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President’s Message
Cindy Kilborn, MPH

Public Health: Eveeryone – Everywhere – Everyday.
w
That has been the
T
ttopic I have adddressed in this coluumn for the past
yyear. Since I beccame the President
oof the Texas Public
Health Association
H
(TPHA) in February of 2015, I have tried to
focus on this theme. In fact, as I have mentioned in past columns, it is the official theme
for the 92nd Annual Educational Conference
(AEC) this April in Galveston.

ambitious goal, but it can be done with every
citizen’s involvement starting here in our own
state. Information, inspiration and equality
are key to fulfilling this ultimate public health
mission. The public health workforce must
become a workforce of advocates not only
nationally, but statewide. As has been said
before, one entity (public health) will not accomplish this in isolation. Advocacy is bringing together partners from fields as diverse as
transportation, housing, law enforcement, education, climate science, technology development and national defense to address the many
diverse aspects of public health. Aspects of
health are intertwined with so many factors
we hear about every day, but don’t necessarily
relate those to better health. Some examples
are these: minimum wage workers may not
be able to purchase the healthiest of foods;
transportation issues may hamper access
to appropriate food/ recreation/ education/
employment; substandard housing may promote exposures to lead/mold/ harmful pests/
violence/ stress; increasing temperatures may
lead to heat-related illness/expand the distribution of disease vectors, and effect the occurrence of food and water borne illnesses. It is
a given that the disenfranchised will always be
disproportionately affected by the aforementioned factors. It is also a given that this will
over burden our inefficient health care system.
America spends more on healthcare than any
other nation; but that doesn’t translate into the
US being the healthiest nation. The US ranks
34th in life expectancy.

This past November, as TPHA president, I
had the opportunity to attend the annual meeting and exposition of the American Public
Health Association (APHA) held in Chicago.
Our TPHA has been an affiliate member for
many years. The theme of the 143rd meeting of APHA was integrating “Health into
All Policies”. In other words, the concepts of
public health should be included in everything
we, as a society, do. Attending the sessions
of this conference reiterated the fact that featuring this concept of promoting health in all
aspects of life and community is paramount
for all members of society in order for us to
thrive and prosper as a nation. In my opinion, it is the only way for the United States to
move forward. Without addressing the societal problems that health inequities impose on
our population, we will not be able to ensure
an acceptable standard of living for the com- The simplest solution is to avoid the need for
the traditional use of our current healthcare
ing generations.
system, which only addresses acute needs at
That is one reason why APHA has intro- a critical point. How? By creating a healthier
duced its new initiative of “Generation Public nation through prevention! Making changes in
Health”. Incorporating “Health in All Poli- traditional public health and healthcare praccies” cannot be achieved in a few years and tices can feel uncomfortable at best but resistit will not be achieved with only the partici- ing change can no longer be an option. Public
pation of our current public health workforce. health advocacy can take us to “Generation
Bringing health equity to all those living in Public Health”, and this rising tide will float
this country will require the participation of our societal boat. TPHA has fully embraced
every one of us. APHA has recognized the this new generation and encourages all Texneed for this seamless immersion of public ans to come aboard. The next cruise leaves
health into policy development (“Health in Galveston April 11th. Back your bags, I hope
All Policies”) and is committed to sustain- to see you there. Public Health: Everyone –
ing this necessary, long term concept through Everywhere – Everyday.
incorporating this philosophy into their of- Source: The Nation’s Health; APHA Jan 2016
ficial conference theme for 2016: “Creating
the Healthiest Nation: Ensuring the Right to Please see pages 26 and 27 and help us
make this conference great! Contact Terri at
Health”.
txpha@aol.com to find out how.
We at TPHA believe we can start right here
in Texas to work toward this goal by incorporating health into all policies here at home.
Creating the healthiest nation is indeed an
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Commissioner’s Comments
C

Dr. Hellerstedt Named New DSHS Commissioner
D
Texas Department of State Health Services
T
D John Hellerstedt joined DSHS as its
Dr.
nnew commissioner as of Jan. 1, 2016. His
bbroad experience positions him well to lead
th
the state’s public health department. He
m
most recently was the chief medical officer
ffor the Seton Family of Hospitals and returns to the
h H
Health
l h and
dH
Human Services system, having previously
served as medical director for the Medicaid and Children’s Health
Insurance Program Division. After leaving HHSC, Dr. Hellerstedt
served as vice president of medical affairs for Dell Children’s Medical Center of Central Texas. He has also been in private practice as a
pediatrician at the Austin Regional Clinic.
“I am very excited about this next chapter in my life, and I’m eager
to return to public service where I can help keep Texans healthy and
safe,” Dr. Hellerstedt said.
Dr. Hellerstedt is a graduate of the University of Pittsburgh medical
school. He completed his residency at the University of Texas-San
Antonio Health Science Center.
As the next DSHS commissioner, Dr. Hellerstedt will take over for
Kirk Cole, who served as interim commissioner since Dr. David
Lakey left in January. Dr. Lakey served as agency commissioner for
eight years.
Cole will return to his role as associate commissioner, working

closely with the new commissioner to ensure that the policy, programs and operations of the agency continue to be strategic, responsive to the needs of the state and align with the goals and priorities
of state leadership. Dr. Lisa Cornelius, who served as interim DSHS
Chief Medical Executive and provided counsel on medical, public
health and related issues, will continue her work as the agency’s Infectious Diseases Medical Officer.
“Bringing Dr. Hellerstedt on board is great for the HHS system and
for the health of Texans everywhere,” said Health and Human Services Executive Commissioner Chris Traylor. “John’s work in private practice, combined with his public service and his incredible
work at Seton, gives him a unique depth of knowledge about Texans’ health needs that will serve the state well. Dr. Hellerstedt’s lifelong dedication to public health makes him a perfect fit as the state’s
health commissioner.”
The Department of State Health Services has 12,000 employees
and an annual budget of $3.2 billion. The agency oversees disease
prevention and public health preparedness, family and community
health services, environmental and consumer safety, regulatory
programs and mental health and substance abuse prevention and
treatment programs. The agency’s Division for Regional and Local
Health Services specifically serves the needs of local public health
agencies, DSHS Health Service Regions and local communities to
help build and maintain capacity to provide public health services
needed at the local level.

Poison Control News
Explosions and Fires Reported with Electronic Cigarettes
Mathias B. Forrester
Texas Department of State Health Services, Austin, Texas
mathias.forrester@dshs.state.tx.us
Electronic cigarettes (also known as e-cigarettes, e-cigs, personal vaporizers, electronic nicotine delivery systems) are battery-powered
devices that heat a solution containing nicotine, flavorings, and other
chemicals (e.g., propylene glycol, glycerol). The users then inhale
the vapors that result.1-3 Electronic cigarettes first became available
in the United States in 2007.2 As of July 13, 2014, there were 2.5
million electronic cigarette smokers in the United States, and the
number is growing.2

in the users’ mouths. One of these 25 incidents occurred in Texas.

Concerns have been raised about explosions or fires attributed to
electronic cigarettes. For instance, in October 2015, a man was hospitalized and placed in a medically induced coma after an electronic
cigarette exploded in his face.4 However, sources of data on such
incidents are not readily available. The National Fire Incident Reporting System (NFIRS) does not collect information in such a way
that it allows for analysis of electronic cigarette fires.2 The U.S. Fire
Administration conducted an Internet search for media reports of
electronic cigarette explosions or fires during January 2009-August
2014.2 Twenty-five separate instances of fire or explosion involving
electronic cigarettes were identified. Eighty percent of the incidents
occurred while the device was being charged and 8% while being
used. Although no deaths were reported, ten persons were injured,
two involving serious burns when the electronic cigarettes exploded

Review of Texas Poison Center Network (TPCN) data identified four
explosions or fires related to electronic cigarettes reported during
2009- 2015. One person was charging the battery not as recommended and the electronic cigarette exploded in a table drawer. Another
electronic cigarette exploded in a person’s hands, causing redness. In
a third incident, an electronic cigarette exploded in the user’s pocket,
causing 2nd-3rd degree burns to the leg and groin area. Details on
the fourth incident were not readily available but did not appear to
involve an injury. In comparison, during the same time period, 902
exposures to the liquid contents of electronic cigarettes had been reported to the TPCN.
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Many electronic cigarettes have a USB port for connecting the device to the manufacturer’s power adapter. However, the USB port
may result in electronic cigarettes being connected to power adapters
not provided by the manufacturer. The use of non-approved power
adapters may be responsible for a number of the electronic cigarette
fires and explosions.2

In conclusion, considering the millions of electronic cigarettes in
use in the United States, explosions or fires involving electronic

3

cigarettes appear to be rare.2 Electronic cigarette batteries should be
charged according to the manufacturer’s instructions. Use of power
sources other than those approved by the manufacturer may result in
explosion and fire.2
REFERENCES
1. Chatham Stephens K, Law R, Taylor E, Melstrom P, Bunnell R, Wang B,
Apelberg B, Schier JG. 2014. Notes from the field: calls to poison centers for
exposures to electronic cigarettes United States, September 2010 February
2014. MMWR Morb Mortal Wkly Rep 63:292 293.
2. U.S Fire Administration. October 2014. Electronic cigarette fires and ex-

plosions. U.S Fire Administration, Federal Emergency Management Agency;
Washington, DC. Available at https://www.usfa.fema.gov/downloads/pdf/
publications/electronic_cigarettes.pdf. Accessed November 1, 2015.
3. Etter JF, Bullen C, Flouris AD, Laugesen M, Eissenberg T. 2011. Electronic
nicotine delivery systems: A research agenda. Tobacco Control 20:243-248.
4. Bowerman M. October 29, 2015. Fla. Man hospitalized after e-cigarette
explodes in face. 13WMAZ.com. Available at http://www.13wmaz.com/
story/news/2015/10/29/fla man hospitalized after e cigarette explodes in
face/74826882/. Accessed November 1, 2015.

NBOMe Designer Drugs Reported to Texas Forensic Laboratories
Mathias B. Forrester1, Jane Carlisle-Maxwell2
Texas Department of State Health Services, Austin, Texas
mathias.forrester@dshs.state.tx.us
2
The University of Texas, Austin, Texas
jcmaxwell@austin.utexas.edu
1

A number of synthetic or designer drugs of abuse have appeared in the
US in recent years. One class of these designer drugs are variants of
the 2C series of phenethylamines. A 2-methoxybenzyl is added onto
the nitrogen (N) of the phenethylamine; as a result drugs in this class
are given the designation ‘NBOMe.’ These include 2-(4-iodo-2,5dimethoxyphenyl)-N-(2-methoxybenzyl)ethanamine (25I-NBOMe;
2CI-NBOMe; 25I; Cimbi-5), 2-(4-chloro-2,5-dimethoxyphenyl)N-(2-methoxybenzyl)ethanamine (25C-NBOMe; 2C-C-NBOMe;
25C; Cimbi-82), and 2-(4-bromo-2,5-dimethoxyphenyl)-N-(2methoxybenzyl)ethanamine (25B-NBOMe; 2C-B-NBOMe; 25B;
Cimbi-36).1,2 The 2-methoxybenzyl increases the potency of the
phenethylamine, causing NBOMe to be active at a very low submilligram dose.2
Considered to be synthetic LSD (lysergic acid diethylamine), people
use NBOMe drugs because they are reported to produce euphoria,
hallucinations, empathic feelings, changes in consciousness, and unusual body sensations.3-5 NBOMe drugs are sold under street names
such as N-bomb, Smiles, Solaris, and Cimbi and are often obtained
through the Internet or from individual dealers.1,2,4,6,7 These drugs
may be inhaled, ingested, or injected.1,2,6,8,9 NBOMe drugs may be
sold as other hallucinogens such as LSD, resulting in users unknowingly taking NBOMe drugs by mistake.1,4
NBOMe drugs may have serotonergic and sympathomimetic adverse health effects: tachycardia, hypertension, agitation, aggression,
hallucinations, seizures, nausea, insomnia, paranoia, hyperpyrexia,
clonus, elevated white cell count, elevated creatine kinase, hyperglycemia metabolic acidosis, rhabdomyolysis, and renal failure.1,3,6-13
Deaths implicating NBOMe drugs have been reported in various
states, including Texas.1-3,7,8,14-16
The Drug Enforcement Administration (DEA) issued an order on
November 15, 2013, to temporarily schedule 25I-NBOMe, 25CNBOMe, and 25B-NBOMe in schedule 1 of the Controlled Substances Act (CSA).1
Comparatively few NBOMe drug exposures are reported to Texas
poison centers.8 Through 2015, only 52 exposures have been reported
(63.5% 25I-NBOMe, 11.5% 25C-NBOMe, 25.0% unknown type).
Another potential source of information on NBOMe use is a Drug
Enforcement Administration (DEA) program called the National
Forensic Laboratory Information System (NFLIS). Details of the
NFLIS are available at https://nflis.deadiversion.usdoj.com. The program contains information on scientifically verified drug chemistry

4

analysis results from federal, state, and local forensic laboratories.
The laboratories analyze substances seized in law enforcement operations. (Thus, although the substances the laboratories analyze
might not necessarily be from actual exposures, they indicate what
substances are available.) Twenty-one forensic laboratories in Texas
contribute to the NFLIS.
No Texas forensic laboratories reported NBOMe during 2010 or
2011. Table 1 shows the NBOMe reports from Texas forensic laboratories during 2012-2014 by drug type. The total number of NBOMe
reports increased over the three-year period, although much of the increase occurred between 2012 and 2013 when the number of reports
more than tripled. All three types of NBOMe were reported in each
year. However, while 25I-NBOMe accounted for the preponderance
of reports in 2012, it had a smaller majority in 2013 and accounted
for the smallest proportion of NBOMe reports in 2014. Meanwhile,
the number and proportion of both 25C-NBOMe and 25B-NBOMe
reports increased during the three years.
Texas is divided into eleven Public Health Regions (PHRs) or groups
of adjacent counties (https://www.dshs.state.tx.us/chs/info/info_
txco.shtm). Forensic laboratories that contribute to the NFLIS are
found in all eleven PHRs, although the number of laboratories varies
by PHR. When the distribution of NBOMe reports by PHR where
the forensic laboratory is located is examined (Table 2), the majority
of NBOMe reports in all three years were found to originate from
PHR,6 the PHR in southeast Texas that contains Houston, although
this proportion was highest in 2012. PHR 8, the PHR in south-central
Texas that contains San Antonio, had no NBOMe reports in 2012 but
the second most frequent proportion of reports in 2013 and 2014.
In conclusion, the number of NBOMe reports from Texas forensic
laboratories has increased during 2012-2014. Moreover, the specific
type of NBOMe found by the laboratories has changed during the
three-year period. The preponderance of NBOMe reports come from
southeast Texas (Houston area), although an increasing proportion
of the reports have come from other regions of the state, particularly
south-central Texas (San Antonio area).
REFERENCES
1. Drug Enforcement Administration. Department of Justice. 2013. Schedules
of controlled substances: temporary placement of three synthetic phenethylamines into Schedule I. Final order. Fed Regist 78(221):68716-68719.
2. Harris County Institute of Forensic Sciences. September 12, 2012. Designer psychedelics: New class of designer drugs in Harris County.
3. Advisory Council on the Misuse of Drugs. May 29, 2013. ‘NBOMe’ compounds: A review of the evidence of use and harm. London, England; 10-16.
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10. Hill SL, Doris T, Gurung S, Katebe S, Lomas A, Dunn M, Blain P, Thomas SH. 2013. Severe clinical toxicity associated with analytically confirmed
recreational use of 25I-NBOMe: case series. Clin Toxicol (Phila) 51:487-492.
11. Poklis JL, Nanco CR, Troendle MM, Wolf CE, Poklis A. 2014. Deter-

mination of 4-bromo-2,5-dimethoxy-N-[(2-methoxyphenyl)methyl]-benzeneethanamine (25B-NBOMe) in serum and urine by high performance liquid
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Table 1. NBOMe reports from Texas forensic laboratories by drug type
Drug type

2012

2013

2014

25I-NBOMe

No.
63

%
84.0

No.
156

%
63.2

No.
52

%
19.7

25C-NBOMe

11

14.7

48

19.4

122

46.2

25B-NBOMe

1

1.3

43

17.4

90

34.1

Total

75

247

264

Table 2. NBOMe reports from Texas forensic laboratories by Public Health Region
Public Health Region (area: major cities)

2013
%
0.0

2 (North-central: Abilene, Wichita Falls)

2

3 (North-central: Dallas, Fort Worth)

5

4 (Northeast)

2014

No.
1

%
0.4

No.
1

%
0.4

2.7

0

6.7

17

0.0

3

1.1

6.9

23

8.7

4

5.3

4

1.6

7

2.7

5 (East)

0

0.0

13

5.3

5

1.9

6 (Southeast: Houston)

56

74.7

149

60.3

168

63.6

7 (Central: Austin)

6

8.0

26

10.5

16

6.1

8 (South-central: San Antonio)

0

0.0

32

13.0

34

12.9

9 (West-central)

0

0.0

0

0.0

1

0.4

10 (West: El Paso)

0

0.0

0

0.0

0

0.0

11 (South: Corpus Christi, Brownsville)

2

2.7

5

2.0

6

2.3

Total

75

1 (Northeast: Amarillo, Lubbock)
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Original Public Health Research and Practice
Lessons Learned from the Field: Community Assessment for Public Health Emergency
Response (CASPER)
David F. Zane, MS1, Tracy Haywood, BS2, Barbara Adams, MPH1, Herminia Alva, MPH3, Vivienne Heines,
MPH3, Bonnie Feldt, MPH4, Joseph (Greg) Rosen, BA5, Judy Henry, PhD6, Kaila Thompson, MPH7, Sharon
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13
Texas A & M University, School of Public Health, College Station, Texas
1

Correspondence:
david.zane@austintexas.gov
ABSTRACT
The Community Assessment for Public Health Emergency Response
(CASPER) is a tool created for rapidly assessing public health threats
and needs. CASPERs can be conducted in both disaster and nondisaster settings. It can provide situational awareness to public health
and emergency management officials to strengthen disaster response
and recovery, assist with public health preparedness planning efforts, and identify routine public health issues. Since 2001, Texas has
ranked second in the nation in the number of CASPERs conducted.
Multiple local health departments and the Texas Department of State
Health Services have conducted CASPERs in their jurisdictions. We
were interested in identifying and sharing lessons learned in conducting CASPERs.
In spring 2015, we identified key informants at agencies and organizations in Texas that were believed to have conducted CASPERs
from January 2008 through May 2015. Agencies and organizations
included local health departments and DSHS Health Service Regions
(HSRs) and Texas A&M University. Through facilitated telephone
calls and email communications with key informants, we identified and documented lessons learned. We identified over 70 lessons
learned in conducting CASPERs. These lessons were categorized
according to the four general CASPER phases outlined in the Centers for Disease Control and Prevention’s CASPER toolkit. As jurisdictions across Texas and the nation become trained on CASPER
methods, we anticipate that more CASPERs will be conducted. We
hope that these health departments and other organizations will use
this shared knowledge to accelerate their CASPER planning and increase the potential success of their assessment. It is our desire that
the CASPER community-of-practice will grow.
Key Words – assessments, disasters, public health, preparedness
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INTRODUCTION
Community Assessment for Public Health Emergency Response
(CASPER) refers to a group of tools and methods designed by the
Centers for Disease Control and Prevention (CDC) to provide rapid,
reliable, and accurate population-based public health information.1
CASPER is an adaptation of a cluster sampling method developed
by the World Health Organization in the 1960s to assess vaccination
coverage rates.2 In the 1990s, this method was adapted by CDC for
use in rapid, post-disaster assessments.3 Since that time, it has been
most frequently used by public health and emergency management
professionals to conduct post-disaster assessments.4 However, it has
also been used to gather information on other topics, including routine community health assessments, H1N1 vaccine uptake, community recovery, and other topics.5-8
CASPERs utilize a two-stage cluster sampling method populationbased sampling weights from each census block, which allows for
generalizability of collected data to the entire population of the study
area. In the first stage, clusters – typically 30 census block or block
groups – are selected probability proportionate to population size. In
the second stage, seven households are randomly selected to complete an interview. Unlike a simple random sample, households selected using the cluster sampling method have an unequal probability
of selection; therefore, all analyses included a mathematical weight
for probability of selection to reduce bias.
CASPER can be useful in both disaster and non-disaster settings.9
Between 2003 and 2012, at least 53 CASPERs were conducted in
13 states and one U.S. territory.8 Among the CASPERs, 37 (69.9%)
were conducted in response to specific natural or human-induced
disasters, including 14 (37.8%) for hurricanes. The remaining 16
(30.1%) CASPERs were conducted in non-disaster settings. In
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Texas, eight CASPERs were conducted during this time, including
disaster-related CASPERs in response to Hurricanes Rita (2005) and
Ike (2008) and the Bastrop County wildfires (2011) and non-disaster
CASPERs for public health assessment in San Saba County (2010)
and in response to the H1N1 novel influenza A outbreak in Willacy
County (2010 and 2011).10,11 After Hurricane Ike, CASPER results
were utilized to better understand the immediate unmet needs of
households after the storm, to arrange for referral services, to estimate demand for shelters, and to establish six comfort stations at
sites across Houston.12 During the H1N1 novel influenza A outbreak,
the Texas Department of State Health Services (DSHS) HSR 11 used
CASPER to assess influenza knowledge and practices in Willacy
County after low participation at an H1N1 vaccination event. Findings included a lower than expected percentage of the population
had received the influenza vaccine, with many giving the reason that
they were either unsure about the safety of the new H1N1 vaccine
or that the locations where the vaccine was offered were not convenient.13 In response, the DSHS HSR health department was able
to increase advertising of the vaccine’s availability outside normal
business hours and to develop educational materials on the vaccine’s
safety.13 CASPERs in a non-disaster setting can also provide an opportunity to exercise response capability and improve preparedness
for future disaster events.
Since 2001, Texas has ranked second (behind North Carolina) in
the nation in the number of CASPERs conducted.14 We were interested in identifying lessons learned in conducting CASPERs and
then sharing them with public health professionals at local, regional,
and state health departments; preparedness and emergency response
professionals; and academic and research professionals interested in
community assessment. We hope sharing lessons learned will benefit
and grow the CASPER community-of-practice in Texas and beyond.
METHODS
In spring 2015, we identified key informants at agencies in Texas that
conducted CASPERs from January 2008 through May 2015. These
agencies and key informants were identified initially from historical
record repositories maintained by the DSHS Health Emergency Preparedness and Response Section (Austin) that archived CASPERs
conducted in both disaster and non-disaster settings throughout
Texas. These agencies and organizations included local and DSHS
HSRs and Texas A&M University. Following initial communications
with these respondents, a modified snowball sampling approach was
used to identify additional individuals with CASPER experience. In
total, we identified 18 informants representing seven local health departments, a state university, and the state health department (three
regional offices and the central office) that collectively had over 20
CASPER experiences in Texas.
Key informant roles in CASPERs reflected the diversity of activities required to implement a community assessment to include planning, epidemiology, sampling, mapping, logistics, and interviewing.
Through facilitated focus group telephone calls, a semi-structured interview was administered to participating key informants. Questions
solicited lessons learned on activities throughout the four CASPER
phases and sought insights on such categories as determining objectives, when to conduct the assessment, deciding on the sampling
approach, organizing field assessment teams, performing data analysis on completed field interviews, and publishing a field summary
report – among others. Email communications with specific informants supplemented these focus group interviews in order to gather
additional insights.
After identifying and documenting lessons learned from these telephone calls and emails, we categorized these lessons according to the
four general CASPER phases outlined in the CDC CASPER toolkit:
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1) preparing for the CASPER, 2) conducting the CASPER, 3) analyzing the data, and 4) writing the report and sharing the results. Data
were additionally subcategorized within the CASPER phases based
on general activities inherent in the CDC CASPER toolkit. Lessons
learned gathered from the key informants were consolidated via an
inductive process to remove duplicates and provide a more succinct
and user-friendly matrix of lessons learned.
No Institutional Review Board approval was required for the collection and distillation of these lessons learned.
RESULTS
We identified over 70 lessons learned. They are categorized according to the four general CASPER phases outlined in CDC’s CASPER
toolkit and are described in Table 1, but a selected summary is provided below.
During the first phase of CASPER, developing clear objectives that
are focused on local needs is critical to ensuring a successful assessment. CASPER-related expenses can vary on many factors, including costs for supplies, food, lodging, and rental vehicles, but may
(estimate) range between $3,000 and $7,500. In determining when to
conduct the assessment, it is important to seek insights and knowledge from the community and key stakeholders. During sampling,
being able to visit selected clusters prior to deploying field teams is
ideal to identify potential sampling issues/obstacles. When cluster
maps are created, it is important to provide training to field teams on
how to read and use the maps. In regards to the survey tool and database, it is best to use previously created survey tools and adapt them
instead of creating all new surveys. It also is recommended to set up
the database with easy to use or common software to enhance data
entering efficiency. When assigning field teams, pair experienced
members with less-experienced members. Though more training the
better, it is essential to provide at least three hours of Just-in-Time
training prior to the assessment. The key informants also recommended utilizing the expertise and support of DSHS HSR and central
office staff during all of the CASPER phases.
In the second CASPER phase, it is optimal to have two to three days
for data collection planned and to have an assigned logistics person
who can solve field problems and address team needs. It was also
noted to encourage the use of social media before, during, and after
CASPER to increase awareness and reduce suspicion from the community.
During the third CASPER phase (data analysis), CDC’s Epi Info can
be used to conduct weighted analysis to account for probability of
selection.
In the fourth and final CASPER phase, it is optimal, during disaster
response, to share the field report within 48 hours of data collection
completion. When writing the report, it is vital to report the unit of
analysis as households and to include the feedback of all who are
involved in the planning of the CASPER to avoid mistakes in the
interpretation and analysis of the data.
DISCUSSION
As part of this review, we identified over 70 lessons learned in conducting CASPERs. These lessons were categorized according to the
four general CASPER phases outlined in CDC’s CASPER toolkit.
This shared knowledge can serve as an excellent complement to the
step-by-step instructions outlined in CDC’s CASPER toolkit.
One of the overarching lessons learned is that CASPERs can be
successfully conducted in both disaster and non-disaster settings. It
can provide situational awareness to public health and emergency
management officials to strengthen disaster response and recovery,
assist with public health preparedness planning efforts, and identify
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Table 1. Community Assessment for Public Health Emergency Response (CASPER) Shared
Knowledge/Lessons Learned by CASPER Phases and Category
Phase 1. Preparing for a CASPER
Category
Objectives

x

x

Costs

x

x

Timing the assessment

x

x

x

Sampling approach

x
x
x

x

x

8

Shared Knowledge/Lessons Learned
Developing clear objectives, focused on local
needs, are critical to ensuring a successful
assessment.
Inform local officials (e.g., county judge,
emergency management coordinator) and solicit
input on objectives.
CASPER methods and techniques are ideal for
providing reliable health information more
quickly and inexpensively than other
epidemiologic methods (e.g., telephone
surveys), and therefore are uniquely suited for
disaster-related public health assessments.
Costs for conducting a CASPER will vary based
on many factors, such as the objectives and
availability of local/in-house resources (e.g., staff
time, vehicles). Ideally, in-house staff (local or
state) are available to develop the objectives
and the sampling approach, produce the maps,
find the volunteers to be on the field teams,
provide the training, enter the data, and write the
report. Expenses vary on many factors including
costs for supplies, food, lodging, and rental
vehicles, and may (estimate) range between
$3,000 and $7,500.
Knowing and engaging the community is crucial.
In non-disaster CASPERs, conduct the
assessment when you anticipate residents are
going to be home and receptive to interviews
(e.g., during weekdays, from 3–7pm; during
weekends, start after 9:30 am).
Avoid scheduling non-disaster CASPERs during
potential competing community activities (e.g.,
festivals, school vacations) and during predicted
adverse weather conditions (e.g., extreme heat,
rain, and hurricane seasons).
For disaster-related CASPERs, it is important to
engage emergency management partners and
to consider when it is safe to enter the affected
disaster area(s). The assessment may be timed
when residents have been allowed back into
their homes after an evacuation order or after
immediate threats have ended.
The CASPER sampling method is flexible and is
tailored to meet objectives of each incident.
Sampling at the census block level is ideal.
For rural areas, with known low number of
housing units per cluster, it is appropriate to join
adjacent census blocks to create larger clusters
for the sampling frame.
In selected clusters with large numbers of
housing units, it is appropriate to identify smaller
geographic areas for the systematic sampling to
occur.
Visiting selected clusters (“ground truthing”) prior
to deploying field teams is ideal to identify
potential sampling issues/obstacles (e.g., gated
communities, apartment buildings, stray
animals).
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Cluster maps

x
x

x
x

Survey and database

x
x

x

x

x

Generating an overall cluster map and individual
cluster maps is ideal.
Generating three maps (e.g., Google Earth
image, static street view, and directions from
base camp to selected cluster) per selected
cluster with details (i.e., street names,
landmarks) is optimal.
It is ideal to print two overall cluster maps for
base camp.
Providing training to field teams on how to read
these maps is critical.
Utilize past CASPER survey tools as a guide in
developing survey questions.
Develop the survey using plain language
wording and include versions in the predominant
language(s) spoken in the sampling area.
Pretest the survey on a focus group (i.e.,
coworkers or residents from a similar
community).
Realistically explore whether paper or electronic
(e.g., tablets, phones) data collection are
feasible. If tablets are used, individuals should
have prior knowledge and experience in using
this technology.
Create a database using software field staff are
familiar with, especially those staff that will be
entering data.
Plan how the data will be analyzed and used
when designing questions.

Organizational structure

x

Using Incident Command Structure is optimal
but any organizational approach with assigned
and structured roles is appropriate.

Field assessment teams

x

Ten field teams are recommended; 15 are
optimal.
Each team must consist of at least two persons.
Pair experienced team members with lessexperienced members; pair according to needed
language and interviewing skills.
It is ideal to have field teams that are
knowledgeable about or from the sampled
community.
It is ideal to have health department staff with
field experience (e.g., health inspectors, animal
control officers, and mosquito control staff) as
part of the field teams.
Recruitment of motivated, committed volunteers
from partner agencies is critical; volunteers
could come from local Medical Reserve Corps,
local universities, Community Emergency
Response Team, etc.
People volunteering for the fieldwork should be
pre-screened for health and safety issues; field
work is not for everyone.
Assign experienced field teams to more
challenging selected clusters (e.g., remote,
potential safety issues, large number of surveys
needed).

x
x

x

x

x

x

x
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Training

x
x

x

x

Supplies

x

x

x
x

Local officials and media
notification

x

x

Communication methods

x

x

x

Base camp, food and water

x
x
x

x

Technical assistance

x

x

x
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At least three hours of Just-in-Time training prior
to the assessment is essential.
Provide enough time to go over the sampling
process (e.g., selecting households in the
selected cluster), conducting the survey (e.g.,
questions, skip patterns), using the tracking
form, logistics, and command structure.
Solicit the participation of animal control and
local law enforcement officers to identify
potential safety concerns
Train on safety plans, communication methods
(e.g., cell, radio), and the importance of the
check-in/check-out process.
Pre-identify the appropriate health education
materials to distribute; reach out to local
agencies for additional materials to distribute;
ensure materials are in appropriate language.
Prepared/standardized materials from outside
organizations should be pre-screened to ensure
consistent messaging.
Allow enough time to copy/print at least 250
copies of educational materials for distribution.
Equip field teams with plastic totes or other
containers for supplies (i.e., survey forms, health
education materials).
Notify law enforcement in advance of a
CASPER being conducted so they can make
security recommendations if necessary.
Inform the media so that the community will be
aware that public health teams may be in their
neighborhood.
Develop a communications plan that includes, at
a minimum, multiple communication methods
(e.g., cell, radio) for field teams.
Instruct teams to report to the command center
at pre-determined times to ensure safety, report
on progress, and address any potential issues.
A mid-day in-person check-in can be helpful to
monitor progress and team concerns.
Plan early and confirm arrangements for the
location of base camp.
Ensure that wireless equipment is available at
base camp.
If possible, provide meals for the teams, using
sack lunches or food coupons for local
restaurants.
Provide water and snacks to keep teams
hydrated and nourished during the assessment,
especially in disaster settings when food
resources may be limited due to lack of
electricity, road closures, etc.
DSHS regional and central (Austin) offices offer
exceptional remote or on-site technical
assistance to local health departments in all
CASPER phases and facets of their community
assessment
Local health departments are encouraged to use
these DSHS resources to accelerate their
CASPER planning and enhance the success of
the assessment
Requesting DSHS resources in a disaster
setting should follow the normal emergency
management resource request process.
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Phase 2. Conducting the CASPER
Category
Operations

x
x
x

x
x

x

x

x

x

Communications

x

Shared Knowledge/Lessons Learned
Set up base camp near survey area.
Two to three days of data collection is optimal.
Monitor teams’ progress; set up situation board
at the base camp to track number of interviews
completed, number of houses approached, and
identify safety issues.
Deploy a logistics person to the field to address
logistical issues (e.g., inoperable radio).
Stress the need to review completed surveys
and tracking sheets for accuracy while in the
field.
Conduct a general “hotwash” prior to
demobilization; this “hotwash” will allow input
from all participants. In addition, debriefing the
interview teams when they return to the base
camp will yield insights on field conditions,
interviewer responses, and other issues.
Send a web-based evaluation survey to all
CASPER command and field staff a few days
after the CASPER to obtain additional
information on the assessment experience.
Pre-identify at least two data entry staff.
Data entry can begin as soon as field teams
return from completion of clusters/interviews;
this allows data entry personnel to obtain
clarification and other information if needed.
Through the use of team captains and span of
control, maintain communication (e.g., radio,
cell, text messaging) with teams while in the
field.
Encourage the use of social media (e.g.,
Facebook, Instagram) before and during the
CASPER on city/county webpages, and local
news to increase awareness to the public, to
reduce suspicion, and to keep field teams
engaged.

Phase 3. Analyzing the Data
Category
Data analysis

x

x
x
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Shared Knowledge/Lessons Learned
Data analysis can be time-consuming, so having
a strong data analyst who understands the
CASPER process and survey development is a
definite advantage.
Prior to analysis, data should be cleaned to
identify outliers or extreme values.
Epi Info can be used to conduct weighted
analysis to account for the probability of
selection; more information is available in the
Centers for Disease Control and Prevention
CASPER toolkit.
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Phase 4. Writing the Report and Sharing the Results
Category
Report writing and sharing

x

x

x

x

x

x

x

x

Shared Knowledge/Lessons Learned
Field report writing should be started early;
drafting the introduction, background, methods,
and table shells sections of the report can be
done before teams return from the field.
Utilize other CASPER field reports (whether
published, presented, or shared) to help inform
the structure, length, and content of the field
report.
Tailor the field report format (i.e., length,
organization, and analyses) for intended
audiences.
Write the report using households as the unit of
measurement rather than individuals. This point
should be made early on to all those
participating in planning of the CASPER (those
developing database, questionnaire, etc). It will
be easier to avoid making mistakes (survey
questions worded for household, not individuals)
and have data that can be analyzed, interpreted,
and described appropriately.
In a disaster response, it is optimal to have the
field report completed within 48 hours after data
collection.
Share the report widely with public health
officials, city and county officials, and the
community.
Present the information at professional meetings
(i.e., public health preparedness meetings) and
publish in peer-reviewed journals.
Document the action taken (e.g., resources,
support, messaging, future planning) as a result
of the CASPER is essential.

routine public health issues. CASPER data have been used to allocate resources, provide information to support funding of projects,
strengthen messaging, and improve future plans.
An important difference between CASPERs in disaster versus nondisaster settings is time. In the non-emergency CASPER setting,
planning time is a luxury and allows for more planning activities to
occur. This extra time may allow for ground truthing (a practice in
which field team leads drive through their selected clusters to identify potential obstacles like gated housing communities or apartment
complexes, presence of stray animals, neighborhoods under construction) and contacting access-controlled communities (i.e. gated
neighborhoods or apartment complexes) beforehand to educate them
about the planned CASPER and its importance, thus increasing the
likelihood of access being granted to those households.
Two examples illustrate this point. First, in 2006 and 2007, the Houston Health Department (HHD) conducted a series of non-disaster
CASPER assessments, locally titled AIMs (Assessment, Intervention, and Mobilization). The nature of those non-disaster assessments
allowed for extended planning timelines and extensive community
involvement. These assessments identified population and individual
health needs, enhanced community partnerships, and provided information that could be used to direct future activities. Beyond this,
however, conducting non-disaster CASPERs allowed HHD staff to
become well-versed in incident command structure, activation procedures, and overall community assessment procedures. These expe-
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riences served HHD well in 2008 when HHD conducted a disasterbased CASPER in the wake of Hurricane Ike. Staff familiarity with
community assessments reduced the planning time needed to successfully execute a disaster-based CASPER.
Second, in 2014, the Fort Bend County Health & Human Services’
Public Health Emergency Preparedness Program began doing annual
CASPERs. They choose one jurisdiction within their county a year to
conduct a CASPER, surveying residents on preparedness levels and
health. These data are being used for preparedness planning prior to
when a real disaster occurs. They, like HDD, recognize the benefits
of conducting non-disaster CASPERs as a foundation for preparing
for a CASPER in response to a disaster incident.
In summary, as jurisdictions across Texas and the nation become
trained on CASPER methods, we anticipate that more CASPERs
will be conducted. We hope that these health departments and other
organizations will use this shared knowledge, in conjunction with
the CDC CASPER toolkit, to accelerate their CASPER planning and
increase the potential success of their assessment. It is our desire that
the CASPER community-of-practice will grow, and we expect additional lessons will be learned.
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ABSTRACT
Background: A high consumption of fruits, vegetables, and whole
grain foods and adequate levels of physical activity are associated
with a lower risk of obesity and lower risk of lifestyle cancers. Research suggests that rural communities have a high risk of unhealthy
behaviors that may contribute to excessive weight gain and risk of
lifestyle related cancers. The purpose of this pilot study was to determine the effect of an educational intervention in a rural Texas community on the intermediate outcomes of eating behavior (increasing
the intake of fruits, vegetables, and whole grain foods) and physical
activity behavior, and the distal outcome of body mass index (BMI).
Methods: The intervention, guided by the Social Cognitive Theory,
was implemented over a 10-month period and included a variety of
community-based education activities related to nutrition, physical
activity, and cancer in a variety of settings. The effect of the intervention was assessed by analyzing pre- and post-data (N=67) using
independent and paired samples t-tests and bivariate correlations.
Results: Participants were mainly Hispanic (53.7%) and White
(44.8%). At pre-intervention, 6% of participants reported consuming
>5 servings of fruits and vegetables daily, 19.4% consumed >3 servings of whole grain foods daily, and 85.1% were either overweight
or obese. Only 31% of participants were aware that cancer risk was
related to overweight at pre-intervention. At post-intervention, Hispanics showed a significant increase in the consumption of fruits and
vegetables (p<0.05). Participation in sports or physical activity programs showed a significant increase (p<0.05). However, no significant decrease in BMI was shown.
Conclusion: This intervention had a limited effect in increasing targeted behaviors and no effect on reducing BMI. More assessment is
needed in this rural community to identify barriers to healthy behaviors and to improve interventions to increase consumption of fruits,
vegetables, and whole grain foods, levels of physical activity, and
awareness of the cancer and obesity relationship.
INTRODUCTION
During the last 20 years, there has been an increase in the rates of
excessive weight in the U.S. population with more than 69% of the
adult population classified as overweight or obese.1 The increased
rate of obesity and other chronic diseases, including cancer, is influenced by behavioral changes in rural and urban populations.2-4 These
changes include an increased intake of energy-dense foods that are
high in saturated fat, trans fat, sugars, and salt, lower consumption
of fruits, vegetables, and whole grain foods, and a lack of physical
activity.2
Rural populations are at a higher risk of obesity and chronic diseases
because they are more affected by unhealthy lifestyles and the lack
of access to health care than urban populations.5 The prevalence of
unhealthy lifestyles in rural populations is in part due to a lack of
health-friendly environments. In health-friendly environments, persons have access to healthy, affordable food and nutrition informa-
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tion, as well as to facilities, such as walking trails, which encourage
participation in health activities.6,7 In addition, factors such as low
educational and socioeconomic levels, low physical activity, high
prevalence of obesity, and high smoking rates are associated with a
negative health status among rural populations.8
Hispanics (42.5%) have the highest age-adjusted rates of obesity
compared to non-Hispanic Whites (32.6%) and non-Hispanic Asians
(10.8%) but are lower than Non-Hispanic Blacks (47.8%).1 Thus,
except for non-Hispanic Blacks, Hispanics may be at greater risk
for the development of obesity-related cancers of the colon, breast,
kidneys, esophagus, pancreas, prostate, gallbladder, and liver.9 It has
been estimated that up to one-third of the 589,430 cancer deaths expected to occur in 2015 in the U.S. will be related to overweight or
obesity, physical inactivity and poor nutrition.10 The cancer incidence
rates for Hispanics in Texas during 2007-2011 were 412/100,000
for males and 325/100,000 for females; for Whites they were
532/100,000 males and 415/100,000 females; and for Blacks they
were 583/100,000 males and 499/100.000 females.11 Although the
cancer incidence rates for Hispanics are actually lower compared to
other races, Hispanics are an important population to include in an
educational intervention as they represent 38.6% of the total population and 31.8% of the rural population in Texas.12,13 In the 2010 U.S.
Census, 19.3% of the total U.S. population was classified as rural,
and in Texas, 15.3% of the population was considered rural.14 Approximately 18% of the rural U.S. population lives in poverty with
Hispanic, Native American, and African-American populations having the highest percentage of poverty in both rural and urban communities.15
Approximately 40% of the Texas population reported consuming
fruits less than one time daily, and 21.8% reported consuming vegetables less than one time daily.16 Lutfiyya et al reported that rural populations were less likely than non-rural populations to consume five
or more daily servings of fruits and vegetables.6 Specifically, almost
79% of the U.S. rural population does not eat the recommended servings of fruits and vegetables. Consumers are eating 6% more total
grains than recommended but are eating only 34% of recommended
amounts of whole grains.17 Fruits, vegetables, and whole grain foods
are often not easily accessible and affordable by racial and ethnic
minority groups in large urban centers or populations in rural areas.18
While research shows that increasing fruits, vegetables, and whole
grains may help with weight management and cancer prevention,2
no rural intervention studies were found that addressed all of these
targeted food groups in a single study. Further, while previous studies
have used smaller rural food stores for the intervention setting,19,20 no
studies were found that used a full-sized supermarket in combination
with other settings for intervention within the rural community. Thus,
a rural community in Texas was chosen for a multi-component pilot
intervention that was delivered across several settings. It was hypothesized that participants in the intervention would increase their
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intake of fruits, vegetables, and whole grains and increase physical
activity levels and that overweight/obesity levels (body mass index,
BMI) would be reduced.
METHODS
This study was part of a Cancer Prevention Research Institute of
Texas grant-funded project and was approved by the Texas Tech
University Health Sciences Center’s Institutional Review Board for
the Protection of Human Subjects. The pre-intervention data were
collected during summer 2011, and post-intervention data were collected during spring 2012. The subjects were recruited from Muleshoe, a rural community in West Texas. The population of Muleshoe
is estimated to be 5,123 with more than 60% Hispanics.21
Study sample
Participants were recruited using a variety of methods, including distributing flyers at the local supermarket, library, senior center, and
churches. In addition, presentations about the study were made to the
Chamber of Commerce, School Board, and Rotary and Lions service
organizations. Outdoor electronic message boards at the schools displayed information about the study. Any adult 18 years and older living in Muleshoe and willing to participate in this study was included,
after they signed a consent form. Individuals who did not meet these
requirements were excluded; no other screening criteria were used.
Also, participants who did not participate in both data collections
(pre- and post-intervention) were excluded from analyses in this
study. Pre-intervention data were collected from 225 participants,
with pre- and post-intervention data available for 67 participants. No
data are available related to reasons for participant drop out.
Intervention
Participants received a 10-month intervention focused on encouraging participants to increase their consumption of fruits, vegetables,
and whole grain foods and to increase their levels of physical activity. The 10-month intervention period was determined by the
grant schedule and arrangements with the other community groups/
settings. Table 1 shows the specific implementation settings and details about the intervention’s content and timeline. This intervention
differed from others in two aspects: 1) the focus was on a rural supermarket as the primary site for the interventions; and 2) multiple
“channels” throughout the community were used, with all interventions coordinated around the monthly themes reflected on the posters
placed in the supermarket.
The Social Cognitive Theory’s constructs of behavioral capability
and self-efficacy were used as the theoretical foundation for this intervention to change food and physical activity behaviors. Behavioral capability (knowledge and skill to perform a given behavior)
was addressed by promoting fruit, vegetable, and whole grain intake
in nutrition classes; handouts, flyers, and videos; demonstration of
new healthy recipes and traditional recipes that had been modified
with the targeted healthier ingredients; and food tastings.
Self-efficacy (confidence in one’s ability to take action and overcome
barriers) was addressed in the classes and food preparation demonstrations and tastings by emphasizing that healthy, low-cost food can
be easy to prepare, tasty, and cost less than fast food. Participants
were presented with healthy options to be able to “make over” traditional recipes and encouraged to discuss their ideas in class to address cultural barriers to change. To increase self-efficacy in making
healthier food choices at the supermarket, classes and store posters
showed participants how to read food labels and how to use the supermarket’s NuValTM system for evaluating the nutritional value of
foods. As part of the broader weight management messaging, foods
low in fat, sugar, and sodium were encouraged in addition to portion
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control.
Class topics and educational materials related to physical activity
included recommendations for amounts of daily physical activity to
reduce weight (60 minutes) or maintain a healthy weight (30 minutes). Low or moderate impact physical activities, such as walking,
biking, gardening, and stretching were encouraged. The advantages
to making the desired behavior changes (increase fruit, vegetable,
and whole grain intake and increase physical activity) and the health
effects of not making these changes were discussed in classes.
Most of the educational materials were obtained from the American Institute for Cancer Research (AICR) and were available in both
English and Spanish. Flyers and posters created specifically for this
project were developed by the Registered Dietitians associated with
this project and translated into Spanish by bilingual (English/Spanish) graduate students who were familiar with the food and culture.
However, as the intervention unfolded, less emphasis was placed on
Spanish written materials as it was determined that while many of the
Hispanic participants spoke Spanish and English, they were unable
to read Spanish and relied on family members who were bilingual
to interpret for them. The intervention activities were implemented
by faculty and graduate students with a background in nutritional
sciences. All classes were taught in English, with the exception of
the classes conducted with Head Start parents, which were taught
in Spanish.
Measures
This study was a pre-and post-intervention design with outcome
measures of dietary intake, physical activity, and BMI. The Nutrition and Health Practices Survey included demographic questions
from the Behavioral Risk Factor Surveillance System (BRFSS) 2010
Survey22 and questions on participants’ eating practices, attitudes regarding cancer risk, and health practices. The survey was translated
into Spanish by native Spanish speakers who were part of the project
staff. It was pretested with 30 participants at a supermarket with a
primarily Hispanic clientele in a suburban city about 70 miles from
Muleshoe. In addition, the AIM-HI Fitness Inventory23 created by
the American Academy of Family Physicians (AAFP) was used to
collect data on participants’ dietary intake and physical activity. It
was selected based on its use in various clinical settings and demographic groups,23,24 ease of administration, face validity, and Spanish
availability. Height and weight were measured by trained research
staff and used to determine BMI. Participants received a $25 gift card
from the local supermarket at both pre- and post- data collection.
Statistical Analysis
Descriptive statistical analyses were performed to evaluate participants’ demographic and physical characteristics at baseline. The dependent variables included were BMI, physical activity level, and
intake of fruits, vegetables, and whole grain foods, while age, gender,
race, language, marital status, income, education, and beliefs regarding cancer risk were independent variables. Independent and paired
sample t-tests were used to compare the pre- and post-intervention
change score of the variables tested. Bivariate analyses were used
to determine the relationship between BMI, age, education, income,
and physical activity with the participants’ reported consumption of
fruits, vegetables, and whole grain foods. A p-value <0.05 was considered statistically significant. To perform the statistical analysis,
IBM SPSS Statistics, version 21 was used.
RESULTS
The majority of the participants were older than 50 years (59.7%), female (70.1%), married (59.7%), and spoke English as a first language
(85.1%) (demographic data not shown). Participants were predomi-
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Table 1. Implementation of intervention activities
Location

Implementation

Frequency

Supermarket Based
Samples of a variety of foods (e.g. soups, salads,
casseroles, desserts) prepared with healthy ingredients
Food Product Tastings
were offered to supermarket customers. Nutrition
information and recipes were provided.

2 times per month
for 10 months –
products related
to monthly
themes

Posters

Large posters reflecting healthy eating and healthy
physical activity themes were placed strategically in the
supermarket.

New posters
placed each
month for 10
months

NuValtm a and Healthy
Food Markers

Healthy food markers were placed throughout the
supermarket to supplement the supermarket’s NuValtm
nutrition scoring system.

Markers moved
monthly in
support of poster
themes

Community Based
Classes

Community Center

Library

Head Start Center

Series of classes held in the evenings included food
demonstrations and tastings and distribution of
educational materials. Examples of class topics included
weight management, recipe modification, portion
distortion, reading food labels, and physical activity
strategies.
Classes held as part of the library’s community education
program – incorporated presentation and discussion;
flyers and materials from American Institute for Cancer
Research were placed in racks for patrons to take.
Classes presented to parents of children enrolled as part of
their parent education program.

Offered monthly
for 10 months; 40
minutes long

2 classes during
the 10 month
period
2 classes during
the 10 month
period

Health Fairs
Healthy eating and physical activity information provided
at parents’ organization pre-football game dinner. Flyers
promoting classes and events at the supermarket and
community center were distributed.
Healthy eating and physical activity information provided;
blood pressure, height, and weight measurements taken.

High School

Senior Center
Two Local Churches

1 time about midway through 10
month period

2 times during the
10 month period
1 time each
Healthy eating and physical activity information provided;
during the 10
blood pressure, height, and weight measurements taken.
month period

Media
Television Interviews

Videos

Project personnel interviewed about the project and the
importance of healthy eating and physical activity by local
TV station.
Videos of project activities prepared by local TV station.
Videos were posted on TV station’s website, and videos
could be viewed at any time during the project.

2 interviews
during the 10
month period
6 videos posted
during the 10
month period

aNuValtm System summarizes comprehensive nutritional information in one number between 1 and 100 for each food in the
supermarket (http://www.nuval.com/How ). The higher the NuValtm Score, the better the nutritional value. Approximately 30
supermarket chains nationwide use NuVal (http://www.nuval.com/location).

Table 2. Participants’ beliefs regarding cancer risk at pre- and post-intervention (N=67)

Drinking tap waterb
Used of tanning beds
Getting sunburned
Being overweight
Drinking excessive
quantities of alcohol
Chewing tobacco/using
snuff
Smoking tobacco products
Drinking large quantities
of caffeineb
a
b

Pre
Answered
correctly
%
62.7
65.7
89.6
31.3

Post
Answered
correctly
%
55.2
91.0
98.5
52.2

Change

Pre vs. Post
p-valuea

%
-7.5
25.3
8.9
20.9

0.058
0.103
0.568
0.083

61.2

61.2

0.0

0.421

97.0

98.5

1.5

1.000

98.5

100.0

1.5

0.321

28.4

32.8

4.4

0.083

Paired samples t-test.
Not considered to cause cancer by the American Cancer Society and National Cancer Institut

nantly Hispanics (53.7%) and Whites (44.8%), had a high school
education or less (71.6%) [elementary school 32.8% and high school
38.8%], and had an annual income of less than $20,000 (66.1%).
After analyzing by race, it was found that 70.7% of the Hispanics had
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an annual income of less than $20,000.
In Table 2, participants’ beliefs regarding cancer risk related to overweight and selected behaviors are presented. At pre-intervention,
there was much more awareness about the cancer risk related to the
use of tobacco (97.0–98.5%) and getting sunburned (89.6%) when
compared to the risk of being overweight (31.3%). While the awareness of cancer risk related to being overweight increased by 21% at
post-intervention, this increase was not statistically significant and
was still well below the awareness levels of other risk factors.
At pre-intervention, participants had a mean BMI of 30.4±6.97, and
85.1% were either overweight or obese (37.3% overweight; 47.8%
obese) (data not shown). Only 6% consumed five or more servings
of fruits and vegetables daily, and 19.4% consumed three or more
servings of whole grain foods daily. There were no statistically significant differences found in fruit, vegetable, and whole grain food
consumption from pre- to post-intervention. However, after ana-
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lyzing data by race, Hispanics showed a significant increase in the
consumption of fruits and vegetables at post-intervention (mean
change 0.30+0.67; p<0.05) (Table 3). Participation in sports or physical activity programs showed a significant increase (mean change
0.21+0.75; p <0.05) from pre- to post-intervention (Table 4). No
change was found in BMI from pre- to post-intervention.
Bivariate correlations between BMI and servings of fruits, vegetables, and whole grain foods did not show significant associations (data not shown). However, significant positive associations
(p<0.05) were found among intake of fruits and vegetables and education level (r =0.26) and fruits and vegetables and income (r=0.31)
at pre-intervention, but not post-intervention.
In our study, attendance was taken at the classes at the Community
Center, but unfortunately only 10 of the 67 participants, for whom
pre/post test data were available, attended these classes. The mean
(standard deviation) number of classes attended by these 10 participants was 5.10 (+1.97). Participants who attended the most classes
did not have better outcomes than those who attended fewer classes
(data not shown).

education intervention in our study would have lower BMI at postintervention; however, this was not found. Similarly, Tussing-Humphreys et al conducted a multi-component, six-month church-based
intervention (kickoff celebration followed by monthly, 60-minute
educational sessions emphasizing increased intake of fruits, vegetables, whole grains, and low fat dairy foods; a didactic physical activity session, and a self-directed physical activity component) with
rural, lower Mississippi Delta African-American adults, and did not
find a significant reduction in BMI.29 However, successful weight
loss was reported for rural African-American women participating in
a community-based intervention program conducted in churches in
South Carolina.30 Since Muleshoe churches were receptive to one intervention session, they may be a good avenue for a continued higher
dose of intervention.
From pre- to post-intervention, the percentage of participants who
were aware that overweight is related to cancer risk increased from
31% to 52%; however, this increase was not statistically significant
and shows the need for additional education efforts related to overweight as a factor that may increase cancer risk. A 2007 national
cross-sectional study (n = 7452) found that 82-89% of respondents

Table 3. Fruits and vegetables intake by race at pre- and post-intervention (N=66)
Race
White (n=30)
Post

White
(W)
Pre vs.
Post
p-valuea

mean ± standard deviation
1.80±0.61 1.70±0.70
0.10±0.84

0.522

Pre

Fruits and
Vegetablesc

Change

Hispanic (n=36)
Pre

Change

Post

mean ± standard deviation
1.33±0.53 1.63±0.68 0.30±0.67

Hispanic
(H)
Pre vs.
Post
p-valuea

W vs.
H
Change
pvalueb

0.010*

0.033*

n (%)
5 or more
3 to 4
2 or less
a
b
c

3 (10.0)
18 (60.0)
9 (30.0)

4 (13.3)
13 (43.3)
13 (43.3)

1 (3.3)
-5 (-16.7)
4 (13.3)

1 (2.8)
10 (27.8)
25 (69.4)

4 (11.1)
15 (41.7)
17 (47.2)

3 (8.3)
5 (13.9)
-8 (-22.2)

White (pre vs. post) and Hispanic (pre vs. post) p values were calculated using paired samples t-test, *p <0.05.
White vs. Hispanic independent samples t-test.
Servings eaten a day; 1= 2 or less; 2= 3 to 4; 3= 5 or more

DISCUSSION
This study examined the effect of a nutrition intervention on improving eating behaviors, specifically those related to the intake of fruits,
vegetables, and whole grains, and increasing physical activity in a rural community of West Texas. These health behaviors are important
in the prevention of obesity, cancer, and other chronic diseases.2, 25
The 2010 Census found that Hispanics (31.8%) and Whites (58.4%)
were the most predominant races in rural Texas.13 In Muleshoe, percentages were higher for Hispanics (53.7%) and lower for Whites
(44.8%). Rural populations are more likely to live in poverty than
urban populations, and Hispanics have the highest prevalence of
poverty.14 Our findings indicated that a majority of Muleshoe’s participants, especially Hispanic participants, were living below the
poverty level. Limited income has been shown to affect a household’s ability to purchase healthy foods.26
The prevalence of obesity is higher in rural populations who are more
vulnerable to unhealthy lifestyles.27 Data from the 2005-2008 National Health and Nutrition Examination Survey (NHANES) showed
that the prevalence of obesity was 39.6% among rural adults compared to 33.4% among urban adults.28 Rural populations’ increased
likelihood to be obese was reflected in this study as 47.8% of Muleshoe participants were obese, compared to 34.9% in the total U.S.
population.1 It was hypothesized that participants who received the
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across all races said they had never looked for information related to
cancer prevention.31
In our study, it was hypothesized that participants who received the
nutrition education intervention would have a significantly higher
mean intake of fruits, vegetables, and whole grains after the intervention. Most of the participants in Muleshoe reported a low consumption of fruits, vegetables, and whole grains at pre- and postintervention. Although the consumption of fruits and vegetables
was still low at post-intervention in the total sample, we found that
Hispanics, not Whites, significantly increased their consumption
of fruits and vegetables. This racial difference was found also in a
Table 4. Physical activity at pre- and post-intervention (N=67)
Characteristics
Times a week of physical
activitya
Yard or housework
Walk ≥10 minutes
Sports or physical activity
program

Pre

Post

Change

mean ± standard deviation
2.36±0.7 2.34±0.6 0.01±0.8
3
6
4
2.01±0.8 2.07±0.7 0.06±0.9
6
8
5
1.40±0.6 1.61±0.8 0.21±0.7
5
3
5

Pre vs. Post
p-valueb
0.885
0.609
0.026*

a

1= less than 1; 2= 1-3; 3= 4 or more.
b
Paired samples t-test.
*p<0.05.
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study that analyzed fruits and vegetables dietary behavior to assess
the effects of a low-intensity, physician-endorsed intervention in a
rural population, where the majority of participants were Whites or
African-Americans. The authors found that for Whites there was not
a significant effect, but African-Americans increased their intentions
compared to controls, at one and six months.32 In a systematic review
of interventions designed to increase fruit and vegetable intake, the
authors found that the largest effects of these interventions were observed among sub-groups of participants who were at a higher risk of
disease, implying that these participants had increased motivation to
improve their eating behaviors.33 In our study, Hispanics comprised
54% of the total participants, and 61% were considered obese at preintervention. Therefore, it is possible that participants perceived the
need to lose weight, and thus they were motivated to increase their
intake of fruits and vegetables. However, the motivation or strategies
used by those who increased fruits and vegetables was not determined.
In comparing our results related to changes in fruit, vegetable, and
whole grain intake to other studies, similar findings were reported for
different intervention methods. A six-week community-based participatory research intervention to make the home environment more
supportive of healthy eating and physical activity for rural adults of
Southwest Georgia consisted of a tailored home environment profile, goal-setting, and behavioral contracting delivered through two
home visits and two telephone calls.34 While intervention households
reported significant improvements in purchasing of fruit and vegetables and family support for healthy eating and increased purchasing
of exercise equipment and family support for physical activity relative to comparison households, no significant changes were observed
for fruit and vegetable intake, physical activity, or weight between
intervention and comparison households.
Tussing-Humphreys et al reported in their study with lower Mississippi Delta African-American adults that fruit, vegetable, and whole
grain intake for both the intervention and control groups increased,
but there were no significant differences.29 However, they did find
that the high participation intervention group had significant increases in these dietary outcome variables compared to the control group.
They also found a positive effect of vehicle ownership on study completion and attendance at intervention activities. Given the limited
attendance at classes in our study, transportation and other barriers to
classes should be explored in future work with the Muleshoe community.
Additionally, it was hypothesized that the intervention would increase physical activity levels. A significant increase in engagement
in a sport or physical activity program on a regular basis was found
and may indicate a socially acceptable way of increasing physical
activity in this community. However, participants did not report
significant increases in yard or housework or walking from pre- to
post-intervention. Previous research using a community-based approach to promote walking in rural Missouri Caucasian and Black
participants also did not find a statistically significant intervention effect, although a positive net change in rates of seven-day total walking in two subgroups (persons with a high school degree or less and
persons living in households with annual incomes of <$20,000) was
reported.35 Even so, walking has been determined as the most common physical activity, especially in overweight, low income, and low
education populations.36, 37 Thus, it would be helpful to determine
barriers to walking in this rural community.
Study Limitations
One limitation was the lack of a comparable control group, and
therefore the positive changes seen may not be totally attributable
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to the intervention. Also, while there were 225 participants at preintervention, only 67 provided survey data and anthropometrics at
post-intervention, which limits the generalizability to all Muleshoe
residents. Further, the small number of participants decreased the
ability to detect changes in outcomes. Another limitation is that selfreported data were used to assess food intake and physical activity
levels. In self-reported measures, participants have the tendency to
under-report normal daily food intake and under- or over-estimate
physical activity levels. This could be due to inaccurate memory,
social desirability, or their inability to capture accurately their physical activity and food intake.38, 39 Additionally, although the Aim-Hi
Fitness Inventory has been used in a number of settings nationally,
it was not validated or tested for reliability in this study population.
Another limitation was that only individual factors were assessed
and not environmental factors such as access to walking trails, quality of food (food portions and nutritional value) sold in the community venues other than the intervention supermarket, and food affordability, which could contribute to unhealthy behaviors. Although
low-cost, healthy foods were promoted by the intervention, food
insecurity was not assessed or addressed directly through activities
or referrals.
Study Strengths
This study has several strengths. First, limited data are available on
rural interventions that include multiple components (diet and physical activity) in a bi-racial rural population. Second, assessment tools
and most educational materials were available both in English and
Spanish, and recipes used in classes and materials reflected the community’s cultural groups. Third, height and weight were measured by
trained staff, rather than using self-reported data, to increase validity.
In addition, the data collected in this study helped to assess the BMI,
eating habits, and physical activity status in this rural community that
had not been studied before.
CONCLUSIONS
It is encouraging that Hispanics improved their intake of fruits and
vegetables and that participation in physical activity programs increased in the total sample in this rural community. The intervention did not have a significant effect in helping participants to reduce
their BMI or increase intake of whole grain foods. The 21% increase
in participants who were aware of the relationship between overweight and cancer at post-intervention was a positive finding, but
much improvement is still needed in knowledge and behavior. This
study showed that the rural community of Muleshoe is at high risk of
continued obesity and chronic diseases due to unhealthy behaviors
and knowledge gaps. There is a need for additional assessment in
this rural community to identify other possible barriers to healthy
behaviors and to improve interventions to make them more successful. Focus group discussions or other forms of community participatory research could help further assess needs and promote more
community ownership. Also, the sport and group activities results are
promising and should be explored further.7
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ABSTRACT
Objective: To identify predictors of perineal laceration in women delivering in a large county located on the Texas-Mexico border.
Methods: A retrospective cohort study of women who delivered vaginally in El Paso, Texas, between February 2007 and May 2010 was
conducted. The majority of the women delivered at the University
Medical Center of El Paso, a teaching hospital. Eighty-three deliveries to 78 women were included in the sample. Adjusted relative risks
(RR) and p-values were calculated using log-binomial regression
models. Generalized estimating equations were used to account for
the fact that some patients contributed two deliveries to the sample.
Results: Patients ranged in age from 15 to 29 years (median=18
years). The majority (75.9%) were primiparous. Approximately half
the cohort (n=41, 49.4%) experienced a perineal laceration. Infant
head circumference, birth weight, maternal age, and maternal body
mass index (BMI) were not associated with the risk of a perineal
laceration. Women who were delivered by a physician compared to
those who were delivered by a certified nurse midwife appeared to
have a higher risk of perineal laceration (adjusted RR=1.58, p=0.07);
however, further modeling revealed a higher p-value (0.09) for this
variable. Primiparous women were twice as likely as multiparous
women to have experienced a perineal laceration (adjusted RR=2.16,
p=0.048).
Conclusions: Nulliparity is an established risk factor for perineal
laceration. Our study supports this observation.
Keywords: Perineal laceration, parity, generalized estimating equations
INTRODUCTION
Perineal lacerations are a recognized obstetrical complication. The
portion of the perineum involved in perineal lacerations is the region
between the vagina and anus. It is in this area that the levator ani, the
superficial transverse perineal muscle, the bulbocavernosus muscle,
and the external anal sphincter muscle all meet upon a central tendon,
thus forming the perineal body.
Perineal tears of childbirth occur with varied severity, ranging from
involvement of only the most superficial vaginal mucosa all the way
to including injury to the anal sphincter. A degree system is used
to classify the severity of a laceration. First-degree tears involve
only the vaginal mucosa and/or perineal skin. Second-degree tears
involve the underlying fascia and musculature. Third-degree lacerations involve disruption of the external anal sphincter. Lastly, fourthdegree tears entail laceration of both the external and internal anal
sphincters, so that the anorectal passage is exposed.1 Third- and
fourth-degree lacerations are known as higher-order lacerations.2
The frequency of higher-order lacerations ranges from 0.25 to 6%.2
Complications of perineal lacerations include a spectrum of disorders: stress incontinence, overactive bladder, pelvic organ prolapse,
and anal incontinence.3
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Nulliparity has been established as a risk factor for perineal laceration.4-6 Other possible risk factors include infant birth weight, operative delivery, maternal age, and a prolonged second stage of labor.4,5,7
Increased maternal body mass index (BMI) has been reported to be
protective against third- and fourth-degree laceration.5
As clinicians can attest, a commonly voiced concern of expectant
mothers surrounding childbirth is the fear of “tearing”. This was especially the case when birth fears were discussed in CenteringPregnancy® childbirth preparation sessions for teenage mothers held at
our institution which is located along the Texas, USA-Mexico border
(unpublished data). CenteringPregnancy® is a group model of prenatal care in which group members receive standard of care prenatal
health care in a group setting that facilitates the delivery of health education while fostering a support network.8 The fear of tearing is not
unfounded as less than 50% percent of women giving birth maintain
an intact perineum.3,9 Our goal was to examine the effect of infant
head circumference, birth weight, maternal age, maternal BMI, obstetrical care provider [certified nurse midwife (CNM) versus physician], and parity on the risk of perineal laceration in a predominantly
Hispanic county located on the Texas-Mexico border.
METHODS
Approval to conduct this retrospective cohort study was granted by
the Institutional Review Board for the Protection of Human Subjects
at Texas Tech University Health Sciences Center (TTUHSC) in El
Paso, Texas.
Source population and inclusion criteria
The study sample was derived from a cohort of 87 patients who attended CenteringPregnancy® sessions at TTUHSC in El Paso and
delivered vaginally. While our CenteringPregnancy® program enrolled both low- and high-risk patients, the majority of the pregnancies were low risk and none of the subjects included in the current
analysis were high risk. Participation in CenteringPregnancy®
was voluntary. The majority of the women in our study delivered at
TTUHSC El Paso’s primary teaching hospital, the University Medical Center of El Paso. The cohort delivered between February 2007
and May 2010. Eighty of the 87 patients delivered once during the
study period while seven patients delivered twice; hence, the source
cohort contained 94 records.
Patients whose delivery was attended by both a CNM and a physician were excluded from our analysis. A total of 83 patient records
had complete information for the independent variables and the
outcome of interest (perineal lacerations). Seventy-three of these
patients had delivered once during the study period while five had
delivered twice. Our analyses were restricted to this sample of 83
records.
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Data analysis
Data were analyzed using SAS 9.3 software (SAS Institute, Inc.,
Cary, North Carolina). The dichotomous outcome of interest was a
perineal laceration of any degree: occurrence of a laceration versus
no laceration. Initially, frequency distributions of the risk factors of
interest were examined along with 2 x 2 contingency tables. No zero
cell values were observed.

Table 1. Selected Characteristics of 83 Vaginal Deliveries That Occurred in El Paso
County, Texas, Between February 2007 and May 2010. Seventy-Three Patients Delivered
Once while Five Patients Delivered Twice.
N=83
Characteristic

Log-binomial regression was performed by specifying a binomial
distribution and a log link within the GENMOD procedure.10 Two
models were built. First, the following six dichotomous exposure
variables were entered in the model: maternal BMI (≥25 vs. <25 kg/
m2), parity (primiparous vs. multiparous), provider (delivered by a
physician vs. CNM), birth weight (≥3000 vs. <3000 grams), maternal age (≥19 vs. <19 years), and infant head circumference (greater
than the sex-specific 50th percentile found in the United States Centers for Disease Control and Prevention growth charts vs. less than or
equal to the 50th percentile). For male newborns the 50th percentile
value for head circumference is 35.8 cm while for female newborns it
is 34.7 cm.11 Given the low ratio of outcome events to the number of
independent variables, a reduced model was also fit.12 In the second
model only the following key risk factor variables were entered: parity, provider, and infant head circumference.
It is possible that collinearity was present in one or both of our regression models. Collinearity is a harmful level of correlation between the independent variables. Tolerances were calculated using
logistic and linear regression models in an effort to diagnose multicollinearity.13
Five patients delivered twice during the study period and hence contributed two records to the sample rather than one. These pairs of
response (outcome) values are most likely negatively correlated; that
is, a woman is typically more likely to experience a perineal laceration delivering her first child than her second child. To account for
the correlated nature of the data, generalized estimating equations
(GEE) were utilized.14,15 Initially an exchangeable working correlation matrix was specified for both the full and the reduced GEE
log-binomial regression models; however, due to warnings and errors issued by the SAS program, an independent working correlation
matrix was subsequently used. Our choice of an independent rather
than exchangeable working correlation structure was also motivated
by the assumption that the binary responses within the five pairs of
women were most likely negatively rather than positively correlated,
an hence an independent rather than exchangeable working correlation structure was appropriate given the study by Hanley et al.16 Adjusted risk ratios (RR), 95% confidence intervals (CI), and p values
were calculated.
RESULTS
A total of 83 vaginal deliveries to 78 women were included in the
sample. The patients ranged in age from 15 to 29 years with 60.2%
of the cohort being under 19 years of age (Table 1). Only two of the
83 infants weighed 4000 or more grams at birth (data not shown).
Approximately 40% of the patients had been delivered by a CNM.
The majority of the women were primiparous.
Adjusted RRs are shown in Table 2. Two log-binomial regression
models were fitted. Collinearity was not detected in either of the
models (data not shown). The first contained the six independent
variables that were of clinical or epidemiological interest. The
second model contained only three of these variables. In Model 1,
women who were delivered by physicians appeared to be 58% more
likely than those delivered by CNMs to experience a perineal laceration; however, the result was not statistically significant (p=0.07).
Parity was not a risk factor in Model 1 but was a significant predictor
of the outcome in Model 2: primiparous patients were twice as likely

TPHA Journal

Volume 68, Issue 1

Number (%)

Infant
Birth weight ≥3000 g

62 (74.7)

Head circumference greater than the sexspecific 50th percentile found in the CDC*
growth charts†

13 (15.7)

Maternal

*
†
‡

Age (y)‡
<19
≥19

50 (60.2)
33 (39.8)

Body mass index ≥25 kg/m2

18 (21.7)

Delivery provider
Certified nurse midwife
Physician (resident or attending)

33 (39.8)
50 (60.2)

Parity
Primiparous
Multiparous

63 (75.9)
20 (24.1)

Perineal laceration
Yes
No

41 (49.4)
42 (50.6)

CDC: Centers for Disease Control and Prevention.
50th percentiles for male and female newborns are 35.8 and 34.7 cm, respectively.
Patients ranged in age from 15 to 29 years with a median of 18 years.

as multiparous patients to have a perineal laceration (p=0.048).
DISCUSSION
As women prepare for childbirth, concerns regarding perineal laceration abound. Obstetrical providers might be aided in antepartum
discussions regarding apprehensions surrounding childbirth with information on risk factors for perineal laceration. Additionally, seeking to lessen obstetrical complications, practitioners would be better
able to serve their patients if perineal laceration risks were not only
identifiable but also modifiable. In general there has not been much
study in the United States on the risk factors for perineal laceration
and most of the existing literature almost exclusively involves risks
for third- and fourth-degree lacerations.
In congruence with the existing literature, this study found that
nulliparity is a risk factor for perineal laceration, with primiparous
women being twice as likely as multiparous women to have experienced a perineal laceration.4-6 Consistent with previous studies, approximately half of all women in our sample experienced a perineal
laceration during childbirth.3,9
Infant head circumference, birth weight, maternal age, and maternal
BMI were not associated with the risk of a perineal laceration. A
previous study proposed that the BMI-to-birth weight ratio may be
a better predictor of severe perineal laceration risk than either birth
weight or BMI alone. More research into the interaction between
these variables is warranted.17
Obstetrical provider type (CNM compared with physician) was not
found to be significantly associated with an increased risk of perineal
laceration. The involvement of a physician in the delivery might have
indicated the need for urgent delivery, as in the situation of a worrisome fetal monitoring strip, in which case allowing more time for
the stretching of perineal tissues in hopes of avoiding laceration may
not have been medically advisable for fetal well-being. Information
regarding the use of operative delivery methods (vacuum and forceps) was not included in the study. Other studies which controlled
for the use of operative delivery have found that patients delivered by
CNMs were less likely to experience perineal laceration.18
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Table 2. Adjusted Relative Risks (RR) for a Perineal Laceration in 83 Vaginal Deliveries
(73 Patients Delivered Once while Five Patients Delivered Twice). RRs, 95% Confidence
Intervals (CI), and p Values are from GEE* Log-Binomial Regression Models.
Model 1
Model 2
Possible risk factor
RR
95% CI
p
RR
95% CI
p
Infant
Birth weight (grams)
≥3000
<3000

1.57
1

0.83-2.94
(Referent)

0.16
-

-

-

-

1.06
1

0.69-1.63
(Referent)

0.77
-

1.20
1

0.77-1.85
(Referent)

0.42
-

Maternal age (years)
≥19
<19

0.99
1

0.61-1.62
(Referent)

0.98
-

-

-

-

Maternal body mass index (kg/m2)
≥25
<25

1.11
1

0.73-1.68
(Referent)

0.62
-

-

-

-

Delivery provider
Physician
Certified nurse midwife

1.58
1

0.96-2.60
(Referent)

0.07
-

1.53
1

0.94-2.52
(Referent)

0.09
-

Parity
Primiparous
Multiparous

2.14
1

0.94-4.88
(Referent)

0.07
-

2.16
1

1.01-4.65
(Referent)

0.048
-

power; however, if one applies the binary logistic regression sample
size rule of ten outcome events per predictor variable,12 then our second regression analysis was adequately powered. Forty-one women
experienced the outcome of interest. This figure divided by ten is
4.1. The number of predictor variables should be four or less. Our
second model contained three predictor variables. The sample size
directive cited above is a rule of thumb and may be too conservative.22

Infant head circumference
> CDC† sex-specific 50th percentile
≤ CDC† sex-specific 50th percentile

Maternal

*
†

Generalized estimating equations.
Centers for Disease Control and Prevention growth charts.

Approximately 80% of the population in El Paso, Texas, is of Hispanic or Latino origin.19 Our investigation is, to our knowledge, the
first of its kind to have focused on young Latinas living on the border
of Texas and Mexico. Furthermore, we used an appropriate technique (GEE) to account for any correlation in the outcome given the
fact that five women each contributed two deliveries to the sample.
Our investigation illustrates the point that the exchangeable working
correlation matrix is not always the best choice when using GEE.16
Human error, a confounder that could not be accounted for, is another
limitation of our study. Information regarding perineal laceration,
tear classification, and infant measurements all depend on human assessment and transcription accuracy. Our study did not collect information on fetal head position at the time of delivery and several
other factors that may influence the risk of perineal laceration such
as operative vaginal delivery and a prolonged second stage of labor.
A study of vacuum-assisted deliveries found that an occiput posterior
position (versus an occiput anterior position) was associated with an
increased risk of anal sphincter injury.20
Another possible limitation is the lack of information as to anesthesia involvement in delivery. Often patients are said to be unable
to push effectively when epidurals are heavy. Might this effect
also predispose to perineal lacerations if repeated pushing against
tissues without progress allows time for inflammation to become
more severe? A study of risk factors for perineal laceration in unmedicated childbirth compared to women with medicated births to
assess whether sensation of the birthing passages and processes has
any effect on perineal laceration occurrence and/or severity may be
warranted. Previous studies have suggested an increased risk of operative delivery with epidural versus non-epidural labor pain relief,21
and operative delivery has been associated with an increased risk of
third-degree and fourth-degree laceration.5
Because our study only included patients who participated in the
CenteringPregnancy® program, it has limited generalizability (external validity). To clarify, this study is only representative of women
who received regular group prenatal care. Additionally, our patients
delivered at a teaching hospital which may further limit the generalizability of our results. Finally, our study was hampered by a small
sample size. Several of our null findings may be due to a lack of

22

As women in this prenatal care program are prescribed prenatal vitamins and nutrition is discussed as part of the learning sessions, it
would be interesting to see if nutritional status plays a role in the risk
for perineal laceration. A literature review did not reveal any studies
that addressed the relationship between nutritional status and perineal tissue integrity in childbirth. It has been observed that people
with higher intake of fats have increased skin elasticity.23 Previous
studies have noted that women with increased striae gravidarum are
at increased risk of perineal tear.24,25
In conclusion, nulliparity is an established risk factor for perineal
laceration; however, further study is needed to identify maternal and
provider-related risk factors that are readily modifiable. Advancements in not only risk prediction but also risk modification and perineal support measures during labor will lessen the morbidity that
results from perineal body disruption.
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GIS Day, Texas Department of State Health Services, Austin, Texas, November 18, 2015
Alassane Barro and Mathias B Forrester
Texas Department of State Health Services, Austin, Texas
alassane.barro@dshs.state.tx.us
On November 18, 2015, the Department of State Health Services
(DSHS) in Austin, Texas, hosted GIS Day, where presentations were
given and posters displayed that described the importance and utility
of GIS (Geographic Information Systems) analyses in public health.
Following is a list of presentations from GIS Day. For more information on particular presentations, please contact Alassane Barro at
alassane.barro@dshs.state.tx.us.
1. ESRI Open Health
Joseph Bowles - ESRI
2. Planning Partnerships for Picturing Population Health
Susan Millea - Children's Optimal Health (COH)
3. Discovering and Understanding Disease Patterns at the Intersection of GIS and Public Health
Alassane Barro - DSHS
4. Using MODIS Land Surface Temperature Data to Predict
West Nile Virus Occurrence
Leon Kincy - DSHS
5. Geocaching
Following are abstracts of some of the presentations and posters from
GIS Day. For more information on particular abstracts, please contact the corresponding author at the email provided.
1. Planning Partnerships for Picturing Population Health
Susan Millea, PhD, MSW
Children's Optimal Health
smillea@cohtx.org
The purpose of the presentation is to promote stronger development
of data partnerships to improve population health. Brief reference
to the research context will be provided, followed by a description
of the processes used by Children's Optimal Health to partner with
multiple organizations across sectors to acquire and use data purposefully. Several examples of maps will be used to demonstrate a
variety of issues pertinent to the use of mapping to improve community outcomes. The presenter will reflect on concerns about 'new
information/communication silos' and ways to address them.
2. Evaluation of the HTML5 Geolocation API Using Mobile
Devices
Bradley Hicks, BS1, Tim Algeo, PhD1, Justin Fischer, MS1
1
USDA APHIS Wildlife Services
Bradley.N.Hicks@aphis.usda.gov
The World Wide Web Consortium (W3C) published the Geolocation Application Programming Interface (API) Specification in July
2014 which allows developers to have configurable access to the
geographical location of a device through HMTL scripting. Combining the current version of HTML5 and scripting with the Geolocation
API provides sufficient opportunity for development of mobile data
collection applications that utilize geographical information. The
purpose of this evaluation was to determine if various network configurations (cellular, WiFi, and disconnected) on select iOS and Android mobile devices affect the accuracy, defined here as the shortest
mean Euclidean distance to a fixed location, reported by a HTML5
implementation of the Geolocation API.
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3. Modified Retail Food Environment Index Maps by Census
Tract in Bexar and Smith Counties, Texas, 2015
Haruna Miyakado, MS1, Erin Wu, MPH1, Nimisha Bhakta, MPH1
1
Texas Department of State Health Services
Haruna.Miyakado@dshs.state.tx.us
Food deserts have been defined as “areas that lack access to affordable fruits, vegetables, whole grains, low-fat/non-fat milk or dairy
alternatives, and other foods that make up the full range of a healthy
diet.” Food swamps have been defined as “areas in which large relative amounts of energy-dense snack foods, inundate healthy food
options.” CDC created the modified retail food environment index
(mRFEI) that combines the concepts of “food desert” and “food
swamp” into a single measure. The mRFEI measures the relative
number of healthy and less healthy food retailers within census
tracts. Food retail data source as of January 2015 was obtained from
Environmental Systems Research Institute. National scheme, North
American Industry Classification Codes were referenced to identify
specific types of food retailers. Healthy vendors were supermarkets
with 50 or more employees or grocery stores with 10 to 49 employees, fruit and vegetable markets, and warehouse clubs, and less
healthy vendors were fast food restaurants, pizza restaurants, convenience stores, and small grocery stores with 1 to 3 employees within
census tracts or a half mile from the tract boundary. 270 healthy food
vendors and 4811 less healthy food vendors were included to calculate mREFI in Bexar County. 30 healthy food vendors and 379 less
healthy food vendors were included to calculate mREFI in Smith
County. mRFEI ranged from 0 to 50 for each census tract and from 0
to 40 for each census tract in Bexar and Smith County, respectively
and all of them were successfully visualized.
4. Fleaborne Typhus in Texas (2003-2013)
Nicole Evert, MS1; Bonny Mayes, MA1
1
Texas Department of State Health Services
nicole.evert@dshs.state.tx.us
Fleaborne (“Murine”) typhus is a rickettsiosis caused by Rickettsia
typhi or R. felis, bacteria that can be transmitted by infected fleas
harbored by rats, opossums, cats, dogs and other small mammals.
The disease is similar to louseborne typhus (R. prowazekii) but is
generally milder. Disease onset is often sudden and symptoms may
include fever, headache, chills, weakness, nausea, malaise, myalgias,
and a macular rash. In the contiguous United States, this disease occurs primarily in California and Texas, where it is a notifiable condition. From 2003 to 2013, there were 1,764 cases of fleaborne typhus.
The majority (>80%) of these cases occurred in South Texas but appear to be expanding into the Gulf Coast counties. In this poster, we
will summarize patient demographics, clinical disease presentation,
morbidity and mortality, risk factors, seasonality, and diagnosis/case
determination challenges.
5. Visualizing the HIV Care Continuum in Austin, Texas
Sonia Arbona, PhD1, Margaret Vaaler, PhD1, Dylan McAfee, MPH1
1
Texas Department of State Health Services
sonia.arbona@dshs.state.tx.us
A Person Living with HIV (PLWH) may go through several stages
of care and treatment. The goal in HIV treatment is to achieve a very
low level of HIV viral load in the body. The HIV care continuum is a
model that outlines these sequential stages. More than three-fourths
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of the PLWH in Texas reside in the five largest cities in the state. We
selected Austin as an example of those cities to illustrate the potential use of maps as a tool in the public health response to the needs
of individuals with HIV. Using HIV surveillance data collected by
the Texas Department of State Health Services in 2014, we mapped
the distribution of the proportion of PLWH in Austin at each of the
stages of the model of HIV care continuum. The maps show distributions of the proportion of PLWH in care measures by their ZIP code
of residence. Although compared to statewide participation, people
with HIV in Austin seem to go through the stages of care in larger
proportions, the maps help visualize local areas within the city where
engagement in care is poor. We do not show it here, but in addition to
highlighting local gaps in the progression through stages in HIV care
at the local level, mapping these stages of care can be used for comparison with the geographical distributions of structural and social
variables that influence participation in care services and adherence
to treatment.
6. Geographic Differences in Antivenin Use in Copperhead (Agkisdtrodon contortrix) Bites Reported to Texas Poison Centers
Mathias B Forrester, BS
Texas Department of State Health Services
mathias.forrester@ dshs.state.tx.us
Background: Copperhead (Agkisdtrodon contortrix) is the most
common snake involved in venomous snake bites reported to US
poison centers. Since there are geographic differences in copperhead
bites reported to Texas poison centers, there also might be expected
to be geographic differences in antivenin administration. Methods:
Cases were copperhead bites reported to Texas poison centers during 2000-2014. The cases were divided into those with and without
antivenin. The copperhead bite rate (/100,000 population), serious
outcome rate (%), and antivenin rate (%) were determined for the 6
Public Health Regions (PHRs) in Texas with the most reported bites
and rural vs urban counties based on Office of Management and Budget definitions. Results: The copperhead bite rate was PHR 3 (15.0),
PHR 4 (41.5), PHR 5 (28.1), PHR 6 (25.4), PHR 7 (20.4), PHR 8
(13.0), rural (35.8), urban (13.8). The serious outcome rate was PHR
3 (13.1%), PHR 4 (15.0%), PHR 5 (15.4%), PHR 6 (14.5%), PHR
7 (12.5%), PHR 8 (20.4%), rural (15.0%), urban (14.5%). The antivenin rate was PHR 3 (55.8%), PHR 4 (43.2%), PHR 5 (28.4%),
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PHR 6 (30.7%), PHR 7 (40.1%), PHR 8 (49.6%), rural (37.4%), urban (42.6%). Discussion: The copperhead bite rate was highest in
northeast Texas and declined moving west and south; the rate was
over 2.6 times higher in rural than urban counties. Serious outcome
rates were similar with respect to PHR and urbanization status. The
antivenin rate was highest in PHR 3 (Dallas-Fort Worth area); the
rate was 14% higher in urban counties.
7. Geographic Distribution of Hallucinogenic Tryptamines Reported by Texas Forensic Laboratories
Mathias B Forrester, BS,1 Jane C Maxwell, PhD2
1
Texas Department of State Health Services
2
The University of Texas
mathias.forrester@ dshs.state.tx.us
Background: Hallucinogenic tryptamines are among the designer
drugs subject to abuse in the US. Use of hallucinogen tryptamines
has been reported to be increasing. The Drug Enforcement Administration (DEA) maintains the National Forensic Laboratory Information System (NFLIS), which contains information on scientifically
verified drug chemistry analysis results from federal, state, and local
forensic laboratories. Twenty-one forensic laboratories in Texas contribute to the NFLIS. Methods: Hallucinogenic tryptamine samples
reported by Texas forensic laboratories during 2010-2014 were identified. The distribution of samples was determined for the 11 Public Health Regions (PHRs) in which the forensic laboratories were
located for the 5-year period and for each individual year. Results:
682 samples were reported during 2010-2014 with the following distribution by PHR: PHR 1 (2.8%), PHR 2 (1.3%), PHR 3 (19.5%),
PHR 4 (5.1%), PHR 5 (10.3%), PHR 6 (22.9%), PHR 7 (27.7%),
PHR 8 (2.9%), PHR 9 (0.3%), PHR 10 (0.7%), and PHR 11 (6.5%).
The proportion of total samples from PHRs 3, 6, and 7 was 68.2% in
2010, 77.2% in 2011, 64.6% in 2012, 87.5% in 2013, and 42.1% in
2014; in 2014 over 30% of samples were from PHR 5. Discussion:
During 2010-2014, 70% of hallucinogenic tryptamine samples were
reported by Texas forensic laboratories in PHR 3 (Dallas-Fort Worth
area), PHR 6 (Houston area), and PHR 7 (Austin area). The relative
proportion varied from one year to the next. This information can be
used to target further education, surveillance, and prevention activities.
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The Texas Public Health Association invites you to the 92nd Annual Education Conference (TPHA AEC 2016).
Hosted by the Galveston County Health District, this conference promises to be a large event, drawing as
many as 300 public health-care workers from across the state. We have exhibit space starting at
$500 for Basic Level Exhibitor as well as Exhibitor packets at the Silver, Gold and Platinum Levels.
Please join us today. Call TPHA at (512)336-2520 or go to: www.texaspha.org and click on events.

Platinum Exhibitor
$5,000 level
Silver Exhibitor
$2,000 level
Dedicated Silver Exhibitor
will receive:
•
•
•

•
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A one-half page ad in the
conference program
Your logo on the TPHA website
for one year
Exhibit table with signage
denoting you as a Silver
Exhibitor
Complimentary conference
registration for up to two
individuals

Gold Exhibitor
$3,000 level

Dedicated Platinum Exhibitor
will receive:
•
•
•
•
•
•
•

A full page ad in the front of the
conference program
Your logo on the TPHA website
for one year
Exhibit table with signage denoting
you as a Platinum Exhibitor
Complimentary conference

      
An award plaque recognizing your
Platinum Exhibit
A conference give-a-way with your
company logo for each attendee
Conference attendee list

TPHA Journal

Dedicated Gold Exhibitor
will receive:
•
•
•
•

•

A full page ad in the conference
program
Your logo on the TPHA website
for one year
Exhibit table with signage
denoting you as a Gold Exhibitor
Complimentary conference
registration for up to three
individuals
One (1) complimentary hotel
sleeping room for two nights
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You are invited to participate in the TPHA
92nd Annual Education Conference (AEC)
April 11-13, 2016
The San Luis Resort Spa and Conference Center
Galveston, Texas

Public Health: Every Day, Every One, Every Where
Since 1923, TPHA has been dedicated to promoting the safety, health and welfare of
all Texans through leadership, education, training, collaboration, mentoring and
advocacy. The TPHA workforce diligently undertakes the prevention of disease
spread by food, water and air and the control of all threats to good health by
inspection, surveillance, research and immunization.
Opportunities include:
x Register to attend the conference (register at www.texaspha.org)
x Register to Exhibit
Basic, Silver, Gold and Platinum levels to choose from (details on page 26)
x Donate to annual Silent Auction
Consider making either a monetary contribution or donate an item to be
auctioned. Examples of previous donations include gift cards, merchandise,
artwork, vouchers for services, food, beverages or lodging, passes or tickets to
performances. Please feel free to be as creative as you wish. Contact Terri Pali at
(512) 336-2520 or txpha@aol.com to make arrangements for item delivery.

TPHA is a 501(c)3 tax-exempt organization. Please support us in our mission.

Thank you for your support!

TPHA Journal
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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
2012 Bobby D. Schmidt, M.Ed
2013 Sandra H. Strickland, DrPH,
RN
2014 Jacquelyn Dingley, RN, BSN,
MPH, MBA
2015 Bobby Jones, DVM, MPH,
DACVPM
*deceased
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Minnie Bailey, PhD
Ned V. Brookes, PE
Oran S. Buckner, Jr., PE, RS
Burl Cockrell, RS
Gordon Green, MD, MPH

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

Eduardo Sanchez, MD, MPH
David R. Smith, MD
Kerfoot P. Walker, Jr., MD
Alice V. White

