, especially in the specialties category, after statistically
controlling for factors related to the composition of the population,
such as age. Our study also suggests that the majority of counties in
Texas face a shortfall of qualified physicians to serve their communities’ needs. We conclude that more research is needed to determine
benchmark supply ratios for specific specialties that can be universally agreed upon; this would significantly simplify evaluations of
physician shortages and link these to a host of measures related to
quality and access of healthcare.

Figure 4: Shortage of Radiological and Oncological Specialists
No quantifiable shortage
No cardiologists
No cardiologists, death rate from
cardio diseases higher than average
Provider rate lower than average,
cardio death rate higher than average

Therefore, as shown in Figure 4, much of the state, excluding the
major metropolitan areas, appears to have some degree of shortage
of providers for the diagnosis or treatment of cancer.
Elderly Population
Another way to examine the issue of inequitable distribution is to
look at the composition of populations, especially the elderly. The
growing elderly population (persons age 65 and older) has unique
needs.6 In 2010 the elderly comprised 9.9% of the Texas population.
Physicians most needed by the elderly are hospitalists or those who
specialize in internal medicine, cardiology, opthalmology, dermatology, or geriatrics. In 2010:
• 101 counties had no physicians specializing in internal medicine,
• 180 counties with no cardiologists,
• 180 counties with no ophthalmologists,
• 197 counties with no dermatologists,
• Only 31 counties had a hospitalist, and
• Only 16 had a geriatrician.
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No quantifiable shortage
No providers
No providers, death rate above TX average
Population-to-provider ratio above TX average,
death rates above TX average

It should be noted that persons in counties with very low populationto-provider ratios may still find that their physician of choice is not
taking new patients or that there is a longer than expected waiting
time for appointments. In addition, there is an emerging trend towards adoption of part-time work hours amongst physicians which
would also affect the availability of doctors and further impact access to care, a topic discussed elsewhere.7 For purposes of this study
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all providers were considered to be one full-time-equivalent, when
in fact some may be working only part-time, causing any identified
shortages to be understated, and some shortage areas to go unidentified. Furthermore, Texas has a rapidly growing Hispanic population,
some of whom are Spanish-speaking only. It is not clear whether
the current physician (and healthcare provider) workforce has the
language and cultural skills to deal with diverse non-English speaking patients.
We do not suggest that counties with very low ratios have an oversupply of physicians or that they could make do with less; but hypothetically, if some of the physicians in the large urban areas with
low population-to-provider ratios were to move to more rural areas
where the supply ratios are unusually high, some shortages could be
alleviated. Our findings suggest that an assessment of population
composition and community level need should be conducted in order
to come up with policies and incentives to address the real shortages
of medical need across large parts of the state.
Like most exploratory studies, this one has several limitations. For
this study, we used the statewide average as one type of benchmark,
just as researchers often compare the Texas average ratios with the
U.S. average ratios to determine if the state has a shortage. As a
statistical measure, averages are influenced by the frequency distribution of data and are influenced by the extremes of that distribution.
Another limitation of the study is that we only looked at the primary
specialty of the physicians. Many physicians indicate a secondary
specialty, so for example, a county that does not have a physician
with a primary specialty in pediatrics may have a physician with a
secondary specialty in pediatrics, which would help to alleviate a
shortage especially if that individual were actively practicing pediatrics. However, we did not have information about how much
time, if any, a physician spent in practice in that secondary specialty. Additionally, this analysis also did not take into full account the
contributions by mid-level providers such as physician assistants or
nurse practitioners; they also provide primary care services and help
to alleviate shortages. It is not known to what extent the physician
shortages are alleviated in counties that do have some mid-level providers. To address the limitations identified here, more research is
needed; possibly including surveys of physicians that would gather
more information than was available from the licensing databases.
CONCLUSION

Texas has shortages of many different types of physicians. While
geographically most of Texas is rural, the population is becoming
increasingly concentrated in the urban areas, and healthcare providers are following that trend even more so. This has led to shortages
of many types of healthcare providers in the rural areas. As the maps
show, most of the counties west of I-35 face some level of shortage.
While the areas east of I-35 fare better, there are still many shortage
areas outside of the large metropolitan areas of Central Texas, Houston, and the Dallas-Ft. Worth metroplex, and even small pockets of
shortages exist in those urban areas. More importantly, there are
many areas of Texas that experience a shortfall of providers providing care for the specific health needs of that community.
The question that we posed at the beginning of this paper remains
unanswered. However the analysis presented in this paper suggests
paths to generating appropriate answers.
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Figure 5: Shortage of Providers for the Elderly

No quantifiable shortage
No Providers
No Providers or FPs/GPs
No Providers, death rate above TX average
No Providers or FPs/GPs, death rate above TX average
Population-to-provider ratio above TX average,
death rate above TX average
Note: "Providers" are hospitalists, and those who specialize in internal medicine, cardiology, opthalmology,
dermatology, or geriatrics.
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ABSTRACT
Objective: To catalog and compare the mortality experience of Public Mental Health Clients (PHMCs) in the 38 Local Mental Health
Authorities (LMHAs) of Texas in the years 2006-2008.
Methods: Client service records for PHMCs from the Mental Health
and Substance Abuse Division of the Texas Department of State
Health Services (DSHS) were linked to death records from the DSHS
Center for Vital Statistics. Age-adjusted death rates (AADRs) per
100,000 person years were calculated for PHMCs and for the general
population in each of the LMHAs in Texas. Frequencies were computed for the most common causes of death in each LMHA.
Results: PHMCs had increased mortality in comparison to the general population across the three years studied in each of the 38 Texas
LMHAs. Rates ranged from 645-2060 compared to 586-929 deaths
per 100,000 person years. Higher rates for four of the LMHAs approached statistical significance when compared to the general population. Though there was a wide range in the magnitude of excess
death, the most frequent causes of death were consistently external
causes and diseases of the circulatory system.
Conclusions: Care providers in the LMHAs should focus more attention on the assessment and management of non-psychiatric medical conditions, especially circulatory diseases. Care providers in
non-psychiatric settings should also learn to better assess and refer
patients with psychiatric and substance abuse diagnoses to appropriate treatment programs. Such interventions may complement existing public health prevention programs in the effort to lower death
rates in this vulnerable population.
Key Words: mental illness, mortality, cause of death
INTRODUCTION
In the last 15 years, international attention has increasingly focused
on the premature mortality of the mentally ill. Studies conducted in
Denmark, Finland, Australia, and the United Kingdom have all demonstrated increased risk of mortality across the lifespan for patients
with serious mental illness.1-4 In the United States, the Center for
Mental Health Services created standardized performance measures
for mortality as part of a formative sixteen-state study from 19982001.5 Data from Texas were included in the study, and research find-

ings from that program indicated that public mental health clients
were at greatly increased risk of death between 1997 and 1999 in
comparison to age and sex-matched controls from the general population.6
The State of Texas provides mental health and substance abuse treatment through a network of 38 Local Mental Health Authorities (LMHAs), which are single- or multi-county cooperatives that deliver
services directly to the community. (The map in Figure 1 displays
the location of each LMHA in Texas.) As stipulated by the Texas
Administrative Code (TAC), the cause of death of patients treated by
state-funded clinics in the 38 LMHAs (referred to as public mental
health clients, or PMHCs) has been monitored since 1993.7 Although
the TAC requires the collection of death certificate data, the process
for obtaining the data is expensive and lengthy, so what little community information the LMHAs obtain is often vague and/or inaccurate.
In order to obtain a more accurate and timely picture of the mortality
experience of PMHCs in Texas, death records from the Vital Statistics Unit at the Department of State Health Services (DSHS) were
linked to PMHC service records from the LMHAs for the period
2006-2008, and basic measures of mortality and cause of death were
calculated for each LMHA.
METHODS
Outpatient service records from the Mental Health and Substance
Abuse Division of DSHS were selected for all clients aged 15 years
and older treated between January 1, 2006 and December 31, 2008.
These records were matched to vital statistics death data from the
Texas Center for Health Statistics at DSHS for the years 2006-2008.
The matching algorithm included first letter of first name, the first
four letters of the last name, date of birth, gender, and social security
number. Patients were included if they were either already in treatment at one of the 38 LMHAs on January 1, 2006 or began treatment
there before December 31, 2008. They were followed until death or
the end of the study period, whichever came sooner. Patients who
did not have a matching death record were assumed to be alive at
the end of the follow-up period. We choose this approach because
it is conservative; any inaccuracy in survival time will consistently

Figure 1. Local Mental Health Authority catchment areas in Texas
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underestimate the death rates for the mentally ill.
Age- and year-specific general population mortality rates were taken
from the Wide-ranging Online Database for Epidemiologic Research
(WONDER) created and maintained by the Centers for Disease Control and Prevention.8 This data source uses deaths reported by individual states and territories, and provides mortality rates in a format
which is readily usable for research. County-level data were aggregated and downloaded as LMHA-grouped data files for 2006 and
2007. As data for 2008 were not yet available from the WONDER
database at the time of publication, the rates for 2007 were used for
2008 as well.
Because of confidentiality concerns, the WONDER database suppresses the counts of deaths in any age stratum where the count is
less than nine. In all there were 27 such age strata in the 2006 and
2007 files out of more than 600 such location-, age- and year-specific
strata. In these cases the number of deaths was assumed to be five,
the midpoint between the minimum (1) and maximum (9) possible
number of deaths.
Age-specific mortality rates for PMHCs were calculated by dividing
the number of deaths in the age strata for a particular LMHA in a
particular period by the number of person-years in the corresponding
strata of age, LMHA and period. Age-adjusted death rates (AADRs)
were computed for the PMHCs and the general population in each
LMHA by weighting the age-specific mortality rate in the various
age strata to match the population distribution in a standard population, then summing the weighted rates across strata. Here all AADRs
were calculated using the year 2000 US standard population.10 The
95% confidence intervals around the AADR were calculated by assuming the observed count of deaths follows a Poisson distribution.9
The AADRs were then loaded into a geographical information system to make choropleth maps for easy visualization and comparison
between LMHAs. It should be noted that AADRs act as a mortality
index, allowing comparisons between populations with differing age
structures, and are not literal measures of mortality; the differences
and comparisons between AADRs serves only to rank and compare
LMHAs, not to represent actual differences in the number of deaths.
Finally, deaths were tabulated by cause (obtained from the death
data) so as to examine the most frequent causes of death in each
LMHA and for the Texas general population.
After initial review by the Institutional Review Board at DSHS, this
study was exempted from full review. All analyses were conducted
using The SAS System for Windows Version 9.2 and Microsoft Excel 2007. Maps were created using Quantum GIS (QGIS) software,
version 1.7.3.
RESULTS
The 38 Local Mental Health Authority areas are identified in Table
1 along with the collaborating Texas counties that compose them, as
well as the amount of observed follow-up time contributed by patients from each LMHA, measured in person-years. In all there were
248,549 clients identified in the study period, who contributed a total
of 424,000.4 person-years of observation time and 4,492 deaths during the three-year study period. As expected, the largest amounts of
observation time come from the most populous LMHAs in Texas,
such as:
• Austin Travis County Integral Care (LMHA 3) encompassing
the City of Austin;
• The Center for Healthcare Services (LMHA 10) which blankets
Bexar County and San Antonio;
• The Mental Health and Mental Retardation Authority of Harris
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County (LMHA 21) which serves Houston;
• Northstar (LMHA 16) which services several counties surrounding Dallas and Plano;
• Mental Health and Mental Retardation of Tarrant County
(LMHA 32) which covers Fort Worth; and
• The El Paso Community for Mental Health/Mental Retardation
Service (LMHA 18) which provides services for the city and
county of El Paso.
These LMHAs together accounted for 46.8% of all the accrued observation time.
Figure 2 contains two choropleth maps of the LMHAs; Figure 2a
displays the combined three-year AADR for each LMHA for the period 2006 to 2008, while Figure 2b shows the change in the AADR
between 2006 and 2008.
The three-year AADRs ranged between 600 deaths per 100,000
person-years to slightly more than 2,000 deaths per 100,000 person-years. AADRs per 100,000 person-years were less than 900 in
three LMHAs, 900-1,200 in 15 LMHAs, 1,200-1,500 in 11 LMHAs,
1,500-1,800 in six LMHAs, and greater than 1,800 in three LMHAs.
Twenty-four LMHAs experienced a decrease in the AADR between
2006 and 2008, with 17 of those decreasing by at least 250 deaths per
100,000 person-years. However, the remaining 14 LMHAs experienced an increase in the AADR, with six increasing between 250 and
750 deaths per 100,000 person-years, and two AADRs increasing by
more than 750 deaths per 100,000 person-years.
Table 2 provides the estimates of the three-year AADRs for the PMHCs, AADRs for the general population in each LMHA, as well as
the difference between them. Several of the differences were nominal; the Mental Health and Mental Retardation Services of Concho
Valley (LMHA 15) had a difference of only 2 deaths per 100,000,
and the Center for Life Resources (LMHA 12) had a difference of
only seven deaths per 100,000. Two other LMHAs (37 and 23) both
had differences in the AADR of less than 100 deaths per 100,000
person-years. Four of the largest LMHAs (numbers 3, 5, 16, and 32)
had AADRs whose confidence intervals did not include the general
population AADR, and thus may be considered truly different from
the general population. The remaining LMHAs had between 100 and
1,300 excess deaths per 100,000 person-years, with about half the
LMHAs having differences between 200 and 800 deaths per 100,000
person-years.
Table 3 presents counts of the most common causes of death and the
percent of the total those deaths represent. In almost all LMHAs the
top cause of death was either external causes (ICD-10: V01-Y98) or
diseases of the circulatory system (ICD-10: I00-I90). The category of
external causes was the single most frequent cause of death category
for 26 of the LMHAs, while circulatory diseases were the most frequent cause of death for 11 of them; external causes and circulatory
disease were tied for most frequent in two LMHAs. Neoplasms and
respiratory and digestive diseases were the other common categories
of cause of death for PMHC patients across Texas. The contribution of these causes was generally between 5% and 20% of the total
deaths. Cancer was often the third most frequent cause of death, and
on occasion was tied for the second most frequent cause of death.
These results may be compared with the total deaths in the Texas
general population 2006-2008 (the bottom row of Table 3). In the
general population, the single most common cause of death is circulatory disease, followed by cancer, with respiratory disease and
external causes tying for third place.
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Table 1. Texas Local Mental Health Authority Names and Participating Counties
LMHA1 Name

Participating Counties

1.

ACCESS

Anderson, Cherokee

3316.5 (0.8)

2.

Andrews Center

Henderson, Rains, Smith, Van Zandt, Wood

8400.2 (2.0)

3.

Austin Travis County Integral Care

Travis

17041.3 (4.0)

4.

Betty Hardwick Center

Callahan, Jones, Shackelford, Stephens, Taylor

3243.9 (0.8)

5.

Bluebonnet Trails Community Services

11165.7 (2.6)

6.

9.

Camino Real Community Center

Brazos, Burleson, Grimes, Leon, Madison, Robertson,
Washington
Angelina, Houston, Jasper, Nacogdoches, Newton, Polk,
Sabine, San Augustine, San Jacinto, Shelby, Trinity, Tyler
Atascosa, Dimmit, Frio, Karnes, La Salle, Maverick,
McMullen, Wilson, Zavala
Bexar

4595.2 (1.1)

8.

Border Region Mental Health and Mental Retardation
Center
Mental Health and Mental Retardation Authority of Brazos
Valley
Burke Center

Bastrop, Burnet, Caldwell, Fayette, Gonzales, Guadalupe, Lee,
Williamson
Jim Hogg, Starr, Webb, Zapata

Brown, Coleman, Comanche, Eastland, McCulloch, Mills, San
Saba
Bell, Coryell, Hamilton, Lampasas, Milam

2453.3 (0.6)

Bailey, Briscoe, Castro, Floyd, Hale, Lamb, Motley, Parmer,
Swisher
Aransas, Bee, Brooks, Duval, Jim Wells, Kenedy, Kleberg,
Live Oak, San Patricio
Coke, Concho, Crockett, Irion, Reagan, Sterling, Tom Green

2069.9 (0.5)

7.

10. Center for Healthcare Services
11. Center for Life Resources
12. Central Counties Center for MHMR Southeast
13. Central Plains Center
14. Coastal Plains Community Mental Health and Mental 16.
Retardation Center
15. Mental Health and Mental Retardation Services for the
Concho Valley
16. Northstar

Collin, Dallas, Ellis, Hunt, Kaufman, Navarro, Rockwall

6516.2 (1.5)

6424.6 (1.5)
5479.3 (1.3)
22680 (5.3)

6997.8 (1.7)

7737.5 (1.8)
2273.5 (0.5)
70250.2 (16.6)

Denton

7625 (1.8)

El Paso

17449.3 (4.1)

Calhoun, Dewitt, Goliad, Jackson, Lavaca, Refugio, Victoria

3523.7 (0.8)

20. The Gulf Coast Center

Brazoria, Galveston

8270.7 (2.0)

21. Mental Health and Mental Retardation Authority of Harris
County
22. Heart of Texas Regional Mental Health and Mental
Retardation Center
23. Helen Farabee Centers

Harris

17. Denton County Mental Health and Mental Retardation
Center
18. El Paso Community for Mental Health/Mental Retardation
Service
19. Gulf Bend Mental Health and Mental Retardation Center

24. Hill Country Community Mental Health and Developmental
Disability Center
25. Lakes Regional Mental Health and Mental Retardation
Center
26. Lubbock Regional Mental Health and Mental Retardation
Center
27. Nueces County Mental Health and Mental Retardation
Community

47808.7 (11.3)

Bosque, Falls, Freestone, Hill, Limestone, McLennan

4733.7 (1.1)

Archer, Taylor, Childress, Clay, Cottle, Dickens, Foard,
Hardeman, Haskell, Jack, King, Knox, Montague, Stonewall,
Throckmorton, Wichita, Wilbarger, Wise, Young
Bandera, Blanco, Comal, Edwards, Gillespie, Hays, Kendall,
Kerr, Kimble, Kinney, Llano, Mason, Medina, Menard, Real,
Schleicher, Sutton, Uvalde, Val Verde
Camp, Delta, Franklin, Hopkins, Lamar, Morris, Titus

11095.8 (2.6)

10213.2 (2.4)

Cochran, Crosby, Hockley, Lubbock, Lynn

7072.6 (1.7)

Nueces

7360.5 (1.7)

4778.4 (1.1)

28. Pecan Valley Mental Health and Mental Retardation Region

Erath, Hood, Johnson, Palo Pinto, Parker, Somervell

6930.7 (1.6)

29. Permian Basin Community Centers for Mental Health and
Mental Retardation
30. Community Healthcore

9565.5 (2.3)

31. Spindletop Center

Brewster, Culberson, Ector, Hudspeth, Jeff Davis, Midland,
Pecos, Presidio
Bowie, Cass, Gregg, Harrison, Marion, Panola, Red River,
Rusk, Upshur
Chambers, Hardin, Jefferson, Orange

32. Mental Health and Mental Retardation of Tarrant County

Tarrant

23397 (5.5)

33. Texana Community Mental Health and Mental Retardation
Center
34. Texas Panhandle Centers

Austin, Colorado, Fort Bend, Matagorda, Waller, Wharton

7966.9 (1.9)

10636 (2.5)

10199.5 (2.4)

35. Mental Health and Mental Retardation Services of Texoma

Armstrong, Carson, Collingsworth, Dallam, Deaf Smith,
Donley, Gray, Hall, Hansford, Hartley, Hemphill, Hutchinson,
Lipscomb, Moore, Ochiltree, Oldham, Potter, Randall,
Roberts, Sherman, Wheeler
Cooke, Fannin, Grayson

36. Tri-County Mental Health and Mental Retardation Services

Liberty, Montgomery, Walker

7762.3 (1.8)

37. Tropical Texas Behavioral Health

Cameron, Hidalgo, Willacy

18627.6 (4.4)

38. West Texas Centers

Andrews, Borden, Crane, Dawson, Fisher, Gaines, Garza,
Glasscock, Howard, Kent, Loving, Martin, Mitchell, Nolan,
Reeves, Runnels, Scurry, Terrell, Terry, Upton, Ward,
Winkler, Yoakum

6875.1 (1.6)

1
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Figure 2a-b. Age-adjusted death rates (AADR) and change in age-adjusted death rates for public
mental health clients in Texas Local Mental Health Authorities, 2006-2008.
Table 2. Age-adjusted death rates by Local Mental Health
Authority, 2006-2008.
Difference3
GP2,3
PMHCs (95% CI)3,4
(B-A)
LMHA1
(A)
(B)
177
1
924
1,101 (396, 4,201)
468
2
810
1,278 (622, 3,223)
804
3
720
1,524 (722, 3,876) **
279
4
835
1,114 (509, 3,123)
761
5
664
1,425 (713, 2,989) **
345
6
622
967 (411, 2,579)
1,281
7
746
2027 (651, 6,050)
566
8
904
1,470 (736, 6,087)
268
9
755
1,023 (358, 2,399)
408
10
753
1,161 (733, 2,792)
104
11
883
987 (358, 6,451)
7
12
821
828 (320, 2,151)
959
13
787
1,746 (421, 5,340)
161
14
780
941 (331, 2,790)
2
15
782
784 (179, 3,392)
522
16
742
1,264 (903, 1,846) **
145
17
788
933 (385, 7,453)
263
18
663
926 (515, 1,622)
189
19
812
1,001 (271, 4,512)
859
20
862
1,721 (755, 3,994)
461
21
762
1,223 (733, 2,133)
580
22
870
1,450 (432, 3,883)
92
23
895
987 (578, 2,797)
889
24
708
1,597 (663, 3,666)
343
25
873
1,216 (389, 3,521)
1,071
26
847
1,918 (595, 5,202)
133
27
787
920 (470, 16,881)
102
28
859
961 (438, 5,143)
184
29
797
981 (487, 2,361)
630
30
920
1,550 (882, 3,902)
269
31
929
1,198 (604, 4,277)
769
32
800
1,569 (831, 3,094) **
488
33
714
1,202 (516, 2,882)
472
34
863
1,335 (671, 3,484)
469
35
897
1,366 (477, 6,960)
460
36
823
1,283 (510, 3,166)
59
37
586
645 (298, 1,328)
1,200
38
860
2,060 (739, 5,242)
1

LMHA = Local Mental Health Authority
GP = General population
Deaths per 100,000 person-years observed follow-up time
4
PMHCs = Public mental health clients
**
95% Confidence Interval does not include general population AADR
2
3
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Table 3. Number (and percentage) of deaths due to common causes by Local Mental Health
Authority for public mental health clients and for the general population of Texas, 2006-2008.
LMHA1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
All LMHAs
TX GP2

Total
Deaths
38
95
214
46
119
53
68
96
45
265
33
56
21
65
17
724
63
149
33
118
434
50
124
118
53
72
80
75
88
141
129
285
87
110
44
88
102
94
4,492
495,919

Neoplasms
2 (5.3)
13 (13.7)
30 (14.0)
10 (21.7)
10 (8.4)
4 (7.5)
10 (14.7)
10 (10.4)
10 (22.2)
19 (7.2)
5 (15.2)
7 (12.5)
4 (19.0)
4 (6.2)
1 (5.9)
109 (15.1)
13 (20.6)
19 (12.8)
5 (15.2)
13 (11.0)
53 (12.2)
6 (12.0)
14 (11.3)
16 (13.6)
6 (11.3)
7 (9.7)
7 (8.8)
15 (20.0)
9 (10.2)
21 (14.9)
8 (6.2)
44 (15.4)
14 (16.1)
14 (12.7)
5 (11.4)
8 (9.1)
13 (12.7)
7 (7.4)
565 (12.6)
110,916 (22.4)

Circulatory
15 (39.5)
26 (27.4)
57 (26.6)
13 (28.3)
28 (23.5)
12 (22.6)
20 (29.4)
23 (24.0)
9 (20.0)
56 (21.1)
8 (24.2)
17 (30.4)
3 (14.3)
22 (33.8)
2 (11.8)
192 (26.5)
13 (20.6)
28 (18.8)
8 (24.2)
27 (22.9)
88 (20.3)
16 (32.0)
42 (33.9)
25 (21.2)
15 (28.3)
13 (18.1)
22 (27.5)
25 (33.3)
24 (27.3)
36 (25.5)
28 (21.7)
89 (31.2)
20 (23.0)
24 (21.8)
15 (34.1)
17 (19.3)
25 (24.5)
23 (24.5)
1,126 (25.1)
158,851 (32.0)

Respiratory
2 (5.3)
8 (8.4)
11 (5.1)
2 (4.3)
13 (10.9)
2 (3.8)
5 (7.4)
6 (6.3)
2 (4.4)
9 (3.4)
3 (9.1)
4 (7.1)
1 (4.8)
3 (4.6)
3 (17.6)
43 (5.9)
7 (11.1)
8 (5.4)
1 (3.0)
8 (6.8)
17 (3.9)
5 (10.0)
10 (8.1)
10 (8.5)
3 (5.7)
5 (6.9)
0 (0.0)
3 (4.0)
11 (12.5)
10 (7.1)
13 (10.1)
24 (8.4)
4 (4.6)
8 (7.3)
6 (13.6)
9 (10.2)
6 (5.9)
9 (9.6)
294 (6.5)
45,192 (9.1)

Digestive
2 (5.3)
2 (2.1)
11 (5.1)
2 (4.3)
6 (5.0)
3 (5.7)
1 (1.5)
3 (3.1)
2 (4.4)
20 (7.5)
0 (0.0)
3 (5.4)
3 (14.3)
3 (4.6)
1 (5.9)
30 (4.1)
5 (7.9)
16 (10.7)
2 (6.1)
5 (4.2)
15 (3.5)
2 (4.0)
6 (4.8)
6 (5.1)
2 (3.8)
4 (5.6)
9 (11.3)
2 (2.7)
6 (6.8)
10 (7.1)
4 (3.1)
14 (4.9)
5 (5.7)
5 (4.5)
0 (0.0)
5 (5.7)
11 (10.8)
6 (6.4)
232 (5.2)
19,891 (4.0)

External
14 (36.8)
26 (27.4)
69 (32.2)
12 (26.1)
39 (32.8)
15 (28.3)
22 (32.4)
34 (35.4)
14 (31.1)
86 (32.5)
13 (39.4)
17 (30.4)
6 (28.6)
19 (29.2)
4 (23.5)
198 (27.3)
16 (25.4)
47 (31.5)
11 (33.3)
44 (37.3)
150 (34.6)
13 (26.0)
30 (24.2)
42 (35.6)
16 (30.2)
25 (34.7)
33 (41.3)
22 (29.3)
21 (23.9)
35 (24.8)
52 (40.3)
64 (22.5)
25 (28.7)
35 (31.8)
10 (22.7)
35 (39.8)
26 (25.5)
22 (23.4)
1,362 (30.3)
43,151 (8.7)

1

LMHA = Local Mental Health Authority
TX GP = General Population of Texas
Note: bolding indicates most frequent cause of death.
2
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DISCUSSION
The data here largely agree with previous findings for mentally ill
patients in other places and settings, and yet reveal the unique challenges faced by the LMHAs in Texas.1,6 It is clear from the data that
PMHCs in almost all of the Texas LMHAs are at increased risk of
all-cause mortality in comparison to the general populations in those
same areas, even if the data are too thin to show real departures from
the general population rates. While this risk appears to have abated
somewhat between 2006 and 2008 for patients in many LMHAs, the
excess risk of death for PMHCs is still, in some cases, substantial.
The frequencies of the causes of death reveal that PMHCs are dying
largely of preventable causes: external causes (such as homicides,
suicides, and accidental overdoses) and chronic disease (cancers,
heart disease, emphysema, and liver failure). This is unsurprising
given the well-known risk factors of drug abuse, alcoholism, and
chronic tobacco use common to seriously mentally ill populations.11,
12
Public Health efforts in this population should therefore focus on
substance abuse treatment, particularly tobacco cessation efforts, as
tobacco is a major risk factor for cancers and respiratory diseases –
two of the most common causes of death seen here. It is estimated
that only 5% of PMHC patients receive state-funded substance abuse
treatment although at least half of active patients have concurrent
substance abuse problems, and almost all who would benefit from
such treatment would qualify for it. Improving training of PMHC
staff to provide medication assisted treatments for substance abuse,
as well as providing a full array of on-site substance abuse treatment
could help reduce the deaths from cirrhosis and overdose.
Further public health interventions should target care delivery between psychiatric and non-psychiatric settings. Barriers to integrated
care have included funding (a Texas Health and Safety Code statute
bars PMHC funds to be used for medical care), privacy laws preventing the sharing of medical records, as well as the physical limitations
of crowded mental health offices with no medical equipment.7 Anecdotally, PMHC physicians who identify medical disorders and try to
refer patients for care often cite lack of access to local health clinics
as a barrier as well.
This study provides valuable insight into the rates and causes of
death for PMHC clients in the 38 LMHAs in Texas. Strengths of the
study include the overall size of the population, the ability to track
clients over three years, and the ability to match PMHCs directly to
state vital records.

the LMHAs in Texas, who treat mentally ill patients across the state.
Thanks are due to Shipra Mandal, Ramdas Menon and Marcia Becker for reviewing the paper.
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The study also has a number of limitations. Unreliable diagnostic
information for both psychiatric and substance abuse diagnoses
makes control for these factors impossible. The causes of death in the
PMHC population may be highly dependent on psychiatric diagnosis
and almost certainly depend on substance abuse. The relative uniformity of causes of death across LMHAs suggests that the proportions
of these diagnoses are homogenous across the LMHAs, that perhaps
they are not a major determinant of risk factors for various causes
of death, or some combination thereof. Further detailed research on
particular causes of death is needed to explore these alternatives.
A further look into the data used here can provide a more detailed
view of those PMHCs most at risk for various causes of death. While
such analyses are forthcoming, the findings presented here lay the
foundation to help prevent many thousands of deaths each year. The
ongoing union of accurate and timely scientific results with the dedication and resources of the LMHAs can reduce premature mortality
in PMHCs.
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Potassium Iodide and Its Use in Radiation Protection
Mathias B. Forrester
Texas Department of State Health Services, Austin, Texas
Potassium iodide (KI) is a salt composed of the elements potassium and iodine. Iodine is an important element needed by the body
to produce thyroid hormones. Following a radiological or nuclear
event, radioactive iodine may be released into the air and inhaled or
contaminate food and water and be ingested. The thyroid gland then
would quickly absorb this radioactive iodine. This may injure the
thyroid gland and lead to thyroid cancer.
KI prevents thyroid cancer by blocking thyroid gland uptake of radioactive isotopes of iodine by diluting the radioactive iodine and
“filling” the gland with non-radioactive iodine.1 KI should only be
taken in the event of an actual exposure or imminent threat of an exposure to radioactive iodine.2 Optimal protection is achieved by administration of KI before or at the time of the exposure to radioactive
iodine. Protective effects still are possible if KI is administered 3-4
hours after exposure. KI should be administered daily if the exposure
to radioactive iodine persists.1 KI does not protect against other types
of radiation exposure.2
People should not take KI unless directed to do so by healthcare
providers or public health authorities. KI can be harmful to people
with iodine allergy, certain skin disorders, and thyroid disease.1,2 The
drug can result in gastrointestinal upset, burning of the throat, metallic taste in the mouth, inflammation of the salivary glands, diarrhea,
rash, sore gums and teeth, and hypothyroidism.1,2 Adverse effects
become more common with increased dose and/or duration of use
of KI.1
The 9.0 earthquake and subsequent tsunami that hit Japan on March
11, 2011, resulted in radiation leakage from the Fukushima Daiichi
nuclear power plant.3 The risk of radiation reaching the United States
from Japan was minute, and neither the Centers for Disease Control
and Prevention (CDC) nor state health departments issued directives that people in the United States should take KI.2 Nevertheless,
people began to purchase and take KI as a precaution.2 The three
manufacturers and suppliers of federally approved KI in the United
States sold out of the drug.2 Moreover, United States poison centers
received requests for information on KI and managed exposures to
KI involving potentially adverse effects such as vomiting, tachycardia, and dizziness.2
During March 11-April 15, 2011, Texas poison centers received 7
calls in relation to the earthquake in Japan and its aftermath. Three
of these calls were questions about potassium iodide, although no
actual exposures to the drug were reported. During 1998-2011, the
Texas poison centers received 157 calls about KI. Ninety-three of
these calls were requests for information while 64 were exposures, of
which 38 were ingestions. This suggests that, under normal circumstances, Texas poison centers are likely to receive few calls about KI
ingestion. However, Texas has two operating nuclear power plants,
Comanche Peak in Somervell County and South Texas in Matagorda
County. In the event of a nuclear crisis, Texas poison centers might
be expected to receive more calls about KI.
Of the 38 KI ingestions reported to Texas poison centers during
1998-2011, 18 (47.4%) of the patients were male, 19 (50.0%) were
female, and 1 (2.6%) unknown gender; the age distribution was 7
(18.4%) 0-5 years, 13 (34.2%) 6-19 years, 16 (42.1%) 20 years or
older, and 2 (5.3%) unknown age. Twenty-nine (76.3%) of the ingestions were unintentional (of which 14 were therapeutic errors, that is,
the person took the wrong dose), 6 (15.8%) were intentional, 2 (5.3%
were adverse reactions, and 1 (2.6%) unknown reason. The exposure
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occurred at the patient’s own residence in 22 (57.9%) cases, school
in 9 (23.7%), another residence in 3 (7.9%), and a healthcare facility
in 4 (10.5%).
The management and outcome of an exposure is likely to be affected
by the presence of additional substances. No other substances were
involved in 32 of the KI ingestions. Of these cases, 19 (59.4%) were
managed on site (that is, at home), 8 (25.0%) were already at or en
route to a healthcare facility when the poison center was contacted,
2 (6.3%) were referred to a healthcare facility by the poison center,
and 2 (6.3%) were managed at an other unknown site, and 1 (3.1%)
at an unknown site. Serious effects were known or expected in only
2 (6.3%) cases.
These data suggest that, under ordinary circumstances, KI ingestions reported to poison centers would be rare. The patients would
be school-age children or adults with no gender more likely to be exposed than the other. Most of the ingestions would be unintentional
and occur at home, although a number will occur at school. Most of
these exposures could be managed at home and would not likely to
result in serious effects.
Additional information on KI and its use during a nuclear event can
be found at the following CDC website: http://emergency.cdc.gov/
radiation/ki.asp.
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Product Recalls as a Public Health Problem
Recalls are actions taken by companies to remove products from the
market. Hundreds of recalls are issued on millions of products in the
United States each year. A product may be recalled for such reasons
as tampering, failure to meet quality standards, incorrect concentrations of active ingredients, or contamination. The recall may be precautionary, being issued even if no adverse events have occurred or
complaints have been received. But in almost all instances, the products are recalled because of a real or perceived threat to the public.
For example, on February 14, 2007, the United States Food and Drug
Administration (FDA) issued an alert warning consumers not to eat
certain jars of Peter Pan and Great Value peanut butter manufactured
in the same ConAgra Foods plant in Georgia because they might be
contaminated with Salmonella serotype Tennessee. ConAgra Foods
recalled the peanut butter. By May 22, 2007, 628 persons had been
infected in 47 states.1,2 On November 7, 2007, Aqua Dots, toy beads
that can be arranged in patterns and joined together when sprayed
with water, were recalled when children in the United States and
Australia were hospitalized after swallowing the beads. It was discovered that instead of containing the plasticizer 1,5-pentanediol,
Aqua Dots contained 1,4-butanediol, which is metabolized into gamma-hydroxybutyric acid (commonly known as a date rape drug).3
Anything may be subject to a product recall - foods, drugs, cosmetics, consumer products, environmental products, chemicals, and mo-
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tor vehicles. Recalls may occur on a company’s own initiative or
upon the request or order of a government authority such as the
Food and Drug Administration (FDA), United States Department of
Agriculture (USDA), Environmental Protection Agency (EPA), Consumer Product Safety Commission (CPSC), or the National Highway
Traffic Safety Administration (NHTSA).
There are various actions that the public can take to minimize their
risk to product recalls.4 People should try to keep track of recalls
as they occur. Often the public first hear about a recall through the
news. One useful resource is www.recalls.gov, a website that provides information on recalls from six federal agencies. A cellphone
app for access to information on this website is available. Other potential sources of information on product recalls include the Consumer Reports, company websites, health departments, pharmacists,
and healthcare providers.
When a person hears about a recall, they should determine whether
they use or have been exposed to the product. If they have not been
exposed to the product, then they do not need to do anything. However, even if they have been exposed to a recalled product, the recall
still might not affect them. As mentioned previously, there are various reasons why a particular product may be recalled, and this may
affect a person’s response to the recall. For instance, if a food product
is being recalled because it is spoiled, then the recall would probably
affect everyone who ate the food. However, if the food is being recalled because of undeclared contents such as peanuts or dairy, then
people who are not allergic to these contents might not be concerned
about the recall. Moreover, a recall might not involve all of a product but only those produced during a particular time period or at a
particular manufacturing or processing facility. In instances where
all of a product is not being recalled, a person might want to know
whether the product sold at the specific store where they bought it
was recalled. Unfortunately, such information often is not available;
companies may not be required to provide that information. The recall announcements might mention particular store chains or states or
countries affected by the recall. However, the recall often mentions
particular lot numbers or batches of the product. In this case, a person
can check the product’s date or lot number to determine whether it
is being recalled.
All recalls should be taken seriously. This includes recalls where a
person might need to be exposed to a product for a long period of
time to experience any adverse effects, such as with jewelry or toys
that contain excessive lead or cadmium. A person should promptly

stop using a product that is recalled. The recall notice will usually
provide instructions on what to do with the product, such as discard it
or return it to the place it was purchased for a refund or replacement.
Some products such as food and medications may disappear from
stores within a relatively short period of time after a recall. However, non-perishable consumer products, environmental products,
and chemicals may still be found a long time after the recall. Items
received as hand-me-downs or purchased second-hand should be
checked to determine whether they were the subject of a recall.
A person may experience adverse effects they believe is due to a
recalled product. They should attempt to verify that the product was
recalled. They may check with others who also have been exposed
to the same product to see if they are experiencing adverse effects.
If the others are not, then the product may not be the cause of the
adverse effects. They might consult with their private physician or
other healthcare provider.
Poison centers may serve as a source of information on products that
have been recalled and assist in the management of people who believe they have become ill as a result of a recalled product. Poison
centers in the United States can be reached at 1-800-222-1222. Texas
poison centers have received hundreds of calls about recalled products through the years. Table 1 provides some examples of recent
product recalls that have resulted in calls to Texas poison centers.
By following the guidelines outlined above, individuals might reduce their risk of product recalls.
REFERENCES
1. Centers for Disease Control and Prevention. 2007. Multistate outbreak
of Salmonella serotype Tennessee infections associated with peanut butter
United States, 2006 2007. MMWR Morb Mortal Wkly Rep 56:521 524.
2. Food and Drug Administration. February 14, 2007. FDA warns consumers not to eat certain jars of Peter Pan peanut butter and Great Value peanut
butter. Rockville, Maryland: US Food and Drug Administration. Available at
http://www.fda.gov/bbs/topics/NEWS/2007/NEW01563.html. Accessed on
November 24, 2010.
3. Associated Press. November 8, 2007. Toys linked to a date-rape drug recalled. www.msnbc.msn.com. Available at http://www.msnbc.msn.com/
id/21678196/. Accessed on November 24, 2010.
4. The Sacramento Bee. November 1, 2010. Stay informed about product recalls. The Sacramento Bee. Available at http://www.sacbee.
com/2010/11/01/3148653/stay informed about product recalls.html. Accessed on November 2, 2010.

Table 1. Examples of product recalls that resulted in calls to the Texas Poison Center Network
(TPCN)
Product

Reason for recall

Approximate
recall date

Time period
examined

Calls
received by
TPCN (#)

Salmonella

February 14,
2007

February 14 - June
30, 2007

988

gamma
butyrolactone

November 7,
2007

November 7, 2007 February 18, 2008

19

products containing peanut butter
from Peanut Corporation of America

Salmonella

January 12,
2009

January 17 - April
30, 2009

161

children’s versions of liquid Tylenol,
Tylenol Plus, Motrin, Zyrtec by
McNeal Consumer Healthcare

high ingredient
concentrations,
particles

April 30, 2010

April 30 September 7, 2010

414

cadmium

June 4, 2010

June 4 - June 13,
2010

20

Salmonella

August 13,
2010

August 13 - August
30, 2010

39

Peter Pan and Great Value peanut
butter
Aqua Dots toy

McDonald’s Shrek glasses
Wright County and Hillandale Farms
eggs
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Thank you Dr. MacLean! TPHA would like to thank Dr. Robert
MacLean for donating the funds for TPHA to purchase a new office
printer and a one year supply of print toner.
The Texas Public Health Training Center is busy training public
health professionals throughout Texas. Check us out at http://www.
txphtrainingcenter.org/.
Thanks!

TPHA News and Information
TPHA received a $4,000 grant from the American Public Health Association (APHA) in partnership with the Centers for Disease Control and Prevention to partner with the Texas Association of Local
Health Officials (TALHO) to support the efforts of the local health
departments as they work to meet the requirements of accreditation.
TPHA plans to support the efforts of the local health departments as
they work to meet the requirements of accreditation. This support
includes a continued partnership with TALHO. This grant will
allow for the planning and completion of a follow-up accreditation
conference that will focus on the skill sets needed to complete the
CHA, CHIP and Agency Strategic Plans. These three prerequisites
are mandatory for accreditation to be accomplished.
Throughout the state of Texas, local health departments of all sizes
are preparing for accreditation. These small, medium and large-sized
health departments are dealing with definite barriers during this process, but they are also making important strides and achieving credible accomplishments. As they work to meet the requirements of
accreditation, including the planning and completion of a Community Health Assessment (CHA), a Community Health Improvement
Plan (CHIP) and an Agency Strategic Plan, local health departments
are using a variety of approaches and resources. Their efforts demonstrate not only that accreditation is attainable for any size health
department, but also that it is beneficial and worthwhile to the community.
Goal: The Texas Public Health Association will co-sponsor a Fall
2012 Accreditation-Part II Conference in partnership with TALHO.

TPHA Site Selection Committee announcement!
Texas Public Health Association 89th Annual Education Conference
2013-San Antonio, Texas
The Texas Public Health Association 89th Annual Education Conference will be held in San Antonio, Texas. The date and location is to
be announced. Visit the TPHA website for more information as it
becomes available at www.texaspha.org
It’s not too early to begin thinking about nominating someone to receive the Honorary Life Membership, James E. Peavy or the Legislators of the Year (1 Senator and 1 Representative) awards for 2013.
To find out how to nominate a deserving individual go to www.texaspha.org
APHA Related News
The TPHA Governing Council invited Dr. Alex Garcia, TPHA President-elect, to represent TPHA at this year’s APHA mid-year conference that will be held in Charlotte North Carolina, June 26-28, 2012.
This will be the second annual APHA mid-year conference. APHA
subsidizes travel for one affiliate member who agrees to meet the
criteria for participation. Dr. Garcia has accepted the invitation and
will represent Texas this year in Charlotte.
Remember National Public Health Week April 2-8, 2012! If your
organization sponsored any events for this week that celebrated the
work public health professionals do, please send us the information
and we will post on our website. This is a way for visitors to our
website to see how dedicated we are to the health of our communities. For example, The University of Texas Medical Branch,
Galveston, Preventive Medicine & Community Health’s National Public Health Week Symposium is scheduled for Thursday,
April 5th, 2012. Dr. Belinda Reininger of the UT School of Public
Health, Brownsville will be the keynote speaker and talk about one
of the daily themes of “A Healthier America Begins Today” – Active
Living and Healthy Eating. Other daily themes during this commemorative week are Alcohol, Tobacco and Other Drugs; Communicable Diseases; Reproductive Sexual Health; and Mental Health and
Emotional Well-Being.

Objective 1: The conference participants will be able to use the skill
sets that focus on CHA, CHIP and strategic planning by the end of
the conference.
Objective 2: Using the skill sets, 10-12 local health departments will
be able to complete the CHA, CHIP and the strategic plan accreditation prerequisites by December 31, 2013.
TPHA Governing Council Action as of March 1, 2012
The TPHA Governing Council approved a campaign, Support our
STUDENTS! to raise $2,500 to support our student members. The
monies will be used to offer no cost student memberships to new
and current students once the goal is reached. The $2,500 will support 100 Students! To make a contribution, go the TPHA website
www.texaspha.org and click on “Donate to TPHA-NEW Options for
Supporting our Students.” As of this printing, we have raised $275!
Thank you to our supporters!
The Governing Council approved resolutions to be presented to our
members for a vote. The ballot results will be announced during the
TPHA AEC March 21-23, 2012.
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TPHA HONORARY LIFE MEMBERS
1948 V. M. Ehlers*
1949 George W. Cox, MD*
1951 S. W. Bohls, MD*
1952 Hubert Shull, DVM*
1953 J. W. Bass, MD*
1954 Earle Sudderth*
1956 Austin E. Hill, MD*
1957 J. V. Irons, ScD*
1958 Henry Drumwright
1959 J. G. Daniels, MD*
1960 B. M. Primer, MD*
1961 C. A. Purcell*
1962 Lewis Dodson*
1963 L. P. Walter, MD*
1964 Nell Faulkner*
1965 James M. Pickard, MD*
1966 Roy G. Reed, MD*
1967 John T. Warren*
1968 D. R. Reilly, MD*
1969 James E. Peavy, MD*
1970 W. Howard Bryant*
1970 David F. Smallhorst*
1971 Joseph N. Murphy, Jr.*
1972 Lola Bell*
1972 B. G. Loveless*

1973 Barnie A. Young*
1974 Ardis Gaither*
1975 Herbert F. Hargis*
1975 Lou M. Hollar*
1976 M. L. McDonald*
1977 Ruth McDonald
1978 Maggie Bell Davis*
1978 Albert Randall, MD*
1979 Maxine Geeslin, RN
1979 William R. Ross, MD*
1980 Ed L. Redford*
1981 W. V. Bradshaw, MD*
1981 Robert E. Monroe
1982 William T. Ballard*
1983 Mike M. Kelly, RS
1983 Hugh Wright*
1984 Hal J. Dewlett, MD*
1984 C. K. Foster
1985 Edith Ehlers Mazurek
1985 Rodger G. Smyth, MD*
1986 Helen S. Hill*
1986 Henry Williams, RS*
1987 Frances (Jimmie) Scott*
1987 Sue Barfoot, RN
1988 Jo Dimock, RN, BSN, ME

1988 Donald T. Hillman, RS*
1989 Marietta Crowder, MD
1990 Robert Galvan, MS, RS
1991 Wm. F. Jackson, REHS*
1992 Charlie Norris*
1993 T. L. Edmonson, Jr.
1994 David M. Cochran, PE
1995 JoAnn Brewer, MPH, RN*
1996 Dan T. Dennison, RS, MT, MBA
1997 Mary McSwain, RN, BSN
1998 Robert L. Drummond
1999 Nina M. Sisley, MD, MPH
2000 Nancy Adair
2001 Dale Dingley, MPH
2002 Stella Flores
2003 Tom Hatfield, MPA
2004 Janet Greenwood, RS
2005 Charla Edwards, MPH, RN
2006 Janice Hartman, RS
2007 Jennifer Smith, MSHP
2008 Catherine D. Cooksley, DrPH
2009 Hardy Loe, M.D.
2010 John R. Herbold, DVM, PhD

*deceased

TPHA Life Members
Ron Anderson, MD
Minnie Bailey, PhD
Ned V. Brookes, PE
Oran S. Buckner, Jr., PE, RS
Burl Cockrell, RS

Exa Fay Hooten
Robert MacLean, MD
Sam Marino
Annie Lue Mitchell
Laurance N. Nickey, MD

David R. Smith, MD
Kerfoot P. Walker, Jr., MD
Alice Virginia White

