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Message from the TPHA President
Elizabeth Cuevas, BS, MS, PhD, LP (2022-2023)

In my first Mes-
sage from the 
Texas Public 
Health Asso-
ciation (TPHA) 
President, I wrote 
about the impor-
tance of resilience 
in our personal 
and professional 

lives. As we reflect on the past year, I 
hope that you are able to reflect on the 
year with hope, joy, and a perspective of 
growth. Over the past year, public health 
has seen tremendous growth and funding, 
permitting new programs and initiatives 
to be implemented! The intensity of our 
work during the pandemic is now fol-
lowed by an opportunity requiring signifi-
cant strategic planning - a different kind 
of intensity. I hope that, in these seasons, 
we take time for ourselves to be reflective, 
be connected, and value the work we have 
accomplished in the past year.

As we are preparing for our Annual Edu-
cation Conference in San Antonio, plan to 
attend to reconnect with your colleagues, 
meet new ones, find a time for self-reflec-
tion and growth, and value the collection 
of work that public health in Texas has 
initiated in the past year for the betterment 
of our communities.

Dearest members, I beseech you to share 
your skillsets, learn more about our asso-
ciation, and start climbing the leadership 
ladder. If you have been a member for a 
while and want to help us move our orga-
nization forward, become a TPHA leader! 
Contact our Executive Director, Terri Pali, 
at txpha@aol.com to learn more. Please 
become active in the premier public 
health association in Texas, your TPHA!

From the Editor: Dear Texas Public 
Health Journal (TPHJ) readers, I am so 
grateful to so many for the opportunity 
to serve as the editor of this unique Texas 
public health publication for the past sev-
eral years.  From the 1981 journal that is 
pictured below (before my time) to this 
issue, the journal has gone through many 

changes, including a slight name change 
from the TPHA Journal to the Texas Pub-
lic Health Journal (TPHJ). Among other 
modifications was a move to a peer re-
view system that utilizes the public health 
expertise of many professionals from a 
variety of disciplines across the state and 
sometimes, beyond.  We also began to 
draw from the knowledge of our mem-
bers, public health students, and profes-
sionals who register on the volunteer da-
tabase that is available from our website 
at https://www.texaspha.org/page/Volun-
teerReviewer, to review our submissions.  
Furthermore, categorical articles that 
highlight the many talents of our Texas 
public health professionals were added.  
For example, to supplement the public 
health research and public health practice 
manuscripts that are sent out for expert 
peer review, our featured short articles 
update our readers on the latest in poison 
control and “hot” topics, public use data 
availability, and the latest public health-
related book reviews. 

What makes our journal unique is that we 
try to create a venue where seasoned pub-
lished professionals as well as those mak-
ing their debut contributing to the Texas 
public health literature are welcome to 
submit their work free of charge.  With 
the latter group, if publication guidance 
is needed, our editorial board members 
can offer suggestions that will transform 
their literary offerings to meet our TPHJ 
goals.  Those goals include publishing 
documents that may help Texas public 
health practitioners enhance the health of 
their communities.  Please visit the “Pub-
lications” pages on the TPHA website at 
https://www.texaspha.org/page/Journal 
for detailed information.

I hope you noticed the use of the word 
“we” in the above because I wish to em-
phasize that this journal is the culmination 
of the efforts of many dedicated public 
health professionals.  These members do-
nate their time and expertise to coordinate 
the review process and assure that our 
TPHJ is of the highest possible quality.  
Please take a moment to look at the left 
hand column and note the names of those 
on our editorial team and the Texas Pub-
lic Health Association’s (TPHA) editorial 

mailto:txpha@aol.com
https://www.texaspha.org/page/VolunteerReviewer
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board.  If you know any of them, please let them know how 
much their efforts are appreciated.

Finally, thank you all for supporting me all these years.  As 
I pass the editorial torch, please join me in supporting our 
new editor, Mathias Forrester, and our new editorial board 
chair, Dr. Osaro Mgbere.  I leave you with a plea to utilize 
this unique opportunity to showcase your work and encour-
age your colleagues to do so also.  Together we can aid other 
public health professionals to build healthier communities.  I 
will be following your work and I will continue to be grateful 
for what you all do!

Gratefully,
Catherine D. Cooksley, DrPH, CPH

H
o
t
H
H
O
TMembers and non-members are invited to submit the 

following public health manuscripts with a Texas focus 
(human, or animal) for consideration:
• Public Health Practice Commentaries
• Public Health Research Brief Reports
• Public Health Book, Software, or Database Reviews
• Public Health Historical Short Papers
• Injury Control Short Papers
• Original Public Health Research Manuscripts
• Original Public Health Practice Manuscripts

Publication 
Opportunities

TTPPHHAA
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Texas Public Health Journal (TPHJ)
Print ISSN:2574-5859            Electronic ISSN: 2574-5840  

For more information visit the Publications pages on our 
website at https://www.texaspha.org/page/Journal

Questions? Email us at tphajournal@gmail.com
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Commissioner’s Comments 

A Dream Come True
by Jennifer Shuford, MD, MPH
Interim Commissioner, Texas Department of State Health Services

“Hi, y’all!” That’s how I’ve started most of the videos I’ve 
recorded over the last few years to educate and inform people 
about the COVID-19 pandemic, flu in Texas, and other pub-
lic health hot topics. And it seems like a good way to begin 
this column as I introduce myself to you as the interim com-
missioner of the Texas Department of State Health Services 
(DSHS).

Going back to the beginning, I guess you could say I fall into 
the category of people who weren’t born in Texas but got here 
as fast as they could. My family moved to Arlington, Texas, 
when I was eight years old, and I lived there until I graduated 
from high school. Despite leaving a few times over the years, 
I kept finding my way back to the place I consider home.

I got my undergraduate degree from Colorado College, a med-
ical degree from UT Southwestern, and did my residency at 
Presbyterian Hospital in Dallas. After that, I began an infec-
tious disease fellowship at the Mayo Clinic in Minnesota that 
provided the opportunity to return to Texas to work directly 
with the state health department for the first time. As an elec-
tive, I took a month to work and learn at the DSHS Public 
Health Region 2/3 office back home in Arlington. 

Dr. Jim Zoretic, the regional medical director at that time, pro-
vided me the same experience as the DSHS preventive health 
residents doing rotations at the region, giving me a first-hand 
look at so much of what public heath does: from meat and 
dairy inspections to radiation control to restaurants – even 
bioterrorism and public health preparedness, since it was not 
long after 9/11 and the anthrax mail attacks. After that, I was 
sold on public health and its ability to positively affect the 
lives and health of everyone.

When I completed my infectious disease fellowship, I began 
working toward my Master of Public Health at the Harvard 
School of Public Health. While there, we had an assignment to 
do an oral presentation on our ultimate career goal, and mine 
was to be the Texas public health commissioner.

When my husband’s work led us to move back to Texas, to 
Austin this time, I entered private practice as an infectious 
disease physician. I really liked the six years I spent in private 
practice, even more than I thought I would. That time, though, 
made me realize that my heart was with public health. When 
the position of infectious disease medical officer at DSHS 
opened up in 2017, I decided I didn’t want to regret not going 
for it and was hired. 

That position let me dig into infectious diseases from the pub-
lic health perspective and consult with Texas’ excellent local 
health departments across the state on cases they were deal-

ing with. Then, in 2020, I got to bring my infectious disease 
experience to the COVID-19 pandemic as the chief state epi-
demiologist. It is such a cool and important job, and working 
on the front lines of the pandemic response was as rewarding 
as it was exhausting. (If you ever get the chance to be a state 
epi, you should definitely do it!)

Most recently, I was delighted when Health and Human Ser-
vices Executive Commissioner Cecile Young asked me to 
serve as the interim commissioner following Dr. Hellerstedt’s 
retirement in October. Thinking back to that oral presentation 
at Harvard, it truly is a dream come true for me.

I bring a true passion for public health to the job and a strong 
desire to support our vital public health workforce. Let’s face 
it, after years of neglect and now the stress and strain of the 
pandemic, our public health infrastructure and workforce 
needs all the support it can get.

I am optimistic about the future, though. Public health made 
great strides during the pandemic in adapting and expanding 
our core tools. Our information technology is better than ever, 
meaning we are in a much better position to collect, analyze, 
and display public health data to support individual and policy 
decisions.

We’ve improved our methods for sharing information with 
our local partners and continue to work to make that data as 
useful as possible.

We hired a lot of new, enthusiastic public health workers who 
will form the backbone of the system for the next generation. 
The pandemic has led to an interest in public health by future 
generations who will rise to be leaders for years to come.

Above all, I’m optimistic about the relationships we formed 
during the pandemic across state, local, and federal agencies. 
COVID-19 brought us closer by necessity, and we must main-
tain those closer relationships to best serve the public. The 
public health goals we have at the state level are meaningless 
without the local health departments that administer so much 
of public health in Texas.

Thank you for the work you do to support public health in 
our state, and I look forward to working with you during my 
tenure.
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Poison Control 
Changes in Pepper Spray Exposures Reported to Texas Poison Centers During 2020
Mathias B. Forrester
Texas Public Health Journal Co-Editor, Austin, Texas
Corresponding Author: mathias.forrester@gmail.com

Pepper spray or oleoresin capsicum (OC) spray contains cap-
saicin, an oily concentrated extract from Capsicum pepper 
plants.1,2 Pepper spray exposure may occur by contact with the 
skin, eyes, or mucous membranes; inhalation; or ingestion.1,3 

The most frequent adverse effects are dermal, such as burning 
pain, tingling, erythema, edema, pruritus, and allergic derma-
titis.1-5 Ocular (eye) exposure may result in burning pain, lac-
rimation, involuntary closure of the eyelids (blepharospasm), 
redness, periorbital edema, and photophobia.1-5 Effects of pep-
per spray inhalation include a burning sensation, coughing, 
choking, shortness of breath, and/or nasal discharge.1-5

On March 11, 2020, the World Health Organization (WHO) 
characterized the COVID-19 outbreak as a pandemic.6 The 
United States (US) declared COVID-19 a national emergency 
on March 13, 2020.7 Various states initiated stay-at-home or-
ders and closed or restricted schools, businesses, and other fa-
cilities in March 2020.6,7 In subsequent months, stay-at-home 
orders, closures, and restrictions were lifted or modified, al-
though this differed between the states.6 Emergency depart-
ment (ED) visits not related to COVID-19 declined in the US 
during the COVID-19 pandemic.8-14 Increases or decreases 
were reported in certain injuries and conditions during the 
COVID-19 pandemic.15-18 As a result, the COVID-19 pandem-
ic might have affected the pattern of pepper spray injuries. A 
previous study using National Electronic Injury Surveillance 
System (NEISS) data found that the pattern of pepper spray-
related injuries treated at hospital EDs during 2020 differed 
from that during 2017-2019.3

A number of protests occurred in various cities across the US, 
including Texas, after the death of George Floyd in Minneap-
olis, Minnesota, while in police custody on May 25, 2020. In 
some of these social protests, pepper spray was used.19-23 After 
these protests started, Amazon.com (Seattle, Washington, US) 
reported pepper spray as a top-selling item in the Sports and 
Outdoors category.24

During 2020, 94 pepper spray exposures were reported to the 
Texas Poison Center Network, a decline from 146 exposures 
reported during 2018 and 129 exposures reported during 2019. 
Table 1 shows the annual number of pepper spray exposures 
for each year, the mean for 2018-2019, and the percent change 
from the 2018-2019 mean to 2020 for month and patient de-
mographics. The number of reported pepper spray exposures 
during 2020 decreased from the 2018-2019 mean for almost 
all of the variable subgroups; however, the degree of decrease 
often varied among the subgroups for a given variable. When 
examined by month, the degree of decline in pepper spray ex-
posures was greatest during March followed by April and May 
(see also Figure 1). This might be expected considering that 
stay-at-home orders and closures of or restrictions on schools 
and businesses in Texas began in March 2020 and then began 

to be lifted or were modified in subsequent months.6

The degree of decline was smallest for patients age 0-5 years 
and was greater for older age groups. This age pattern might 
be due to very young children being less affected by the stay-
at-home orders and closures of or restrictions on schools and 
businesses due to the COVID-19 pandemic. The degree of de-
cline in pepper spray exposures was similar by patient gender.

Table 2 shows the annual number of pepper spray exposures 
for each year, the mean for 2018-2019, and the percent change 
from the 2018-2019 mean to 2020 for exposure and manage-
ment characteristics and medical outcome. The decline was 
greater for intentional than unintentional exposures. Also, 
the percent decrease was greater for pepper spray exposures 
that occurred at school or a public area when compared to the 
patient’s own residence. Since schools and businesses were 
closed or restricted due to the COVID-19 pandemic, pepper 
spray exposures were less likely to occur at these locations. 
This also may have decreased those circumstances where pep-
per spray might have been intentionally used.

The number of pepper spray exposures that were managed 
on site (outside of a healthcare facility) was 36% lower in 
2020 than the 2018-2019 mean while there was no change 
in the number of exposures managed at a healthcare facility. 
Furthermore, the percent decrease in pepper spray exposures 
was greater for those exposures that were not serious when 
compared to those that were serious. Since ED visits not re-
lated to COVID-19 declined in the US during the COVID-19 
pandemic,8-14 it might be expected that the number of pepper 
spray exposures managed at healthcare facilities, and by as-
sociation those with serious outcomes (which are more likely 
to be managed at a healthcare facility) also would decline. 
However, it may be that patients with serious pepper spray 
exposures needed to go to a healthcare facility for treatment 
in spite of any reluctance to do so due to the COVID-19 pan-
demic.

There are limitations to Texas Poison Center Network data on 
pepper spray exposures. Contacting the Texas Poison Center 
Network about pepper spray exposures is not mandatory, and 
relatively few pepper spray exposures were reported during 
2018-2020. Thus, analyses of the variable subgroups often 
were based on small numbers of exposures.

In conclusion, the pattern of pepper spray exposures reported 
to the Texas Poison Center Network during 2020 differed in 
certain aspects from those reported during 2018 and 2019. 
Some of these changes may be due to the consequences of the 
COVID-19 pandemic. Changes potentially due to the social 
justice protests are less obvious. Articles providing instruc-
tions for preventing, minimizing, and treating exposure to 
pepper spray during protests were published after the start of 

mailto:mathias.forrester@gmail.com


 
6

 
TPHA Journal  Volume 75, Issue 1

Table 1. Annual pepper spray exposures reported to the Texas Poison Center Network, 
2018-2020, by month and patient demographics 
Variable 2018 2019 2018-2019 

mean 
2020 % change 

2018-2019 
mean to 2020* 

Total 146 129 138 94 -31.6 

Month      

     January 14 13 14 7 -48.1 

     February 6 11 9 21 147.1 

     March 14 10 12 1 -91.7 

     April 10 12 11 2 -81.8 

     May 15 21 18 4 -77.8 

     June 12 9 11 10 -4.8 

     July 12 14 13 4 -69.2 

     August 13 15 14 9 -35.7 

     September 5 9 7 11 57.1 

     October 11 5 8 12 50.0 

     November 28 4 16 7 -56.3 

     December 6 6 6 6 0.0 

      

Patient age 
(years)** 

     

     0-5 38 30 34 31 -8.8 

     6-12 57 22 40 28 -29.1 

     13-19 13 30 22 9 -58.1 

     20-29 12 20 16 6 -62.5 

     30+ 15 13 14 11 -21.4 

      

Patient gender**      

     Male 67 64 66 46 -29.8 

     Female 73 63 68 47 -30.9 

*Based on actual 2018-2019 mean and not the value rounded to a whole number as presented 
**Data are not provided for patients with unknown age or unknown gender. 

Figure 1. Monthly number of pepper spray exposures reported to 
the Texas Poison Center Network
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Table 2. Annual pepper spray exposures reported to the Texas Poison Center Network, 
2018-2020, by exposure circumstances, management, and outcome 
Variable 2018 2019 2018-2019 

mean 
2020 % change 2018-

2019 mean to 
2020* 

Total 146 129 138 94 -31.6 

      

Exposure reason**      

     Unintentional 113 105 109 83 -23.9 

     Intentional 24 9 17 1 -93.9 

      

Exposure site**      

     Own residence 87   85 86 66 -23.3 

     School 36   18 27   17 -37.0 

     Public area 10 6 8  3 -62.5 

      

Route**      

     Dermal 61 47 54 43 -20.4 

     Ocular 48 55 52 37 -28.2 

     Ingestion 47 39 43 24 -44.2 

     Inhalation 46 24 35 23 -34.3 

      

Management site**      

     On site 101 84 93 59 -36.2 

     Healthcare facility 25 39 32 32 0.0 

      

Medical outcome**      

     Not serious 133 100 117 76 -34.8 

     Serious 13 27 20 18 -10.0 

*Based on actual 2018-2019 mean and not the value rounded to a whole number as presented 
**Data are not provided where the exposure reason was adverse reaction, other, or unknown; the 
exposure site was other residence, workplace, healthcare facility, restaurant/food service, other, 
or unknown; route of exposure was unknown; management site was other or unknown; or the 
medical outcome was not related to the exposure. 
 

the social justice protests in 2020.25-27 Thus, many people ex-
posed to pepper spray during the protests might have been 
able to successfully treat these exposures without contacting 
the Texas Poison Center Network.
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Brief Report: Changes in Pediatric Consumer Product-Related Dog Bites and Scratches 
Treated at Emergency Departments during the COVID-19 Pandemic
Mathias B. Forrester
Texas Public Health Journal Co-Editor, Austin, Texas
Corresponding Author: mathias.forrester@gmail.com

ABSTRACT
Background: In 2020 during the COVID-19 pandemic, the 
number of people adopting dogs was reported to have in-
creased in the United States (US). The objective of this study 
was to compare the pattern of pediatric consumer product-re-
lated dog bites and scratches treated at US hospital emergency 
departments (EDs) in 2020 to those in 2019.
Methods: Data were obtained from the National Electronic 
Injury Surveillance System (NEISS), a database of consum-
er product-related injuries collected from a sample of ap-
proximately 100 US hospital EDs. Cases were dog bites and 
scratches involving patients age 0-19 years reported to the 

NEISS during 2019-2020. The national estimated number of 
injuries during 2020 was compared to the estimated number 
during 2019.
Results: An estimated 7,052 pediatric consumer product-re-
lated dog bites and scratches were treated at US hospital EDs 
during 2020, a 9.7% decrease from the estimated 7,806 pedi-
atric dog bites and scratches in 2019. The estimated number 
of patients in 2020 age 0-5 years increased 6.7%, 5-12 years 
decreased 12.1%, and 13-19 years decreased 20.2%. The es-
timated number of pediatric consumer product-related dog 
bites and scratches that occurred at home decreased 10.3%, 
at other public property decreased 3.5%, on a street or high-
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way decreased 43.2%, and at a place of recreation or sports 
increased 38.2%. The estimated number of injuries affecting 
the head and neck increased 5.1%, lower extremity decreased 
13.5%, upper extremity decreased 20.6%, and trunk decreased 
14.8%. The estimated number of pediatric consumer product-
related dog bites and scratches treated at children’s hospital 
EDs increased 36.5% and treated at non-children’s hospital 
EDs decreased 13.4%.
Conclusions: Between 2019 and 2020, pediatric consumer 
product-related dog bites and scratches differed by patient 
age, location where the incident occurred, the body part af-
fected, and the type of hospital where the patient was treated.

INTRODUCTION
Dog bites are a significant public health issue. Dogs bite ap-
proximately 4.5 million people in the United States (US) an-
nually.1 During 2005-2013, there was an estimated average of 
337,103 visits to US hospital emergency departments (EDs) 
per year for non-fatal dog bites, and dog bites were the thir-
teenth most common cause of non-fatal injuries reported to 
US hospital EDs.2 Dog bites are of importance in Texas be-
cause the American Veterinary Medical Association reported 
that there were 7.7 million dogs in the state by year-end 2016, 
and 43% of Texas households owned a dog.3

Children, especially those five years and younger, are at great-
er risk of dog bites, particularly those affecting the face and 
neck.4-8 Several studies observed increases in dog bites treated 
at pediatric EDs during the COVID-19 pandemic in 2020.9-11 

However, each of these studies included data collected from a 
single hospital. Another study using data from two US sources 
(the ED of a single institution and a sample of national hos-
pital EDs) found an increase in the incidence per 100,000 ED 
visits of dog bites involving patients age 0-17 years in 2020 
when compared to 2019.12

The objective of this study was to compare the pattern of con-
sumer product-related dog bites and scratches involving chil-
dren reported to US hospital EDs in 2020 to those in 2019.

METHODS
Consumer product-related dog bites and scratches involving 
patients age 0-19 years included in the National Electronic 
Injury Surveillance System (NEISS) database during 2019 
and 2020 were examined. The NEISS database has been de-
scribed in detail in a previous issue of the Texas Public Health 
Journal.13 It should be noted that the NEISS database does not 
collect information on all injuries but only consumer prod-
uct-related injuries. Thus, all dog bites and scratches are not 
included in the NEISS database. A consumer product-related 
dog bite is a dog bite that occurred where a consumer product 
was considered involved. For instance, dog bites that occurred 
while picking up a dog dish, playing with the dog with a toy, 
or reaching over a fence would all be considered consumer 
product-related dog bites. A previous study also used NEISS 
data to examine pediatric dog bites during the COVID-19 pan-
demic.12 However, the prior study did not appear to include 
dog scratches and examined only a couple variables. Scratch-
es were included in the present analysis because scratches also 
may lead to injuries such as abrasions and lacerations that are 

treated at hospital EDs.14 Data are publicly available and de-
identified; therefore, the study is exempt from institutional 
review board approval.

Initially, the NEISS database was searched for all records that 
included the letter combinations “bit,” “nip,” “scrat,” “scrac,” 
“paw,” “claw,” “attac,” “attak,” “atac,” or “atak” in the Nar-
rative text field. The Narratives of all of the resulting records 
were individually examined, and any records that indicated a 
dog bite or scratch was involved in the injury were included. 
Records where the Narrative indicated a dog had attacked the 
patient but the exact cause of the injury (i.e., whether it was 
directly caused by the dog) was unclear also were included. 
The distribution of national injury estimates were determined 
for the variables examined for each year and the percent 
change between 2019 and 2020 calculated for each subgroup. 
National injury estimates were calculated by summing the 
values in the Weight numeric field in the publicly available 
NEISS database.

RESULTS
In 2020, there were an estimated 7,052 pediatric consumer 
product-related dog bites and scratches treated at US hospi-
tal EDs, a 9.7% decrease from the estimated 7,806 pediatric 
dog bites and scratches in 2019. Table 1 shows the change 
in pediatric consumer product-related dog bites and scratches 
between 2019 and 2020 with respect to treatment date, patient 
demographics, and incident location. The estimated number 
of dog bites and scratches declined during each three-month 
period with the greatest decline during July-September. The 
estimated number of patients age 0-5 years increased and 
of patients in the 6-12-year and 13-19-year age groups de-
creased in 2020. Although the estimated number of both sexes 
declined, the decline was greatest for females. The estimated 
number of dog bites and scratches decreased for those inju-
ries that occurred at home, other public property, and street or 
highway, with the decrease greatest for those that occurred at 
the street or highway; the estimated number of dog bites and 
scratches increased for those injuries that occurred at a place 
of recreation or sports.

Table 2 presents the change in pediatric consumer product-
related dog bites and scratches between 2019 and 2020 with 
respect to type of injury and patient disposition. The estimated 
number of dog bites and scratches decreased for lacerations, 
punctures, and contusions or abrasions, the three most com-
mon diagnoses. The estimated number of injuries affecting the 
head and neck increased, and the estimated number of injuries 
affecting the extremities and trunk decreased. The estimated 
number of dog bites and scratches increased slightly for in-
juries treated at small hospitals and decreased for injuries 
treated at medium, large, and very large hospitals. For all non-
children’s hospital EDs combined, the estimated number of 
injuries decreased 13.4% from 7,220 in 2019 to 6,252 in 2020. 
The estimated number of dog bites and scratches treated at 
children’s hospitals increased by over one-third. The estimat-
ed number of dog bites and scratches where the patient was 
treated or examined at the hospital ED and released decreased.
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Table 1. Dog bites and scratches involving patients age 0-19 years treated at United States 
emergency departments by treatment time, patient demographics, and location of incident, 
National Electronic Injury Surveillance System  
Variable 2019 2020 % 

change* 
 Estimate Percent Estimate Percent  

Treatment month      

     January-March 1,552 19.9 1,444 20.5 -6.9 

     April-June 2,357 30.2 2,218 31.4 -5.9 

     July-September 2,263 29.0 1,891 26.8 -16.4 

     October-December 1,634 20.9 1,500 21.3 -8.2 

Patient age (years)      

     0-5 2,130 27.3 2,272 32.2 6.7 

     6-12 3,098 39.7 2,725 38.6 -12.1 

     13-19 2,578 33.0 2,056 29.2 -20.2 

Sex      

     Male 4,473 57.3 4,415 62.6 -1.3 

     Female 3,333 42.7 2,638 37.4 -20.8 

Location of incident      

     Home 5,554 71.2 4,983 70.7 -10.3 

     Other public property 717 9.2 692 9.8 -3.5 

     Street or highway 499 6.4 284 4.0 -43.2 

     Place of recreation or sports 224 2.9 309 4.4 38.2 

     Not recorded 812 10.4 785 11.1 -3.4 

Total 7,806  7,052  -9.7 
*Percent change of 2020 from 2019. 
Estimate = Weighted estimate (sum of the Weight numeric field in the National Electronic Injury 
Surveillance System database). The numbers in the Weight field are not whole numbers but 
include decimals. As a result of rounding to whole numbers when performing analyses, the sum 
of the estimates for a given variable might not equal the total. 
The Consumer Product Safety Commission considers an estimate unstable and potentially 
unreliable when the estimate is less than 1,200. 
  

DISCUSSION
The estimated number of pediatric consumer product-related 
dog bites and scratches treated at US children’s hospital EDs 
increased 36.5% in 2020 when compared to 2019. This is con-
sistent with several previous studies that observed increases 
in dog bites treated at pediatric EDs in 2020 during the CO-
VID-19 pandemic.9,10 However, not all pediatric dog bites and 
scratches are treated at children’s hospital EDs. This study 
found that the estimated number of pediatric consumer prod-
uct-related dog bites and scratches treated at small US hospi-
tal EDs increased by 7.3% during 2020 while the estimated 
number treated at medium, large, and very large US hospital 
EDs decreased, and the total estimated number of consumer 
product-related dog bites and scratches treated at all US hos-
pital EDs (i.e., children’s and other hospitals) decreased by 
9.7%. Although one prior study reported the number of family 
dog bites treated at a pediatric ED in 2020 to be higher when 
compared to 2014-2019, the number of stranger dog bites de-
creased in 2020, resulting in a lower total number of dog bites 
during 2020.11 An additional study using data from the ED of a 
single institution and data from NEISS reported an increase in 
the rate per 100,000 ED visits of dog bites involving patients 
age 0-17 years in 2020 when compared to 2019; however, the 
actual number of dog bites decreased 3.6% for the single insti-

tution and the estimated number of dog bites decreased 10.9% 
for NEISS.12 According to the American Association of Poi-
son Control Centers annual reports, there were 805 isolated 
dog bites involving patients age 0-19 years treated by US poi-
son centers in 2020, a 24.2% decrease from the 1,062 isolated 
dog bites in 2019.15,16 These declines in dog bites occurred at a 
time when the number of people adopting dogs in the US was 
reported to have increased.17-19

This decline in the total estimated number of pediatric con-
sumer product-related dog bites and scratches treated at US 
hospital EDs may have occurred because parents of children 
who experienced such injuries might have been reluctant to 
seek treatment for their children at hospital EDs for fear of 
contracting COVID-19. ED visits not related to COVID-19 
decreased in the US in 2020 during the COVID-19 pandem-
ic.20-26 That the estimated number of pediatric dog bites and 
scratches treated at US children’s hospital EDs increased in 
2020 while they decreased at medium-very large hospital EDs 
might have been because some parents believed that chil-
dren’s hospital EDs were less likely than other hospital EDs 
to result in COVID-19 infection. Alternately, due to so many 
people with COVID-19 infections going to US hospitals dur-
ing the pandemic, it may have been more difficult for pediatric 
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Table 2. Dog bites and scratches involving patients age 0-19 years treated at United States 
emergency departments by diagnosis and disposition, National Electronic Injury 
Surveillance System  

Variable 2019 2020 % change* 

 Estimate % Estimate Percent  

Diagnosis (most common)**      

     Laceration 3,833 49.1 3,430 48.6 -10.5 

     Puncture 2,209 28.3 1,834 26.0 -16.9 

     Contusion or abrasion 1,517 19.4 1,303 18.5 -14.1 

Affected body part**      

     Head and neck 3,364 43.1 3,536 50.1 5.1 

     Lower extremity 2,109 27.0 1,825 25.9 -13.5 

     Upper extremity 2,009 25.7 1,595 22.6 -20.6 

     Trunk 754 9.7 643 9.1 -14.8 

Hospital type      

     Small 2,140 27.4 2,296 32.6 7.3 

     Medium 1,948 25.0 1,563 22.2 -19.7 

     Large 2,399 30.7 1,688 23.9 -29.7 

    Very large 733 9.4 706 10.0 -3.7 

     Children’s 586 7.5 800 11.3 36.5 

Disposition      

     Treated or examined and released 7,457 95.5 6,525 92.5 -12.5 

     Treated and transferred to another hospital 304 3.9 88 1.3 -71.0 
     Treated and admitted for hospitalization/ 
     held for observation 44 0.6 283 4.0 537.5 

     Left without being seen/ against medical 
     advice 0 0.0 156 2.2 - 

Total 7,806  7,052  -9.7 

*Percent change of 2020 from 2019. 
**A record can have two coded diagnoses and affected body parts. 
Estimate = Weighted estimate (sum of the Weight numeric field in the National Electronic Injury Surveillance 
System database). The numbers in the Weight field are not whole numbers but include decimals. As a result of 
rounding to whole numbers when performing analyses, the sum of the estimates for a given variable might not equal 
the total. 
The Consumer Product Safety Commission considers an estimate unstable and potentially unreliable when the 
estimate is less than 1,200. 
 

dog bite patients to be seen at non-children’s hospital EDs and 
they had to go to children’s hospital EDs.

The decline in pediatric consumer product-related dog bites 
and scratches was greatest for those injuries that occurred at 
streets and highways and increased for those injuries that oc-
curred at places of recreation and sports. The stay-at-home or-
ders and closures and other restrictions during the COVID-19 
pandemic may have resulted in fewer people on the streets. 
And even if people were on the streets, social distancing rec-
ommendations may have kept people away from other people 
and the dogs they were walking. Although even facilities such 
as parks and other open spaces were closed during the start 
of the COVID-19 pandemic, these restrictions were relaxed 
in later months.27,28 As a result, more people may have visited 
parks and other open spaces during the COVID-19 pandem-
ic as these locations were some of the limited places people 
could go.

The estimated number of pediatric dog bites and scratches re-
sulting in injuries to the head and neck increased in 2020 but 
declined for other parts of the body. These changes in pediat-
ric dog bites and scratches by affected body part might be ex-

pected considering that the estimated number of dog bites and 
scratches increased for patients age 0-5 years but decreased 
for the older age groups. A number of studies have found that 
young children are particularly likely to experience dog bites 
to the head and neck.4-8

A primary limitation to this study is the source of the data 
used in the analysis. The NEISS collects data on consumer 
product-related injuries in the US. Thus, only those pediatric 
dog bites and scratches considered to be related to consumer 
products would be included in the study, a subset of total pe-
diatric dog bites and scratches. However, advantages of the 
NEISS database are that its data are publicly available, it rep-
resents all hospitals and all regions of the US, and, for this 
particular study, the Narrative field allows for identification of 
dog scratches and other information that is not available in the 
coded fields. Furthermore, the NEISS database has been used 
for other dog-related injury investigations.12,13,29-31

In conclusion, the total estimated number of pediatric con-
sumer product-related dog bites and scratches decreased in 
2020 when compared to 2019. However, changes in pediatric 
consumer product-related dog bites and scratches differed by 
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patient age and sex, location where the incident occurred, the 
body part affected, and the type of hospital where the patient 
was treated. The public health community and healthcare pro-
viders should expect changes in pediatric dog bites in future 
pandemics and other public health events.
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ABSTRACT
Background: The popularity of Doctor of Medicine and 
Master of Public Health (MD/MPH) dual degree programs 
is growing, yet there is a dearth of literature about program 
outcomes. 
Purpose: The purpose of this study was to examine the benefits 
of a long-running MD/MPH program at McGovern Medical 
School within the University of Texas Health Science Center 
at Houston. 
Methods: A mixed methods survey was used to learn from 
current students, graduating students, and alumni. 
Results: Eighty-nine percent of alumni reported that the skills 
and knowledge gained from the MPH degree helped their ca-
reer, and 77.8% reported that the dual degree helped to ad-
vance their career. The majority of current (68.4%) and gradu-
ating (100.0%) students reported that, compared to their peers 
not in the dual degree program, the MPH helped them under-
stand the COVID-19 pandemic. Additionally, the majority of 
current (78.9%) and graduating (71.5%) students felt that their 
dual degree helped them to explain the COVID-19 pandemic 
to their non-medical school peers. Compared to peers without 
a public health background, 77.7% of alumni reported they 
were better prepared to understand the COVID-19 pandemic, 
and 77.7% were better able to explain the COVID-19 pan-
demic to their family and friends. 
Summary: The MD/MPH dual degree program has clear ben-
efits. This study adds value to the literature of an increasingly 
popular dual degree program. Specifically, alumni find that 
the MD/MPH degree helped advance their career. Addition-
ally, current students, graduating students, and alumni found 
the MPH degree paired with their medical degree enhanced 
their understanding and communication of the COVID-19 
pandemic. 
Key words: public health, medicine, MD/MPH, dual degree, 
COVID-19

INTRODUCTION
Combined Doctor of Medicine and Master of Public Health 
(MD/MPH) programs are growing in popularity. Reilly et 
al. (2021) found an increase of more than 400% in student 
enrollment in MD/MPH programs from 2010 to 2018. Com-
paratively, there was only a 16% increase in medical student 
enrollment during the same period.1 However, there are very 
few empirical studies that examine these programs; in a recent 
literature review, fewer than 15 peer-reviewed articles were 
identified. One study of Tulane students found that a majority 
of them felt prepared to handle the MD/MPH requirements 
and were also glad they had pursued the dual degree.2 Another 
by Christensen, et al. (2020) found that MD/MPH students 
were more likely to match into primary care fields and have 
research experience but were also likely to have lower aver-
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age scores on the United States Medical Licensing Exam.3 

Most of the articles found were descriptions of programs or 
commentaries. With little empirical evidence on the quickly 
growing MD/MPH programs, this study is intended to add to 
the literature.

McGovern Medical School, the graduate medical school with-
in the University of Texas Health Science Center at Houston, 
has a long-running MD/MPH dual degree program, with the 
first students graduating in 1998. The purpose of this study 
was to examine the benefits of the MD/MPH program with the 
following research questions:

1. Do alumni perceive that the dual degree program will 
advance or has advanced their career?
2. Do students and alumni perceive the MPH to be benefi-
cial during the COVID-19 pandemic?

METHODS
Surveys were sent to current and graduating students, as well 
as to alumni. The survey questions covered four broad topic 
areas: selective background information, academics, resourc-
es, and a rotating hot topic category which currently asks 
about the COVID-19 pandemic. Not all sections were used for 
the purpose of this study but, instead, were used for program 
monitoring and improvement. The Director of Diversity and 
Inclusion reviewed the demographic questions and answer 
options in the alumni survey to ensure inclusivity. Addition-
ally, each survey was reviewed by an educational psycholo-
gist with expertise in survey design. The surveys were admin-
istered through email in April 2021 and were sent from the 
medical school MD/MPH program director. Two emails per 
group were sent. Current and graduating students were iden-
tified based on a list of students enrolled in the dual degree 
program. Alumni were identified through the office of Alumni 
Affairs. Data were collected in Qualtrics and downloaded in 
May 2021. Closed-ended questions were analyzed with de-
scriptive statistics. Open-ended questions were analyzed by 
the researchers and grouped into themes using inductive the-
matic analysis. The protocol for this study was approved by 
the university institutional review board (IRB).

RESULTS
Nineteen of the 44 (43.2%) current students and seven of the 
15 (46.7%) graduating students completed the survey. The 
survey was emailed to 115 alumni; however, many of the 
email addresses were invalid. Fifteen alumni surveys were re-
turned; two were removed because the participants indicated 
they had earned an MD and MPH, but not through the dual 
degree program. Nine of the 13 remaining were complete.

Research question 1: Do alumni perceive the dual degree 
program will advance or has advanced their career? 

mailto:Samuel.E.Neher@uth.tmc.edu
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Of the nine complete surveys by alumni, 88.9% of respon-
dents said ‘yes’ and 11.1% said ‘I’m not sure’ to the ques-
tion “In your opinion, have the skills and knowledge from 
your MPH degree helped your career?”. Similarly, 77.8% of 
respondents said ‘yes’ and 22.2% said ‘I’m not sure” to the 
question “In your opinion, does having earned an MPH degree 
along with an MD degree help advance your career?” 

When asked to describe in the open-ended survey questions 
how the MPH has impacted their career, five alumni provided 
responses. Two themes emerged from their responses. The 
first was related to job opportunities. For example, Alumni 1 
stated that the MPH “helped with clinical research and lead-
ership opportunities” and Alumni 2 similarly responded that 
the MPH “prepared me for a research focused career look-
ing at Cancer populations and ultimately helped in pursuing a 
tenure-track position in a medical school faculty job.” 

The second theme was improved patient experience. Alumni 

3 said the MPH “gave me a different perspective on overarch-
ing issues having to do with access and delivery of care. I feel 
better equipped than my colleagues in understanding patients’ 
barriers to health care and when making patient care deci-
sions based on them.” Alumni 4 explained that the MPH “has 
helped me better understand health systems (and) to use this 
knowledge to my patients’ advantage.”

Research question 2: Did the students and alumni perceive 
the MPH to be beneficial during the COVID-19 pandemic?
Figures 1 and 2 represent the questions asked and the count of 
responses by each group. 

Examining the benefits of public health education in addition 
to medical education, students and alumni noted they were 
better prepared during the COVID-19 pandemic to understand 
it and to explain it to a variety of groups. At the end of the 
COVID-19 pandemic section, an open-ended question was 
asked, “Is there anything regarding the COVID-19 Pandemic 

Figure 1. Current and Graduating Students Perceptions of the MPH during the Pandemic 
Stem Question: “Compared to my peers not in the MD/MPH dual degree program…” 

 
MPH = Master of Public Health degree; MD = Doctor of Medicine; Current refers to currently 
enrolled students; Grads refers to graduating students. 
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as a whole you would like to share?” Two current students an-
swered the question. The responses were: 1) “The pandemic 
has definitely had a huge impact on students of all levels and 
all ages. During the pandemic it became increasingly more 
difficult to concentrate on school work and education due to 
the numerous impacts the pandemic was having on society,” 
and, 2) “The MPH program gives you a better understanding 
of statistics and interpreting study results.” 

DISCUSSION
MD/MPH dual degree programs are increasing in enrollment, 
yet little is found in the literature about these programs. This 
study examined if alumni perceive the MPH degree as help-
ful to their career and if a public health education benefited 
students and alumni during the COVID-19 pandemic. Alumni 
noted the skills and knowledge from an MPH degree helped 
their career and contributed to career advancement. Most 
respondents also found their degree useful during the COV-
ID-19 pandemic. 

Study limitations include a small sample size due to the small 
population. As a result, inferential statistics were not utilized. 
As this type of dual degree program continues to grow in 
popularity and enrollment, further research is needed on a 
large scale to gain a better understanding of the benefits of the 

dual degree program, barriers to success, and motivations for 
completing the program. To increase the sample size, future 
studies could include multiple schools throughout the coun-
try. Given the low response rate, especially from alumni, fur-
ther efforts could be made to reach former students including 
mailed surveys, phone reminders, and/or text messages with 
links to the survey.
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BACKGROUND
United States (US) railroads are required to report monthly 
to the Federal Railroad Administration (FRA) the following 
groups of accidents and incidents:

1. Highway-rail grade crossing accidents/incidents.
2. Rail equipment accidents/incidents.
3. Casualties to persons (i.e., death and non-fatal injuries to all 
types of persons, and occupational illnesses involving railroad 
employees). This column will focus on this item.

In addition, railroads are required to immediately notify the 
FRA about various types of accidents. The FRA investigates 
accidents and incidents that meet selected criteria and collects 
and analyzes the data on these accidents and incidents.1

A search of PubMed found several articles related to injuries 
using FRA data.2-7

Data availability and use
FRA casualty data can be accessed in two ways:

1. FRA casualty data can be downloaded from the following 
website:
https://safetydata.fra.dot.gov/OfficeofSafety/publicsite/on_
the_fly_download.aspx

Casualty data are in the Table Name - Railroad Casualties 
(6180.54). Each data file contains data for a single year from 
1975 to the most recent year. Data sets can be limited by year, 
reporting level, and state. The data are provided for individ-
ual reports and not aggregated. The data files are available in 
Microsoft Access, Microsoft Excel, and CSV formats. Data 
file structure and explanations of the fields in the database are 
available at the following website:
https://railroads.dot.gov/forms-guides-publications/
guides/618055a-injuryillness-continuation-sheet-effect-
612011-54kb

Definitions of the codes for selected fields are available at the 
following website:
https://safetydata.fra.dot.gov/publicObjects/accinccodes.pdf
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2. FRA casualty data can be accessed via a dashboard at the 
following website:
https://railroads.dot.gov/accident-and-incident-reporting/ca-
sualty-reporting/casualties-and-other-incidents

FRA casualty data are publically available and de-identified. 
Therefore, research using such data generally is exempt from 
institutional review board (IRB) approval. However, research-
ers should consult with their institution’s IRB for confirma-
tion.

Data Strengths
The FRA casualty database includes data from the entire coun-
try and individual states and counties, so analyses of different 
geographic regions can be performed. Record-level data are 
available, so researchers can perform their own analyses.

Data Weakness or Limitations
Although the database contains a Narrative field for provid-
ing additional details on the injury, this field is often blank or 
contains very little information. So analyses often are limited 
to the other data fields.

Data Analysis
During 2000-2021, 13,487 railroad injuries in Texas were re-
ported to the FRA. The annual number of injuries declined 
from 867 in 2000 to 392 in 2020 before rising slightly to 409 
in 2021. Injuries were reported from 189 Texas counties. 
The counties with the highest number of injuries were Har-
ris (n=1,932, 14.3%), Tarrant (n=1,277, 9.5%), Bexar (n=935, 
6.9%), Dallas (n=539, 4.0%), and El Paso (n=463, 3.4%). 
There were 3,019 (22.4%) injuries during January-March, 
3,591 (26.6%) during April-June, 3,711 (27.5%) during July-
September, and 3,166 (23.5%) during October-December. 
The patient age distribution was 98 (0.7%) 0-5 years, 135 
(1.0%) 6-12 years, 479 (3.6%) 13-19 years, 2,155 (16.0%) 
20-29 years, 3,261 (24.2%) 30-39 years, 3,074 (22.8%) 40-49 
years, 2,601 (19.3%) 50-59 years, 1,242 (9.2%) 60 years or 
older, and 442 (3.3%) unknown age.

The type of person most commonly injured was worker on du-
ty-employee (n=6,676, 49.5%), trespassers (n=2,739, 20.3%), 

and non-trespassers on railroad property (n=2,326, 17.2%). 
The most frequently reported actions reported just before the 
injury were driving (motor vehicle, forklift, etc.) (n=2,290, 
17.0%), walking (n=2,071, 15.4%), riding (n=1,684, 12.5%), 
and sitting (n=920, 6.8%). The most common events that 
caused injury were highway-rail collision/impact (n=2,974, 
22.1%); struck by on-track equipment (n=1,440, 10.7%); 
slipped, fell, stumbled (other) (n=1,092, 8.1%), and overexer-
tion (n=891, 6.6%).

The most frequent types of injury were sprain or strain 
(n=4,292, 31.8%), bruise or contusion (n=1,994, 14.8%), cut/
laceration or abrasion (n=1,421, 10.5%), and fracture (broken 
bone) (n=1,151, 8.5%). There were 1,503 (11.1%) fatalities.
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ABSTRACT
In Texas, reportable sexually transmitted infection (STI) rates 
are rising and have the highest prevalence in adolescents and 
young adults, ages 15-24 years. This age group represents the 
majority of the chlamydia (2,310.6 per 100,000) and gonor-

rhea (580.6 per 100,000) rates in Texas and are higher than 
all other age groups combined (e.g., chlamydia: 1,272.5 per 
100,000 and gonorrhea: 577.7 per 100,000). The rise in STIs 
may be attributed to the lack of adequate sex education in 
Texas public schools, resulting in poor sexual health knowl-
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edge from adolescence into young adulthood. Before 2020, 
Texas public schools were required to stress an abstinence-
only curriculum with no medically accurate sexual informa-
tion if they taught sex-ed; however, this approach was inef-
fective at reducing the rates of STIs in the state. Compared 
to national proportions in 2019, Texas had higher proportions 
of high school students who had ever had sexual intercourse, 
who were currently sexually active, and who had four or more 
sexual partners. In 2020, the Texas State Board of Education 
updated the Texas Essential Knowledge and Skills (TEKS) 
health curriculum from abstinence-only sex education to the 
abstinence-plus model. However, Texas still does not require 
sexual education at the high school level and does not have a 
standard to require medically accurate sex education. Texas 
public schools may implement the National Sexuality Edu-
cation Standards, along with the TEKS health curriculum, 
and use the five recommendations provided by the Sexual-
ity Information and Education Council of the United States 
(SIECUS) to improve the quality in comprehensive sex edu-
cation provided in schools.

INTRODUCTION
In the United States, rates of reportable sexually transmitted 
infections (STIs) such as chlamydia, gonorrhea, and syphilis, 
have increased every year since 2011.1 This is also a significant 
public health issue in Texas given rising STI trends among 
adolescents (15-17 years) and young adults (18-24 years), and 
rates of chlamydia and gonorrhea are highest among the 15-
24-year age group.1 Among Texans ages 15-24 years, the chla-
mydia rate is 2,310.6 per 100,000 and gonorrhea rate is 580.6 
per 100,000, compared to the chlamydia rate of 1272.5 per 
100,000 and gonorrhea rate of 577.7 per 100,000 for all other 
age groups combined.1 Additionally, in Texas rates of primary 
and secondary syphilis and total syphilis are the second high-
est among the 15-24 year age group, with a primary and sec-
ondary syphilis rate of 17.7 per 100,000 and total syphilis rate 
of 73.8 per 100,000.1

The increase of STIs among adolescents and young adults in 
Texas may be attributed to the past two decades (2000-2020) 
of abstinence only sex education in Texas public schools. Cur-
rent programs are primarily based on abstinence-only sex edu-
cation curricula, which teaches abstinence as the only way to 
prevent pregnancy and STIs and excludes information on the 
effectiveness of condoms and contraceptives to prevent preg-
nancy and STIs.2 However, an abstinence-plus sex education 
curriculum stresses abstinence as a prevention method but 
also includes information on the effectiveness of contracep-
tives and condoms against unintended pregnancy and STIs.2 

While comprehensive sex education provides a holistic and 
age-adapted approach to sex education equipping youths with 
sexual knowledge, attitudes, skills, and values,3 abstinence-
only or abstinence-stressed sexual educational curriculums 
are not effective at STI prevention or reducing sexual risk 
behaviors leading to STIs.4 Abstinence-only sexual education 
uses fear and shamed-based methods to persuade a student 
to remain abstinent and promotes gender and sexual assault 
stereotypes. 5,6

States restricted to providing abstinence-only or abstinence-

stressed sex education have higher STI rates than states imple-
menting comprehensive sex education.4 The lack of adequate 
sex education in public schools results in poor sexual health 
knowledge and increased sexual risk behaviors and under-
mines the perception of STI severity in adolescents leading 
into young adulthood.7 The increasing STI rates from the 
2018 Texas sexually transmitted disease surveillance report 
highlight a public health need for more prevention interven-
tions through comprehensive sex education in Texas public 
schools.1

Because of their established social framework and educa-
tional opportunities, public schools are an ideal setting to 
introduce comprehensive sex education and STI prevention 
to adolescents and modify their sexual health practices.7 Stu-
dents exposed to comprehensive sex education were 28.0% 
more likely to practice safe sex behaviors (e.g., lower number 
of sexual partners, getting tested for STI/human immunodefi-
ciency virus [HIV], increasing condom use) and 92.0% more 
likely to have improved psychosocial factors in their sexual 
health (e.g., attitudes, norms, and beliefs towards condom use 
and abstinence) compared to students not exposed to sex edu-
cation.7 In 2020, the Texas State Board of Education updated 
the Texas Essential Knowledge and Skills (TEKS) health cur-
riculum for health education from abstinence-only sex edu-
cation to the abstinence-plus model in Texas public schools.5 
With these recent advancements and adjustments to the TEKS 
curriculum for health education in 2020, there may be an op-
portunity to improve sex education in Texas public schools, 
increase sexual health knowledge among adolescents, and re-
duce STI rates in Texas.5

Lack of Comprehensive Sex Education and Sexual Risk Be-
haviors in Texas
Before the updated TEKS curriculum for health education 
in 2020, Texas public schools that taught sex education were 
required to stress an abstinence-only curriculum with no re-
quirement to provide medically accurate sexual informa-
tion.5,6 In 2015-2016, 58.0% of Texas public school districts 
taught abstinence-only sex education, 16.6% of Texas public 
schools taught abstinence-plus sex education, and 25.1% of 
Texas public schools did not teach sex education at all.5,6

The implementation of abstinence-only sex education in 
Texas public schools is reflected in the high STI rates in the 
15-24 year age group. Furthermore, the lack of comprehen-
sive and medically accurate sexual education in high school 
may also be reflected in youth risk behavior. According to the 
2019 National Youth Risk Behavior Survey, 42.7% of Texas 
high school students have ever had sexual intercourse (nation-
al: 38.4%), 29.3% were currently sexually active (national: 
27.4%), and 9.7% had four or more sexual partners (national: 
8.6%), all of which are higher than the national averages.8 

Furthermore, 51.0% did not use a condom during their last 
sexual encounter (national: 45.7%), 84.9% did not use birth 
control before their last sexual encounter (national: 77.0%), 
and 22.1% did not use any pregnancy prevention method dur-
ing their last sexual encounter (national: 11.9%), all of which 
were higher than the national percentage.8,9 These results may 
suggest that the two-decade abstinence-only sex education ap-
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proach was not effective at reducing the rates of STIs, reducing 
sexual risk behaviors, or preventing the engagement of sexual 
activity among adolescents and young adults. However, these 
data are only representative of school-enrolled youth in Texas 
and lack a consideration of health disparities occurring within 
specific subgroups.

Texas Sex Education Mandates and Standardization 
The updated abstinence-plus TEKS health curriculum requires 
sex education content to include age-appropriate sex and HIV 
education, but with parental consent and opt-out allowed for 
middle school.5,10,11 Sex education content is required to have 
information on contraceptives, stress teaching abstinence as 
a prevention method, discuss the importance of sexual inter-
course within marriage, and include information about the 
negative outcomes of teen sex and facts related to HIV and 
STIs.10 Additionally, HIV educational content requires infor-
mation on condoms and abstinence to be stressed as a pre-
vention method.10 Texas requires provisions in the TEKS for 
information about the characteristics of healthy and unhealthy 
romantic and sexual relationships, sexual decision-making 
and self-discipline, communicating refusal skills and bound-
aries, and identifying and responding to dating and sexual 
violence starting in 4th grade and progressing through higher 
grade levels.12 

Although the progressive updates to the TEKS health cur-
riculum are in place to improve sex education in Texas pub-
lic schools, there are still significant restrictions in place to 
prohibit a holistic approach to sex education. First, Texas 
still does not require sex education at the high school level 
in public schools and does not have a standard for medically 
accurate sex education.5 High school students not receiving 
sex education often fill the gap of sexual knowledge through 
their peers and media (e.g., internet, social media, TV, movies, 
music).4 The media tends to portray inaccurate and unrealistic 
sexual relationships; hence, adolescents consistently exposed 
to inaccurate sex scenes via the media can skew their percep-
tion of sexual activity early in their development.4 

Second, the decision to teach sex education, if any, and the 
type of sex education to teach to students is left to the school 
districts.5 School districts adopt sex education curricula based 
on the recommendation of the local School Health Advisory 
Council, compromised of parents and volunteers of the local 
community.11 Parents and local volunteers in the local School 
Health Advisory Council that may not have knowledge in 
evaluating the effectiveness of sex education curricula could 
oppose the adoption of abstinence-plus sex education or any 
sex education, potentially leaving disparities in the quality of 
sex education students receive in public schools.5

Third, the Texas State Board of Education still has not elimi-
nated the negative sex educational content on sexual orienta-
tion in the health curriculum, leaving lesbian, gay, bisexual, 
transgender, and queer (LGBTQ) students underrepresented 
and potentially further marginalized.5 Without proper sex-
education, LGBTQ students are at more risk for STIs because 
they are not getting the proper sex education. Sex education 
taught in Texas public schools uses heteronormative language, 

teaches that homosexuality is deviant and is not an acceptable 
lifestyle, and is not inclusive in relation to LGBTQ topics.4,5 

Sex education that does not include topics related to gender 
identity, sexual orientation, LGBTQ relationships, and LG-
BTQ stigmas can decrease the development of sexual health 
knowledge, relationships, and skills among LGBTQ students 
compared to their heterosexual peers.4

Recommendations to Improve Sex Education Standardiza-
tion in Texas Public Schools
To improve sex education in Texas, additional standardized 
content for medically accurate sex education aside from the 
TEKS health curriculum is needed at both the middle school 
and high school level. As grassroots organizations support 
policymakers to introduce legislative bills to improve health 
education, a focus should also be on improving the decision-
making process of Texas school districts and School Health 
Advisory Councils to adopt additional evidence-based sex 
education curricula. School districts in Texas can go beyond 
the TEKS health curriculum and add additional sex education 
content.11,13 The National Sexual Education Standards is an 
evidence-based set of standards divided by grade level to pro-
vide clear and age-appropriate sexual education curriculum 
instructions for school districts.14 With the available resources 
such as the National Sexual Education Standards and the up-
dated TEKS health curriculum, Texas school districts should 
take the opportunity to add specific evidence-based standards 
to their sex education, focusing on STI prevention and con-
traception promotion, reproductive care, partner consent and 
sexual violence prevention, and sexual orientation and gender 
identity and expression by each grade level.6 

Additionally, the Texas Freedom Network and Sexual Edu-
cation for Social Change (SIECUS) provide five recommen-
dations for school districts related to sex education content 
that could be incorporated to improve sexual health in Texas.6 

Local members of the Texas school board, teachers, or com-
munity members taking the initiative to adopt comprehensive 
sex education in public schools can use the following recom-
mendations:6 

• Recommendation 1: The Texas Education Code (TEC) 
28.004 requires an emphasis on abstinence in sex educa-
tion, but includes the flexibility to add additional evidence-
based sex education content.6 Given this, community 
members, teachers, or school board members can ensure 
Texas independent school districts and the school board 
understand the option to select abstinence-stressed con-
tent with medically accurate sexual education rather than 
abstinence-only content.6 
• Recommendation 2: TEC 28.004 requires Texas school 
districts to have an appointed School Health Advisory 
Council to evaluate sex education curricula and provide 
recommendations.6 Therefore, community members, 
teachers, or school board members can advocate for an-
nual training to School Health Advisory Council members 
on how to evaluate sex education curricula and evidence-
based standards such as the National Sexuality Education 
Standards.6
• Recommendation 3: Ensure school districts provide and 
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utilize evidence-based and culturally competent sex edu-
cation materials and curricula in the classroom.6 Organi-
zations such as the Sexuality Information and Education 
Council of the United States (SIECUS), Gender Spectrum, 
(GLSEN), Answer and Advocate for Youth, and the Center 
for Disease Control and Prevention (CDC) Sexual Health 
Education provide evidence-based and medically accurate 
sex education curricula that can be incorporated into exist-
ing programming.6
• Recommendation 4: Ensure that guest speakers from 
outside organizations lecturing on sex education are prop-
erly vetted by the local School Health Advisory Council 
before they are invited to teach sex education in public 
schools.6 Outside organizations can be evaluated for any 
misconceptions, misleading or inaccurate information, and 
lack of evidence in their sex education sources and materi-
als.6 

• Recommendation 5: Ensure school districts are provid-
ing evidence-based sexual education that includes cultural-
ly competent information along with information relevant 
to LGBTQ students.6 A majority of Texas public school en-
rollment are made up of students of color; therefore, school 
districts members need to ensure sex education curriculum 
are culturally receptive to structural barriers to reproduc-
tive care that people of color encounter during their life-
time.6 

In conclusion, these are the evidence-based recommenda-
tions that can improve Texas students’ knowledge related to 
sexual health and allow students to make informed decisions 
about STI prevention. If school districts across Texas incorpo-
rated recommendations from the Texas Freedom Network and 
SIECUS as well as adopt the National Sexuality Education 
Standards, there may be an opportunity to improve the sexual 
health of adolescents into young adulthood and decrease STI 
rates in Texas.
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Book Review
American Contagions: Epidemics and the Law from Smallpox to COVID-19  
by John Fabian Witt.  Published 2020.
Review by Carol A. Galeener, PhD

I suspect that if you asked most Americans what level of 
government is primarily responsible for protecting us against 
infectious disease, they would reply without hesitation:  the 
feds.  Our minds like simple distinctions and clear power 
structures, and we tend to see the federal level as the apex of 
the power structure.  

However, as American Contagions makes clear, policy-mak-
ing in the United States is anything but simple and straight-
forward.  It has, in fact, often been likened to the particularly 
messy process of sausage-making.  The Constitution reserves 
to the states or to the people the “police powers” governing 
health, safety, general welfare, and morals.  Thus, it is at the 
state and local level that the sausage-making and enforcement 
happens for most of the broad areas that directly or indirectly 
impact our health.  The federal level is, however, permitted 
by the Constitution to become an actor if there are matters of 
interstate or international commerce, or if federal taxation or 
spending is involved.  The federal level is responsible for food 
and drug safety and workplace safety standards.  As a practi-
cal matter, though, it can be difficult to operationalize federal 
health-related policy in a political environment as divided as 
ours is at the current time.  The legal cases Witt cites in his 
discussions are the iconic ones that flesh out the boundaries 
of each level of government in addressing infectious disease 
and striving to ensure that all laws respect Constitutionally-
guaranteed rights.    

John Fabian Witt is a Professor of Law at Yale Law School.  
Like most top law professors, he is part historian and part 
legal scholar.  In American Contagions he recounts the his-
tory of the important epidemics that have visited and revisited 
America from before the revolution to the beginning year of 
COVID-19.  The terrible toll of the early epidemics generated 
a public willingness to accept sanitation and quarantine strate-
gies.  The resulting consensus helped build an emerging lead-
ership role for public health.  At the direction of local and state 
public health offices, streets were required to be paved, ocean 
and river vessels quarantined on arrival at ports, human buri-
als moved outside city limits, and incidents of diseases like 
smallpox reported to authorities.  The key point Witt makes is 
that our actions as a society shape epidemics, but epidemics 
also shape our society.  

Over time, our view of the domain of public health has 
evolved.  We no longer justify paving our streets as a pub-
lic health measure, or accept the local church graveyard as 
the place to bury our newly departed loved ones.  Building 
codes that ensure a safe environment are now administered by 
inspectors whose required skills include a construction back-
ground rather than a public health background.  Outhouses 
have largely disappeared all over the country, while public 
health has burrowed into the foundations and expectations of 
our society.  However, throughout this evolution, sanitation 

and quarantine strategies have survived, albeit generally at re-
duced levels compared to the very strict measures of the early 
days.  Throughout our history, these strategies have tested the 
limits of our commitment to personal liberty against our com-
mitment to the public good.

The example Witt chooses as an instance of the failure to 
achieve a proper balance in enforcing these strategies is, per-
haps, an unfortunate one.  He writes at some length of Mary 
Mallon, otherwise known colloquially as “Typhoid Mary.”  
Miss Mallon was a late 19th century Irish immigrant who 
made her living as a cook for wealthy families.  She was also 
an asymptomatic carrier of typhoid who had poor personal 
hygiene habits and who refused to accept that she could be the 
cause of why the families for whom she worked often became 
ill, and several individuals died as a result.  She was quaran-
tined for three years on a small island in New York harbor 
before she was allowed to return to society on her word that 
she would not seek employment as a cook, an occupation that 
made her particularly dangerous as a carrier.  After a time, 
she changed her name and returned to her previous occupa-
tion, and families became ill – and members died - once again.  
Each time she changed her name and moved on.  Eventually 
she was found out and held in quarantine for over thirty years.

Surprisingly, Witt does not recount the full background behind 
Mallon’s lengthy quarantine, but instead ascribes it simply to 
the bias of the authorities.  She was, after all, a poor Irish 
immigrant and others who were known to be carriers were 
not quarantined.  However, this would appear to be a classic 
example of an ecological fallacy, ascribing population health 
determinants to individual cases.  My counterexample would 
be my maternal grandmother – a poor Irish immigrant cook 
– who was a contemporary of Mary Mallon, but who kept a 
meticulously clean household and never drank water from the 
tap without first boiling it.  Her experience was from a differ-
ent population and a different set of life experiences.

American Contagions is, nevertheless, a worthwhile addition 
to a personal library.  It provides a framework for understand-
ing the legal issues involved when we are confronted with a 
highly transmissible “bug.”  Hopefully Witt will follow-up 
with an analysis of the legal issues encountered in the suc-
ceeding two years of COVID-19.  



 
21

 
TPHA Journal  Volume 75, Issue 1

Original Public Health Research 
“My Best Bad Habit”: A Qualitative Study on Understanding the Social Context of Vaping 
in North Texas 
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1University of North Texas Health Sciences Center, Fort Worth, Texas
2University of North Texas, Denton, Texas
3Denton County Public Health, Denton, Texas
Corresponding Author: Doug Henry, PhD, doug.henry@unt.edu

ABSTRACT 
Background: Increasing use of vape devices, particularly 
among young people, has become a public health concern, 
leading the Centers for Disease Control and Prevention (CDC) 
to declare vaping an “epidemic” in 2020. In February 2020, 
the highest rates of e-cigarette or vaping use associated lung 
injury (EVALI) in the United States were reported in Texas, 
specifically in North Texas. While the epidemiological mark-
ers of vaping are becoming clarified, relatively little remains 
known about the social components of vaping culture, which 
influences both vaping risk behavior and the evaluations of 
public health messaging. From a public health standpoint, 
knowledge of vaping behaviors that originate in the social 
environment may be an important first step in developing tar-
geted campaigns designed to decrease risk. Anti-vaping cam-
paigns in Texas may thus be missing the target by failing to 
address concerns already existing in vaping culture and the 
social world in which vaping occurs.
Methods: In spring 2020, a qualitative exploratory study, 
conducted in North Texas in partnership with Denton County 
Public Health, utilized 42 semi-structured interviews with 
young adults between the ages of 18-26 years who vape. Ad-
ditional participant observation and informal interviews were 
conducted with vape shop and vape lounge owners.
Results: Almost all (90%) of participants recognized some 
risk to vaping but found evidence they’d seen inconclusive; in 
comparison to the quality and safety of devices or e-juice and 
the financial cost of habitual usage, “lung health” was a con-
cern for a relatively small percentage (25%). In the absence 
of medical evidence they found credible, personal and bodily 
experiences were used to evaluate vaping’s effect on health; 
all participants had developed personal strategies to ease their 
concerns about product quality and safety. Almost half (46%) 
specifically vaped because they saw it as either benign or in 
fact good for their stress levels and much better for them than 
combustible cigarettes. 
Conclusions: Results indicate that public health messages 
seen do not always reflect the concerns or needs expressed by 
young people who vape.
Public Health Significance/ Relevance for Research and 
Practice: An evolving vaping culture both transmits knowl-
edge and shapes risk perceptions. It is essential that public 
health information be accessible and tailored to vapers’ needs. 
Recommendations are made on how to improve, develop, and 
disseminate effective intervention strategies specific to vap-
ing.

INTRODUCTION
Vaping devices, alternately called “vapes,” “vape pens,” 

“electronic cigarettes,” or “e-cigarettes,” work by heating a 
liquid to create a vapor that is inhaled. The prevalence of vap-
ing among adolescents and young adults in the United States 
(U.S.) has increased over the past decade. Vaping devices are 
now the most commonly used tobacco product among youth. 
In 2020, approximately 27% of high school students and 43% 
of college students reported having ever vaped;1 25% of those 
aged 18-24 years had vaped in the last 30 days.2 In Fall 2019, 
a sharp rise in severe lung inflammation known as “e-cigarette 
or vaping related lung injury” (EVALI) caused public health 
concern. Within a year, the Centers for Disease Control and 
Prevention (CDC) reported 2,800 hospitalized cases and 68 
deaths;3 most were eventually linked to black-market tetrahy-
drocannabinol (THC) vapes to which Vitamin E Acetate had 
been added as an anticoagulant. A large percentage of these 
cases occurred in Texas, with North Texas having the high-
est number of cases in the state.4 Although EVALI cases have 
receded, there are lingering concerns that increased nicotine 
vaping could undermine hard-won reductions in cigarette 
smoking among young people.5,6  For instance, a 2018-2019 
longitudinal panel study of 3,300 youth showed that young 
people who used e-cigarettes were significantly more likely 
to smoke combustible cigarettes within a year than those who 
did not.7 

In addition, questions have been raised about how young peo-
ple assess vaping risk and how prevention specialists could 
and should respond.8 Hyman and Brown (2017) call for bet-
ter understanding of the attraction of nicotine vaping among 
youth - why young people are drawn to vape, how they learn 
to understand and interpret risk, and how they assess media 
campaigns describing those risks.9 Some qualitative studies 
have begun to explore these questions as part of an emerging 
“culture” of nicotine vaping; Popova et al. (2021) conducted 
12 focus groups with youth who had recently seen e-cigarette 
prevention advertisements.10 They found that many anti-vap-
ing ads create confusion and distrust when they are perceived 
to have been created by adults for youth.

Our study objectives relevant to this article included:
•To determine what public health messages about vaping 
(nicotine or THC vaping in particular) participants had seen 
and how they compared with personal experiences and con-
cerns about vaping.
•To assess motivations among those who vape nicotine to 
either use or avoid, cut back, or quit use.

POPULATION AND METHODS
For this study, we took a medical anthropologically informed 
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approach to provide insight into vaping beliefs and behaviors 
and to consider nicotine vaping in its social and cultural con-
texts. We collaborated with Denton County Public Health, 
using in-depth, qualitative, semi-structured interviews as our 
primary research tool. Qualitative data collection has been 
shown to be an effective tool in public health for producing 
novel, exploratory data about motivations and behaviors.11,12 
Semi-structured interviews are favored for such studies, in 
that they elicit an understanding of a respondent’s explana-
tions of seminal events. Questions are standardized by a par-
ticular subject but are flexible enough to allow for the col-
lection of additional data that are unanticipated. They allow 
for informant-interviewer confidence building and are a use-
ful ethnographic technique where there may be some stigma 
(such as the stigma perceived by smokers) that would other-
wise represent a barrier to data collection. 

After obtaining Institutional Review Board (IRB) approval 
(UNT-IRB-20-63) in Spring 2020, our sample was gathered 
via snowball sampling and street-intercept methodologies, 
both standard anthropological methods used in exploratory 
studies in public health.13 For snowball sampling, researchers 
began with personal networks, then asked participants to help 
recruit future participants for the study. There were no finan-
cial incentives available for participation. Because it is a pur-
poseful (non-random) sample, the results do not purport to be 
generalizable to the entire population; its value lies instead in 
the collection of in-depth responses that allow for the genera-
tion of thematic codes and “thick” data representing collective 
experiences shared among respondents. All interviews took 
place in locations convenient to the participants, so that they 
would feel free to discuss (or demonstrate) vaping equipment 
or behavior during the interview. Interviews ranged from 30-
90 minutes, although most lasted around 45 minutes. There 
were 42 subjects between the ages of 18-26 years; each was 
interviewed once. About half were at least part-time college 
students (N=23); 81% (N=34) worked either full- or part-
time. All participants interviewed resided within Denton, Dal-
las, or Collin County in North Texas, and all had vaped nico-
tine within the last month. The overall demographics were 
58% male, 39% female, and 3% genderqueer; the median age 
of participants was 22 years. Two-thirds (N=28) identified as 
non-Hispanic white, 21% Latino, and 8% African-American. 
Each interview was digitally recorded and transcribed by the 
research team, then coded for thematic elements. MaxQDA 
analysis software was used to organize the emergent themes. 

RESULTS
North Texas respondents had concerns about vaping but indi-
cated that the anti-vaping health campaigns they had seen in 
school did not address these, nor did they utilize commonly 
preferred avenues to receive trusted information about vaping 
such as vape stores or social networks. Table 1 provides illus-
trative quotes from respondents.

Most participants (79%) recalled seeing an anti-smoking or 
anti-vaping advertisement or presentation, with most (64%) 
seeing these in a school setting. A large majority (87%) did 
not remember the information as helpful, either because the 
message was not believed, was not relatable, or was not found 

relevant to their situation. “Julia,” e.g., felt like the ads she’d 
seen were overly simplistic (see Table 1, Line 1). It should be 
noted that there are a wide variety of vape devices on the mar-
ket, and an even wider variety of “e-juices” that can be vaped, 
with some containing THC, some nicotine, some melatonin, 
caffeine, cannabidiol (CBD), etc. Others had seen dire warn-
ings about the risks of vaping but felt like they didn’t apply 
to the particular device or “e-juice” they preferred (see Table 
1, Lines 2, 3).

With the mismatch between prescriptive advice and personal 
behaviors, medical evidence could be evaluated as uncertain. 
Almost all (90%) participants recognized that there may be 
some risk but found evidence they’d seen inconclusive. About 
half of the participants said they would welcome access to bet-
ter medical advice about vaping but specified a preference for 
empirical evidence presented “without fearmongering, with-
out lobbying” and hoped for more studies comparing relative 
risk between vaping nicotine and cigarettes (see Table 1, Line 
4). In the absence of medical evidence they found credible, 
previous smokers used their personal experiences to evalu-
ate vaping’s effect on their health (see Table 1, Lines 5, 6). 
Of those who perceived some risk (N=38), all developed per-
sonal strategies to ease their concerns about quality and safe-
ty.  Strategies involved doing their own independent research, 
such as consulting with friends (N=18), reading news sources 
or online product reviews (N=17), or having discussions with 
trusted vape shop employees (N=14), but also included self-
monitoring their own bodily reactions (N=22) or buying only 
familiar products (n=9).

Current anti-vaping campaigns were also faulted for not ad-
dressing factors related to why people started vaping initially 
or continued to vape despite realizing that it was an inherently 
risky activity. We spent significant time talking with partici-
pants about what drew them to vaping initially and why they 
continued despite knowing that there was some element of 
risk. Friends or friend groups were the largest influence in 
beginning to vape (our median age was 18 years), although 
also relevant were older siblings and individuals seeking out 
healthier alternatives to cigarettes. 

Importantly, our participants widely saw vaping as a distinct, 
positive alternative to smoking, almost universally viewed as 
“healthier” and “better.” About 66% (N=28) had previously 
smoked cigarettes before vaping and switched to vapes spe-
cifically for health reasons. Almost half (N=20) continued 
vaping because it became widely associated with stress relief 
and a form of self-care. For example, 41% talked about how 
stress (from work, school, or social relationships) made them 
want to vape. Vaping made them feel “relaxed,” “calm,” “fo-
cused,” creating a “warm sensation” in the body. Despite the 
knowledge that vaping was not inherently risk-free, vaping 
became a kind of self-administered therapy people could use 
to momentarily “check out” of their stress, “calm the nerves,” 
and take some moments to relax. As one participant pointed 
out, “It’s the best bad habit” (See Table 1, Lines 7, 8).

While our participants highlighted the perceived health ben-
efits of vaping, they did have concerns. These included the 
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Table 1. Selected Quotes from Study Participants 

Line Quote Participant (age 
in years) 

1 "I think most of the ‘Ditch the JUUL’ commercials just show 
people getting rid of the device without explaining why. I think 
even just a small explanation of WHY they’re doing it would 
help a lot. "  

Julia, McKinney, 
age 18 

2 “The ‘stop vaping’ campaign posters with the girl, and she had 
her lungs collapsed, and it was really bad and all that, and then 
she came out and said she had vaped THC. Surprise, surprise, 
it wasn’t (from vaping) nicotine.’”  

Kevin, Plano, 
age 22 

3 "They would show pictures of big box mods* and say that 
flavors cause cancer. But everyone was using (smaller, 
portable) JUULS then, and different flavors. So, in the student’s 
mind it was like ‘Oh, I’m not using that, so I’m good!’ So, in a 
way at my school, it backfired, because students had a false 
sense of safety. It was very poorly executed."  

Chris, Denton, 
age 23 

4 “If some more conclusive studies come out saying it’s like, 
detrimental to your health, I would [quit], but as of right now I 
haven’t found any [research] that has exclusively pinpointed an 
illness to (nicotine) vaping.” 

Kyle, McKinney, 
age 23 

5 “Vaping is way better than cigarettes. I also believe that it’s a 
healthier long-term decision to make. Because I really do feel 
different- healthier…when I smoked cigarettes, you could feel it 
in your lungs. My body is very sensitive to things like that so I 
can really know.”  

Ronaldo, 
Denton, age 23 

6 “It’s a hugely healthier option than smoking. Vaping doesn’t 
smell as bad as cigarettes, and it doesn’t destroy my mouth as 
much as dip. And we know cigarettes cause cancer, but for 
vapes, we don’t really know. Even if we’re not sure about the 
long-term effects, we can be kind of be positive that it’s 
healthier than cigarettes.”  

Kevin, Denton, 
age 19 

7 “My brain starts going too many directions...[Vaping] helps me 
clear things out and focus a little bit."  

Kristen, Dallas, 
20 

8 “Well then I got super stressed out and I was like, ‘Oh wait this 
is fantastic, this is amazing, this is great. This is the best bad 
habit I’ve ever had.”  

Jonathan, 
Lewisville, 26 

Names are pseudonyms to protect the confidentiality of participants. 
*“Mods” are large vapes with big batteries that produce more vapor, or “clouds.” 

quality and safety of devices or e-juice, the financial cost of 
habitual usage, health, and the lack of medical evidence re-
lated to vaping. The number one concern voiced (89%) was 
the quality and safety of vaping products. (Our research was 
conducted just after black-market products were recognized 
to be associated with the rise in EVALI cases.) News stories 
about exploding batteries and burning pants pockets were 
widely shared. Only 25% had specific concerns about lung 
health, including lung impairment or cancer, while concerns 
about tooth decay or throat burns were even less common.

A few participants (17%) voiced concern about how vaping 
impacted their finances. Vaping could be an expensive hab-
it for a young adult with a marginal salary. On average, our 
participants spent $62 per month on vaping or vape products, 
although this was as high as $240 per month. One noted, “It 
was whenever I realized that instead of buying groceries, I 
was buying “nic.” So, I was like, I need to quit. So I threw it 
out the window.” 

Finally, there appears to be a disconnect between where par-
ticipants get trusted information and where public health mes-
sages are targeted. As previously noted, 79% had seen or heard 
anti-vaping literature or advertisements in school. We talked 
with vapers about where they get their information from, 
particularly information that they trusted. Participants used a 

wide variety of sources, depending on what information they 
wanted. This was most frequently friends or social networks 
(N=18); product review sites found through YouTube, Reddit, 
or Google (n=17); or vape shops (N=14). Social media ac-
counts and hashtags were discussed as practically irrelevant, 
with 78% responding that they do not follow any vaping ac-
counts or vaping-related hashtags. Although mentioned less 
frequently, vape shops were seen as particularly trustworthy 
places where people could learn about new vape products 
and their effects, both from informative behind-the-counter 
salespeople and from other customers, especially when the 
shop incorporated a “lounge” environment. One participant 
described this, “[In a vape shop], they come in, they hang out, 
they talk to each other: it’s kind of like a meetup spot for a 
bunch of people.” 

DISCUSSION
Our findings suggest the kinds of vaping-related public health 
messages that young adults in Texas would find persuasive. 
Because peers are often cited as an influence when beginning 
to vape, peer-delivered reasons to quit are likely to be most 
effective. (Based on our results, we find thetruth.com’s “Meet 
the Quitters” campaign particularly compelling.) Fact-based 
messaging that is informative without fearmongering, that 
cites current, empirical research showing awareness of the va-
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riety in styles of vaping products, and that leverages already 
existing concerns about cost and nicotine habit all are impor-
tant to this audience. 

The majority of participants were aware of long-term vaping 
risks but widely considered vaping itself to be a strategy for 
harm reduction compared to either smoking cigarettes or ex-
periencing situational stress or anxiety. As a long-term strat-
egy, teaching young adults coping skills on how to deal with 
these anxieties, before they reach an age where they are intro-
duced to vaping, could help them find other outlets for dealing 
with stress. 

Finally, because vape shops themselves are currently seen as 
reliable sources of information concerning vape products, our 
results encourage further exploration into relationship-build-
ing between vape shops and public health practitioners as an 
avenue for enhancing education and awareness, particularly 
as a harm-reduction strategy. 

The study was not without limitations. The sample was pur-
poseful (i.e., not random) and limited to those in the North 
Texas area who agreed to be part of an in-depth conversational 
interview lasting about 45 minutes, without compensation. As 
such, the results are not necessarily generalizable to the views 
of all those who vape nicotine everywhere. Its methodological 
value lies in sparking deeper discussions about why people 
continue to vape even when it is recognized as potentially 
risky or addictive or even after health-related warnings have 
been seen. Questions remain for future research, including to 
what degree vape shops can be considered partners in public 
health messaging, how those who primarily vape THC com-
pare, what motivates those who vape nicotine to quit or cut 
back, and what strategies those who manage to do this find 
successful. Tapping into existing sources of trust, motivation, 
behavior, and concern within the social context of vaping is 
likely to result in increased programmatic relevance for those 
targeting vaping as a public health issue.  
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ABSTRACT
Background: Throughout the COVID-19 pandemic, syn-
dromic surveillance data have complemented authoritative 
COVID-19 case data by providing preliminary data that are 
more immediately usable for surveillance. 
Purpose: The purpose of this study was to analyze the effec-
tiveness of the United States Electronic Surveillance System 
for the Early Notification of Community-Based Epidemics 
(ESSENCE) during COVID-19 by analyzing the association 
between COVID-like illness (CLI) visits and positive mo-
lecular COVID-19 tests in Texas. Additionally, we examined 
how these associations varied across 22 Trauma Service Areas 
(TSAs) and over time in Texas.
Methods: Data were extracted from Texas’ syndromic sur-
veillance database, TxS2, using ESSENCE for the 52-week 
period from March 8, 2020, to March 6, 2021. We calculated 
Pearson’s correlation coefficients to evaluate the association 
between the number of positive molecular COVID-19 tests 
and CLI visits for Texas overall and by TSA. We then calcu-
lated the ratio of weekly total number of CLI visits to weekly 
positive COVID-19 tests and charted this ratio over time to 
determine how CLI visits reflected the number of positive mo-
lecular tests.
Results: Pearson’s correlation coefficient analysis revealed 
a strong correlation between positive COVID-19 molecular 
tests and CLI throughout Texas as a whole during the study 
period (r=0.986, p<0.001). Additionally, 16 out of 22 TSAs 
had correlation coefficients above 0.90. Overall, the ratio 
of CLI visits to positive molecular tests remained relatively 
steady (between 10-20 CLI visits for every 100 positive tests), 
though for a few TSAs it was less consistent.
Public Health Significance: Our study provides evidence of 
the utility and effectiveness of using CLI as a real-time public 
health surveillance tool to monitor COVID-19 cases in Texas. 
Our finding that certain TSAs had lower correlations and less 
consistent ratios of CLI visits to positive molecular tests war-
rants further investigation of regional characteristics contrib-
uting to these variations.

INTRODUCTION
The COVID-19 pandemic is one of the most devastating viral 
outbreaks occurring on a global scale in more than a centu-
ry.1,2 Due to the magnitude and severity of the virus, its health 
effects and spread have been the focus of attention for civic 
leaders, officials, and individuals around the world. Public 
health surveillance systems have played an important role in 
providing COVID-19 authoritative case, hospital, and fatality 
data for detailed dashboards and situational reports that have 
been maintained and updated throughout the pandemic. 

A key component of public health surveillance systems is also 

provided by syndromic surveillance, which utilizes real-time 
data from sources including hospital and clinic visitation, 
medicine purchases, school absenteeism, and self-reported 
data sets, among others.3,4 Because it often takes time for cases 
to be confirmed and aggregated to the appropriate administra-
tive level, syndromic surveillance complements authoritative 
case data by providing preliminary data that are more imme-
diately usable for surveillance purposes. In the United States, 
more than 6,000 healthcare facilities contribute data to the 
Centers for Disease Control and Prevention’s (CDC) National 
Syndromic Surveillance Program (NSSP). As a community of 
practice for sharing electronic patient data and advancing and 
strengthening the practice of syndromic surveillance, NSSP 
creates and refines queries to capture data related to various 
syndromes, as they did by releasing a refined COVID-19 que-
ry (COVID-like illness, or CLI query; see Appendix 1) in Oc-
tober 2020.5 The Electronic Surveillance System for the Early 
Notification of Community-Based Epidemics (ESSENCE) is 
a web-based tool for querying syndromic data that enables us-
ers to monitor health indicators and detect and track disease 
outbreaks and other events of public health importance.6

Recent studies have evaluated various syndromic surveillance 
methodologies and their effectiveness in detecting COVID-19 
cases among various populations.7-10 However, to our knowl-
edge, no studies have evaluated the utility and effectiveness of 
the United States syndromic surveillance system data reposi-
tory ESSENCE during COVID-19, and specifically the ability 
of the CDC’s NSSP COVID-19 query to detect COVID-19 
cases after it was refined in October 2020 (Appendix 1 dis-
plays the two different versions of queries). Our study exam-
ined the association between COVID-like illness (CLI) from 
the Texas Syndromic Surveillance (TxS2) program within ES-
SENCE and COVID-19 molecular testing data by geographic 
region and time. We aimed to determine: 1) the correlation 
between the number of CLI visits and positive COVID-19 
molecular tests in Texas, and 2) how these correlations varied 
by geographic region and time. 

METHODS
This study used data extracted from the TxS2 program within 
the Texas Department of State Health Services (DSHS) for the 
52-week period from March 8, 2020, through March 6, 2021, 
using the CDC’s refined COVID-19 query.5 Though the CLI 
query has been used in Texas for the duration of the pandemic, 
we examined one year’s worth of data as a proof of concept 
both at state and Trauma Service Area (TSA) levels during 
the first year of the COVID-19 pandemic when surveillance 
methods were being implemented and assessed. Four hundred 
and nine Texas health facilities contributed to TxS2 during this 
time period, including hospitals, free standing emergency cen-
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ters, and urgent care centers. Dates and weeks coincided with 
the first full week of available molecular test data in Texas, 
and a year timeframe allowed for seasonal analysis during the 
early stages of the pandemic. The number of CLI visits and 
the number of positive COVID-19 molecular tests in Texas 
were aggregated by specimen collection date and considered 
by week, with weeks beginning on Sundays and ending on 
Saturdays to coincide with the CDC’s Morbidity and Mortal-
ity Weekly Report (MMWR) weeks. Molecular testing data 
for TSAs in Texas were obtained from data that are shared 
publicly by the Texas DSHS. Molecular testing data were cho-
sen specifically due to the wide use and reliability of molecu-
lar tests in relation to other COVID-19 tests, such as antigen 
or antibody tests.11 

TSAs (see Appendix 2 for list of counties in each TSA) were 
the geographic unit of analysis. In Texas, TSAs are the admin-
istrative boundaries of a Regional Advisory Council (RAC) 
responsible for trauma system oversight within that TSA. The 
TSAs comprise several counties and serve the function of de-
veloping, implementing, and monitoring regional emergency 
medical service trauma system plans. Each RAC is organized 
differently but has the same objective of reducing the inci-
dence and improving outcomes of trauma through education, 
data collection, data analysis, and performance improve-
ment.12 During the COVID-19 pandemic, Texas RACs have 
organized resources and collected, analyzed, and disseminat-
ed data to prepare for, monitor, and respond to the effects of 
the pandemic at local and regional levels.

First, we calculated Pearson correlation coefficients to analyze 
the association between the number of positive COVID-19 
molecular tests and the number of CLI visits in Texas, 1) for 
the entire state, 2) for each individual TSA, and 3) for cases 
not associated with a TSA. We analyzed the strength of cor-
relation between these metrics according to Hinkle et al.’s rule 
of thumb for interpreting the size of a correlation coefficient.13 

According to this rule, a correlation (regardless of direction) 
is considered negligible if its absolute value is below 0.3, low 
if between 0.3 and 0.5, moderate if between 0.5 and 0.7, high 
if between 0.7 and 0.9, and very high if above 0.9.14 Secondly, 
we calculated the ratio between CLI visits and positive COV-
ID-19 molecular tests in Texas and by TSA over time. A more 
consistent ratio suggests a more robust temporal association 
between CLI visits and COVID-19 cases without the influ-
ence of other factors. Conversely, a less consistent ratio over 
time indicates the possible influence of other temporal factors, 
such as the circulation of seasonal viruses with similar symp-
toms or variable healthcare seeking behavior during different 
time periods in relation to the number of positive tests.4 We 
also used time series plots to explore variation in the CLI visit 
to positive test ratio throughout Texas and by TSA over time. 
All analyses were conducted with R software version 4.1.0, 
using RStudio Version 1.4.1717.15,16 Institutional Review 
Board approval was not required because this study contained 
only de-identified data and the research team did not have the 
ability to link records to allow for re-identification of the data.

RESULTS
There were 328,224 CLI visits and 2,653,767 positive CO-

VID-19 molecular tests reported in Texas between March 8, 
2020, and March 6, 2021. Figures 1 and 2 show the per capita 
distribution of CLI visits and positive molecular tests, respec-
tively, throughout the state by TSA.

There was a strong correlation between CLI and positive CO-
VID-19 molecular tests in Texas as a whole during the study 
period (r=0.986, p<0.001, Table 1). As seen in Table 1 and 
Figure 3, most individual TSAs also had high correlation co-
efficients. Sixteen out of 22 TSAs had very high correlation 
coefficients above 0.9. Of the remaining six TSAs, five had 
high correlation coefficients above 0.8 and one (TSA K) had 
a moderate correlation coefficient of 0.652. Only CLI visits 
and positive tests not associated with a TSA or geography had 
a negligible, non-significant correlation (r=-0.049, p-value = 
0.729).

The statewide ratio of CLI visits to positive COVID-19 mo-
lecular tests remained relatively steady throughout the study 
period, indicating a general lack of influence of other temporal 
factors on CLI during the study period (Figure 4). Throughout 
the study period, there were roughly 8-25 CLI visits for every 
100 positive tests. Regional analysis revealed that some TSAs 
had large ranges of ratio values. As shown in Figure 5, TSAs 
A, G, and K all had high ratio values during the last 10 weeks 
of the study, with TSA K having a particularly higher ratio, 
including weeks during which there were more CLI visits than 
positive tests (ratio > 1.0).

DISCUSSION
Our study analyzed the association between CLI visits from 
the TxS2 program within ESSENCE and COVID-19 molecu-
lar testing data by geographic region and time. We found that 
there was a very strong correlation between CLI visits and 
positive COVID-19 molecular tests for the entire state. All but 
one TSA (TSA K) featured a strong or very strong associa-
tion between CLI and positive tests. This is consistent with 
other syndromic surveillance studies that have identified low 
to high positive correlations between COVID-19 proxies and 
COVID-19 cases.7,9,17 The ratio of CLI to positive tests was 
relatively consistent throughout the study period for the entire 
state but was more variable for some individual TSAs. Fac-
tors such as healthcare policy, socioeconomic status, severity 
of symptoms, media coverage, and community can influence 
the temporal association between hospital visits and circulat-
ing viruses, leading to care being sought by a greater number 
of “worried well” patients, or patients who believe they are or 
may be infected with COVID-19 but are not.18,19

The high ratio values during the last 10 weeks of the study and 
low correlation value for TSA K for the entire study period 
were likely due to the addition of new facilities that began 
contributing to the TxS2 system in TSA K during the study 
period. In TSA K, almost 90% of CLI visits during the study 
period were registered to a single urgent care clinic. TxS2 sub-
missions from this clinic included data from additional facili-
ties within this clinic’s health network that began contribut-
ing data in the latter half of the study period. This potentially 
caused an increased number of CLI visits proportionate to the 
number of molecular tests for the weeks in which these ad-
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Figure 1. COVID-like illness visits per 100,000 population by TSA in Texas, March 8, 2020, 
to March 6, 2021. 

 

TSA = Trauma Service Area 
   

Figure 2. Positive COVID-19 molecular tests per 100,000 population by TSA in Texas, 
March 8, 2020, to March 6, 2021. 

 

TSA = Trauma Service Area  
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Table 1. Pearson correlation coefficients and p-values for CLI and positive COVID-19 
molecular tests in Texas TSAs and statewide.  

TSA/ 
Location Pearson Correlation Estimate p-value 

Statewide 0.986 < 0.001 
A 0.8 < 0.001 
B 0.909 < 0.001 
C 0.919 < 0.001 
D 0.85 < 0.001 
E 0.981 < 0.001 
F 0.953 < 0.001 
G 0.901 < 0.001 
H 0.866 < 0.001 
I 0.978 < 0.001 
J 0.901 < 0.001 
K 0.652 < 0.001 
L 0.957 < 0.001 
M 0.863 < 0.001 
N 0.852 < 0.001 
O 0.944 < 0.001 
P 0.964 < 0.001 
Q 0.961 < 0.001 
R 0.941 < 0.001 
S 0.985 < 0.001 
T 0.913 < 0.001 
U 0.949 < 0.001 
V 0.968 < 0.001 

Other/TSA Unknown -0.049 0.729 
CLI = COVID-like illness, TSA = Trauma Service Area 
  

Figure 3. Pearson correlation coefficient distribution for CLI and positive COVID-19 
molecular tests in Texas TSAs. 

 
CLI = COVID-like illness, TSA = Trauma Service Area  
  



 
29

 
TPHA Journal  Volume 75, Issue 1

Figure 4. Statewide ratio of CLI to positive COVID-19 molecular tests in Texas by MMWR 
week throughout the study period with number of positive tests overlay. 

 

CLI = COVID-like illness, MMWR = Morbidity and Mortality Weekly Report 

  Figure 5. Ratio of CLI to positive COVID-19 molecular tests in Texas by MMWR week 

throughout the study period statewide and in TSAs A, G, and K 

 

CLI = COVID-like illness, MMWR = Morbidity and Mortality Weekly Report, TSA = Trauma 
Service Area 
   

ditional facilities were contributing data, thereby lowering the 
correlation coefficient for TSA K for the overall study period. 
The especially elevated ratio in late February 2021 for TSA K 
is in line with a spike in ratios during this week statewide and 
in a majority of TSAs. This is likely due to a severe weather 
event that may have resulted in testing for COVID-19 being 
more greatly reduced than CLI visits during this week.

We found no association between CLI visits and positive CO-
VID-19 tests with no information on location of residence. 
About 5% of CLI visits did not have a known location of resi-
dence, while only about 0.4% of positive tests did not have 
this information.

This study has several limitations. First, it does not take un-
detected community spread or data on probable cases into ac-
count in calculating the ratio of CLI to COVID-19 cases, as it 
only accounts for cases that were detected and registered using 
molecular testing. Second, there is known crossover between 
CLI and other viruses, such as influenza. Third, the results of 
this study may be influenced by variability in the classification 
of visits to a health care facility among different facilities and 
during specific periods throughout the year depending on the 
context of the pandemic. Fourth, the level of participation in 
TxS2 by health care providers in a TSA may affect both the 
correlation coefficient and the ratio of CLI to positive molecu-
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lar tests for a given TSA (as seen in TSA K). Finally, we only 
assessed the association between CLI and COVID-19 positive 
molecular tests during the first year of the pandemic. Similar 
to the effects of health care provider participation, the limited 
testing capacity in the first months of the pandemic may have 
increased the ratio of CLI to positive molecular tests while 
decreasing correlation between the two surveillance methods. 
Surveillance of CLI visits has been conducted throughout the 
pandemic; further analysis should assess its use and associa-
tion with positive molecular tests for the pandemic’s entire-
ty, as well as its association with other healthcare data (e.g, 
data from federally-required hospital reporting and inpatient 
hospital discharge data) during the subsequent waves of CO-
VID-19 in Texas. Additionally, the association between CLI 
and COVID-19 during seasons with greater influenza activity 
should be analyzed due to the high crossover between CLI 

and Influenza-Like Illness symptoms.

CONCLUSION
This descriptive study demonstrates the ability of the CDC’s 
NSSP COVID-19 query to detect COVID-19 cases in Texas 
and provides evidence that syndromic surveillance is a useful 
and effective tool for researchers and public health practitio-
ners to use for immediate COVID-19 surveillance purposes 
in Texas. Our findings that certain TSAs had lower correla-
tions, or less stable CLI to positive molecular test ratios, 
prompts further analysis of how temporal factors such as the 
circulation of other seasonal respiratory viruses and fluctuat-
ing healthcare seeking behavior at different times throughout 
the pandemic may be contributing to variations in CLI visits 
across the state of Texas. 

Appendix 1. National Syndromic Surveillance Program (NSSP) COVID-like illness (CLI) 
Queries from February 2020 and October 2020 

Previous CLI Query (Introduced February 2020): 

Chief complaint (Also apply to Triage Notes & Clinical Impression): 

^fever^,and,(,^cant breath^,or,^cannot breath^,or,^difficulty breath^,or,^difficult to 
breath^,or,^hard to breath^,or,^unable to 
breath^,or,^dyspenea^,or,^dyspnea^,or,^bronchospasam^,or,^bronchospasm^,or,^grasping for 
breath^,or,^gasping for breath^,or,^problem breath^,or,^trouble breath^,or,^working to 
breath^,or,^not breath^,or,^SOB^,or,^short of breath^,or,^shortness of 
breath^,or,(,^cough^,andnot,(,^cough up^,or,^coughed up^,or,^coughing up^,),),),andnot,^no 
fever^,or,^[;/ ]J12.81^,or,^[;/ ]J1281^,or,^[;/ ]079.89[;/ ]^,or,^[;/ ]07989[;/ ]^,or,^[;/ ]079.82[;/ 
]^,or,^[;/ ]07982[;/ ]^,or,^[;/ ]480.3[;/ ]^,or,^[;/ ]4803[;/ ]^,or,^[;/ ]V01.82^,or,^[;/]V0182[;/ 
]^,or,^[;/ ]27619001[;/ ]^,or,^[;/ ]186747009[;/ ]^,or,^[;/ ]651000146102[;/ ]^,or,^[;/ 
]713084008[;/ ]^,or,^[;/ ]398447004[;/ ]^,or,^[;/ ]408688009[;/ ]^,or,^[;/ ]441590008[;/ ]^,or,^[;/ 
]715882005[;/ ]^ 

Discharge Diagnosis: 

ISNULL,or,^,^U07.1^,or,^J12.89^,or,^B97.29^,or,^J20.8^,or,^B97.29^,or,^J40^,or,^J22^,or,^J9
8.8^,or,^J80^,or,^Z03.818^,or,^Z20.828^,or,^R05^,or,^R06.02^,or,^R50.9^,or,^Z20.828^,or,^B
34.2^,or,^U07.1^,andnot,(,^[;/ ]J09^,or,^[;/ ]J10^,or,^[;/ ]J11^,or,^[;/ ]487.[018][;/ ]^,or,^[;/ 
]487[018][;/ 
]^,or,^488.[018][19]^,or,^488[018][19]^,or,^442696006^,or,^442438000^,or,^6142004^,or,^195
878008^,or,^24662006^,or,^57089007^,) 

Revised CLI Query (Introduced October 2020): 

CC and DD:  

(,(,^[;/ ]R50.9^,or,^[;/ ]R509^,),and,(,^[;/ ]R05^,or,^[;/ ]R06.02^,or,^[;/ ]R0602^,or,^[;/ 
]R07.0^,or,^[;/ ]R070^,),),andnot,(,^[;/ ]J09^,or,^[;/ ]J10^,or,^[;/ ]J11^,or,^[;/ ]487.[018][;/ 
]^,or,^[;/ ]487[018][;/ ]^,or,^[;/ ]488.[018][19][;/ ]^,or,^[;/ ]488[018][19][;/ ]^,or,^[;/ 
]442696006[;/ ]^,or,^[;/ ]442438000[;/ ]^,or,^[;/ ]6142004[;/ ]^,or,^[;/ ]195878008[;/ ]^,),or,^[;/ 
]J98.8^,or,^[;/ ]J988^,or,^[;/ ]J22^,or,^[;/ ]J80^,ISNULL,or,^ 

Discharge Diagnosis:  

^[;/ ]B34.2^,or,^[;/ ]B342^,or,^[;/ ]B97.2^,or,^[;/ ]B972^,or,^[;/ ]J12.81^,or,^[;/ ]J1281^,or,^[;/ 
]079.82[;/ ]^,or,^[;/ ]07982[;/ ]^,or,^[;/ ]480.3[;/ ]^,or,^[;/ ]4803[;/ ]^,or,^[;/ ]V01.82[;/ ]^,or,^[;/ 
]V0182[;/ ]^,or,^[;/ ]27619001[;/ ]^,or,^[;/ ]186747009[;/ ]^,or,^[;/ ]651000146102[;/ ]^,or,^[;/ 
]713084008[;/ ]^,or,^[;/ ]398447004[;/ ]^,or,^[;/ ]408688009[;/ ]^,or,^[;/ ]441590008[;/ ]^,or,^[;/ 
]715882005[;/ ]^,or,^[;/ ]840539006[;/ ]^,or,^[;/ ]840544004[;/ ]^,or,^[;/ ]840546002[;/ ]^,or,^[;/ 
]840536004[;/ ]^,or,^[;/ ]840535000[;/ ]^,or,^[;/ ]840533007[;/ ]^,or,^[;/ ]U07.1^,or,^[;/ 
]U071^,or,^[;/ ]J12.82^,or,^[;/ ]J1282^ 



 
31

 
TPHA Journal  Volume 75, Issue 1

Chief Complaint:  

ISNULL,or,^,ANDNOT,(,^Denies fever^,or,^Afebrile^,or,^Denies cough fever^,or,^Denies any 
fever^,or,^Denies shortness of breath cough fever^,or,^DENIES NAUSEA VOMITING 
DIARRHEA FEVER^,or,^DENIES COUGH OR FEVER^,or,^Denies shortness of breath 
fever^,or,^DENIES NAUSEA VOMITING FEVER^,or,^DENIES CHEST PAIN SHORTNESS 
OF BREATH FEVER^,or,^DENIES COUGH SHORTNESS OF BREATH 
FEVER^,or,^DENIES CHEST PAIN FEVER^,or,^DENIES ANY COUGH 
FEVER^,or,^DENIED FEVER^,or,^Denies nausea vomiting diarrhea or fever^,or,^DENIES 
ANY SHORTNESS OF BREATH COUGH FEVER^,or,^Denies diarrhea fever^,or,^DENIES 
SHORTNESS OF BREATH COUGH SORE THROAT FEVER^,or,^DENIES PAIN 
FEVER^,or,^Denies vomiting diarrhea fever^,or,^DENIES CHEST PAIN SHORTNESS OF 
BREATH COUGH FEVER^,or,^DENIES VOMITING FEVER^,or,^DENIES NAUSEA 
VOMITING DIARRHEA COUGH FEVER^,or,^Denies any shortness of breath 
fever^,or,^DENIES SHORTNESS OF BREATH OR FEVER^,or,^DENIES SHORTNESS OF 
BREATH CHEST PAIN FEVER^,or,^DENIES CHEST PAIN COUGH FEVER^,or,^DENIES 
NAUSEA VOMITING OR FEVER^,or,^DENIES ANY COUGH OR FEVER^,or,^DENIES 
SHORTNESS OF BREATH COUGH OR FEVER^,or,^DENIES SHORTNESS OF BREATH 
CHEST PAIN COUGH FEVER^,or,^DENIES DIARRHEA OR FEVER^,or,^DENIES 
RECENT FEVER^,or,^DENIES VOMITING OR FEVER^,or,^DENIED COUGH 
FEVER^,or,^DENIES PAIN OR FEVER^,or,^DENIES DYSURIA FEVER^,or,^DENIES 
KNOWN FEVER^,or,^DENIES COUGH SHORTNESS OF BREATH OR FEVER^,or,^Denied 
fever cough^,or,^DENIES CHEST PAIN SHORTNESS OF BREATH NAUSEA VOMITING 
DIARRHEA FEVER^,or,^DENIES DRAINAGE FEVER^,or,^DENIES ABDOMINAL PAIN 
FEVER^,or,^DENIES ANY COUGH SHORTNESS OF BREATH FEVER^,or,^DENIES ANY 
NAUSEA VOMITING DIARRHEA FEVER^,or,^DENIES COUGH SORE THROAT 
FEVER^,or,^DENIES ANY NAUSEA VOMITING DIARRHEA OR FEVER^,or,^DENIES 
VOMITING DIARRHEA OR FEVER^,or,^Denies trauma fever^,or,^DENIES SHORTNESS 
OF BREATH NAUSEA VOMITING DIARRHEA FEVER^,or,^DENIES CHEST PAIN OR 
FEVER^,or,^Denies sore throat fever^,or,^Denies abdominal pain nausea vomiting diarrhea 
shortness of breath cough fever^,or,^DENIES CHEST PAIN NAUSEA VOMITING 
DIARRHEA FEVER^,or,^DENIES INJURY FEVER^,or,^DENIES CHILLS 
FEVER^,or,^DENIES CHEST PAIN COUGH OR FEVER^,or,^DENEIS ANY 
FEVER^,or,^DENIES CHEST PAIN SHORTNESS OF BREATH NAUSEA VOMITING 
FEVER^,or,^DENIES COUGH CONGESTION FEVER^,or,^DENIES ANY SHORTNESS OF 
BREATH OR FEVER^,or,^DENIES HEADACHE FEVER^,or,^DENIES ABDOMINAL PAIN 
OR FEVER^,or,^DENIES ANY SHORTNESS OF BREATH COUGH OR 
FEVER^,or,^DENIES DRAINAGE OR FEVER^,or,^Denies chest pain shortness of breath or 
fever^,or,^DENIES HEMATURIA FEVER^,or,^DENIES ANY PAIN FEVER^,or,^DENIES 
ANY CHEST PAIN FEVER^,or,^DENIES NAUSEA FEVER^,or,^DENEIS SHORTNESS OF 
BREATH COUGH FEVER^,or,^DENIES URINARY SYMPTOMS FEVER^,or,^DENIES 
ANY CHEST PAIN SHORTNESS OF BREATH COUGH FEVER^,or,^Denies any chest pain 
shortness of breath fever^,or,^DENIES ANY NAUSEA VOMITING FEVER^,or,^DENIED 
ANY FEVER^,or,^DENIES COUGH CHEST PAIN FEVER^,or,^DENIES ANY COUGH 

SHORTNESS OF BREATH OR FEVER^,or,^DENIES COVID EXPOSURE 
FEVER^,or,^DENIES_HAVING_FEVER^,or,^DENIES NAUSEA VOMITING COUGH 
FEVER^,or,^DENIES NAUSEA VOMITING DIARRHEA SHORTNESS OF BREATH 
FEVER^,or,^DENIES SICK CONTACTS FEVER^,or,^DENIES DYSURIA OR 
FEVER^,or,^DENIES ANY DIARRHEA OR FEVER^,or,^DENIES ANY PAIN OR 
FEVER^,or,^DENIES PAIN SHORTNESS OF BREATH FEVER^,or,^DENIES SHORTNESS 
OF BREATH NAUSEA VOMITING FEVER^,or,^DENIES ANY CHEST PAIN SHORTNESS 
OF BREATH NAUSEA VOMITING DIARRHEA FEVER^,or,^DENIES VOMITING 
DIARRHEA COUGH FEVER^,or,^DENIES CHEST PAIN NAUSEA VOMITING 
FEVER^,or,^DENIES ANY NAUSEA VOMITING OR FEVER^,or,^DENIES COUGHING 
FEVER^,or,^DENIES CHEST PAIN DIZZINESS FEVER^,or,^DENIES COUGH 
SHORTNESS OF BREATH SORE THROAT FEVER^,or,^DENIES COUGH SORE THROAT 
OR FEVER^,or,^DENIES PAIN COUGH FEVER^,or,^DENIES COUGH COLD FEVER^,)  
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Appendix 2. List of Texas Counties and Corresponding TSAs 
County TSA  County TSA  County TSA  County TSA 
Anderson G  Donley A  Kaufman E  Real P 
Andrews J  Duval U  Kendall P  Red River F 
Angelina H  Eastland D  Kenedy U  Reeves J 
Aransas U  Ector J  Kent B  Refugio U 
Archer C  Edwards P  Kerr P  Roberts A 
Armstrong A  El Paso I  Kimble K  Robertson N 
Atascosa P  Ellis E  King B  Rockwall E 
Austin Q  Erath E  Kinney P  Runnels K 
Bailey B  Falls M  Kleberg U  Rusk G 
Bandera P  Fannin E  Knox D  Sabine H 
Bastrop O  Fayette O  La Salle P  San Augustine H 
Baylor C  Fisher D  Lamar F  San Jacinto H 
Bee U  Floyd B  Lamb B  San Patricio U 
Bell L  Foard C  Lampasas L  San Saba O 
Bexar P  Fort Bend Q  Lavaca S  Schleicher K 
Blanco O  Franklin G  Lee O  Scurry B 
Borden B  Freestone G  Leon N  Shackelford D 
Bosque M  Frio P  Liberty R  Shelby G 
Bowie F  Gaines B  Limestone M  Sherman A 
Brazoria R  Galveston R  Lipscomb A  Smith G 
Brazos N  Garza B  Live Oak U  Somervell E 
Brewster J  Gillespie P  Llano O  Starr V 
Briscoe A  Glasscock J  Loving J  Stephens D 
Brooks U  Goliad S  Lubbock B  Sterling K 
Brown D  Gonzales P  Lynn B  Stonewall D 
Burleson N  Gray A  Madison N  Sutton K 
Burnet O  Grayson E  Marion G  Swisher A 
Caldwell O  Gregg G  Martin J  Tarrant E 
Calhoun S  Grimes N  Mason K  Taylor D 
Callahan D  Guadalupe P  Matagorda Q  Terrell J 
Cameron V  Hale B  Maverick P  Terry B 
Camp G  Hall A  McCulloch K  Throckmorton D 
Carson A  Hamilton L  McLennan M  Titus F 
Cass F  Hansford A  McMullen U  Tom Green K 
Castro B  Hardeman C  Medina P  Travis O 
Chambers R  Hardin R  Menard K  Trinity G 
Cherokee G  Harris Q  Midland J  Tyler H 
Childress A  Harrison G  Milam L  Upshur G 
Clay C  Hartley A  Mills L  Upton J 
Cochran B  Haskell D  Mitchell D  Uvalde P 
Coke K  Hays O  Montague C  Val Verde P 
Coleman D  Hemphill A  Montgomery Q  Van Zandt G 
Collin E  Henderson G  Moore A  Victoria S 
Collingsworth A  Hidalgo V  Morris F  Walker Q 
Colorado Q  Hill M  Motley B  Waller Q 
Comal P  Hockley B  Nacogdoches H  Ward J 
Comanche D  Hood E  Navarro E  Washington N 
Concho K  Hopkins F  Newton R  Webb T 
Cooke E  Houston G  Nolan D  Wharton Q 
Coryell L  Howard J  Nueces U  Wheeler A 
Cottle B  Hudspeth I  Ochiltree A  Wichita C 
Crane J  Hunt E  Oldham A  Wilbarger C 
Crockett K  Hutchinson A  Orange R  Willacy V 
Crosby B  Irion K  Palo Pinto E  Williamson O 
Culberson I  Jack C  Panola G  Wilson P 
Dallam A  Jackson S  Parker E  Winkler J 
Dallas E  Jasper R  Parmer A  Wise E 
Dawson B  Jeff Davis J  Pecos J  Wood G 
De Witt S  Jefferson R  Polk H  Yoakum B 
Deaf Smith A  Jim Hogg T  Potter A  Young C 
Delta F  Jim Wells U  Presidio J  Zapata T 
Denton E  Johnson E  Rains G  Zavala P 
Dickens B  Jones D  Randall A    
Dimmit P  Karnes P  Reagan K    

TSA = Trauma Service Area 
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ABSTRACT
Background: COVID-19 prevalence and deaths have been 
disproportionate by geographic location and social determi-
nants, exacerbating health disparities. It is essential to un-
derstand the needs of vulnerable communities and frame a 
public policy to lessen vulnerabilities originating from social 
determinants of health. This project aimed to investigate CO-
VID-19 community vulnerabilities in the six Texas counties 
with the highest populations and/or the highest COVID-19 
death counts.
Methods: According to the 2021 United States (US) Census, 
Harris, Dallas, Bexar, Tarrant, and Travis were the five most 
populated Texas counties. According to the Texas Department 
of State Health Services COVID-19 Dashboard, Harris, Dal-
las, Bexar, Tarrant, and El Paso counties showed the highest 
COVID-19 death counts. The COVID-19 vulnerabilities for 
Harris, Dallas, Bexar, Tarrant, Travis, and El Paso counties 
were explored using the US COVID-19 Community Vulner-
ability Index (US-CCVI) and compared to the vulnerabilities 
in the state of Texas and the US.
Results: The overall vulnerability scores of the six counties, 
ranging from 0.83 to 0.96, were lower than Texas (0.98) and 
higher than US (0.50) scores. Regarding Socioeconomic Sta-
tus, Minority Status/Language, and Population Density, all six 
counties were highly vulnerable. The vulnerability scores of 
Health System Factors in the counties were lower than the 
state-level score but higher than the national score. Minority 
populations most vulnerable to COVID-19 mortality varied 
across counties, but Hispanics and Blacks were highly vulner-
able. 
Conclusion: Further investigation of granular social determi-
nants data is needed to develop local policy and public health 
interventions that will impact the vulnerable communities 
meaningfully.
Keywords: COVID-19 vulnerabilities, Texas, US COVID-19 
Community Vulnerability Index

INTRODUCTION
On March 5, 2020, the first COVID-19 case was detected in 
Texas, and the first death occurred on March 15, 2020.1 As of 
May 31, 2022, 5.6 million COVID-19 cases had been reported 
in Texas, and 86,827 Texans had died; the mortality rate in 
Texas was 218 per 100,000.2,3 

The COVID-19 pandemic brought considerable attention to 
social determinants of health contributing to COVID-19 ill-
ness and deaths.4 The infection burden and fatality rate from 
COVID-19 have been disproportionate by geographic loca-
tion, social and economic factors, race, and ethnicity. The 
pandemic exposed that minority groups with a higher rate 
of chronic medical conditions and uninsurance had reduced 
access to healthcare and increased risk of poor outcomes.5 

Minorities made up 55% of the essential workforce who had 

limited or no sick leave, restricting their ability to stay home 
to quarantine, isolate, or social distance during the COVID-19 
pandemic.5 Due to limited English proficiency and medical 
literacy, communication gaps were common in minorities, ex-
acerbating COVID-19 misinformation and creating additional 
healthcare barriers.5 

This project sought to examine and compare COVID-19 vul-
nerabilities of the six Texas counties with the highest popu-
lations and/or the highest COVID-19 death counts. Those 
counties were then examined to compare COVID-19 vulner-
abilities to those of Texas and the United States (US). Vulner-
abilities included the following: (a) socioeconomic status, (b) 
race, ethnicity, and spoken language, (c) household size and 
type of transportation, (d) epidemiologic factors, (e) health-
care system capability and access, (f) environmental risks, and 
(g) population density.6 

METHODS
This study used publicly available data; therefore, institution-
al review board approval was not required.

Top Five Counties with Highest Populations and COVID-19 
Death Counts 
The five counties with the highest populations were identified 
from the 2020 Population and Housing State Data in the US 
Census Bureau Interactive Gallery  (https://www.census.gov/
library/visualizations/interactive/2020-population-and-hous-
ing-state-data.html).7 The five Texas counties with the highest 
COVID-19 death counts as of June 2, 2022, were identified 
from the Texas Department of State Health Services (DSHS) 
COVID-19 Dashboard (https://www.arcgis.com/apps/dashbo
ards/45e18cba105c478697c76acbbf86a6bc).2 This Dashboard 
presents COVID-19 confirmed and probable cases, fatalities, 
and estimated active and recovered cases. The Dashboard was 
updated daily with data from local public health departments 
and DSHS public health regions. It presents the cumulative 
number of deaths from COVID-19 per county from 2020 
through 2022 and the number of deaths per year. For the six 
Texas counties with the highest populations or highest num-
ber of deaths, the COVID-19 mortality rate (total COVID-19 
deaths per 100,000 population) as of June 2, 2022, was ob-
tained from the Johns Hopkins University and Medicine 
Coronavirus Resource Center (https://coronavirus.jhu.edu/
region/us/texas).8 

COVID-19 Community Vulnerabilities 
The COVID-19 Community Vulnerability Index (US-CC-
VI) was used to examine the vulnerabilities of the counties 
through the Precision for COVID Data Explorer interface 
(https://www.precisionforcoviddata.org/) developed by Surgo 
Ventures.9 The US-CCVI was modeled on the Social Vul-
nerability Index (SVI), a validated tool that measures social 
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vulnerability on a scale from 0 (the lowest vulnerability) to 
1 (highest vulnerability) developed by the Centers for Dis-
ease Control and Prevention (CDC) and the Agency for Toxic 
Substances and Disease Registry (ATSDR).10 Table 1 details 
the themes and variables measured in this index. The themes 
were also categorized into quintiles illustrating: (a) very low 
at <20%, (b) low between 20-40%, (c) moderate between 40-
60%, (d) high between 60-80%, and (e) very high vulnerabil-
ity at >80%.6 The vulnerability scores for each theme reflect 
the combined percentage of vulnerability a community has to 
the spread of COVID-19.6

All the data were placed in an Excel spreadsheet and com-
pared across counties. We created comparison charts to visu-
ally present differences in the seven categories of US-CCVI 
for the six Texas counties, Texas, and the US. Also, we ag-
gregated the percentage of each racial/ethnic group classified 
as Very High and High vulnerability in the Precision for CO-
VID Data Explorer9 and created a bar chart to compare the 
difference in the COVID-19 community vulnerability by race/
ethnicity across the counties, Texas, and the US. 

RESULTS
Five Most Populated Counties, Five Counties with Highest 
Number of Deaths, and Corresponding COVID-19 Mortal-
ity Rates
According to the 2020 US Census Bureau data, the population 
in Texas was 29,145,505, and the five counties with the highest 
populations were Harris (4,728,030), Dallas (2,586,050), Tar-
rant (2,126,477), Bexar (2,028,236), and Travis (1,305,154).7 

According to the DSHS COVID-19 Dashboard, as of June 2, 
2022, the five counties with the highest number of COVID-19 
deaths were Harris (n = 10,989), Dallas (n = 6,780), Bexar (n 
= 6,146), Tarrant (n = 5,268), and El Paso (n = 3,738). Tra-

vis County ranked eighth (n = 1,737).2 Examination of the 
five counties with the highest population and the five counties 
with the highest number of COVID-19 deaths resulted in an 
evaluation of the following six counties: Harris, Dallas, Tar-
rant, Bexar, Travis, and El Paso. Of these six Texas counties 
with the highest populations and/or the number of COVID-19 
deaths, the COVID-19 mortality rates per 100,000 population 
reported by the Johns Hopkins University and Medicine Coro-
navirus Resource Center were El Paso (447), Bexar (315), 
Tarrant (290), Dallas (260), Harris (237), and Travis (142).8

COVID-19 Community Vulnerabilities by County
Figure 1 presents the vulnerability scores per US-CCVI 
themes for the six Texas counties, Texas, and the US. The 
overall vulnerability score for Texas (0.98) was higher than 
the score for the US (0.50); the vulnerability scores for all US-
CCVI themes except Epidemiological Factors were higher in 
Texas than in the US. 

All six Texas counties showed higher vulnerability scores in 
Population Density, ranging from 0.95 to 0.99, compared to 
the score for Texas (0.70). All six counties showed vulner-
ability scores in Minority Status and Language of 0.95-1.00, 
similar to Texas (0.96) but higher than the US (0.52). Har-
ris, Dallas, and El Paso counties received high vulnerability 
scores regarding Socioeconomic Status (0.93-0.98), similar to 
the Texas score (0.96). Travis County had the lowest vulner-
ability score in Socioeconomic Status (0.62). All six Texas 
counties had moderate to high vulnerability scores in Health 
System Factors (0.55-0.76), indicating they were less vulner-
able than Texas (0.86) but more vulnerable than the US (0.52). 
Harris, Dallas, and Tarrant counties had higher vulnerability 
scores for Health System Factors (0.71-0.76) than El Paso, 
Travis, and Bexar counties (0.55-0.66). All of the counties had 

Table 1. COVID-19 Community Vulnerability Index (US-CCVI) 

Theme Variables 

Socioeconomic Status Below poverty, unemployed, no high school 
diploma, uninsured 

Minority Status and Language Minority status, speaks English "less than 
well" 

Household and Transportation Type of housing, crowded living conditions, 
single-parent households, access to indoor 
plumbing, no vehicle, 17 years of age and 
younger, five years of age and older with a 
disability 

Epidemiological Factors Cardiovascular or respiratory conditions, 
immunocompromised, obesity, diabetes, 65 
years of age and older 

Healthcare System Factors Health system capacity and strength, 
healthcare accessibility and preparedness 

High-Risk Environments Percentage of the population working or 
living in an environment at high risk for 
infection (e.g., long-term care and industrial 
facilities, prisons) 

Population Density Total number of people living per square mile 

Note. A visual summary of the US-CCVI themes and corresponding variables.6
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Figure 1. US COVID-19 Community Vulnerability Index (US-CCVI) for the Six Texas Counties 
Explored Compared to Texas and the United States  

 

Note: From Precision for COVID data (Surgo Ventures, 2020)9. Counties are listed in descending order by 
population. The vulnerabilities were also categorized into quintiles illustrating: (a) very low at <20%, (b) 
low between 20-40%, (c) moderate between 40-60%, (d) high between 60-80%, and (e) very high 
vulnerability at >80%.  

Figure 2. US COVID-19 Community Vulnerability Index (US-CCVI) High to Very High 
Percentages by Race and Ethnicity  

 

Note:  The percentages of high to very high vulnerability totaled for each race/ethnicity using the 
Precision for COVID Database (Surgo Ventures, 2020)9. This is stratified in the COVID-19 Community 
Vulnerability Index (US-CCVI) quintiles: very low < 20%, low 20-40%, moderate 40-60%, high 60-
80%, very high vulnerability > 80%. Counties are listed in descending order by population. 

nicity. The Hispanic population had high vulnerability scores, 
ranging from 58% to 91%, across the six counties of Texas 
and the US. The Black population had higher vulnerability 
than the national rate (68%) in three counties of Harris, Dal-
las, and Tarrant, ranging from 75% to 89%. Hispanic and 
Black populations were most vulnerable in Dallas and Harris 
counties, with vulnerability scores ranging from 89% to 92%. 
In Travis County, the Hispanic population was least vulner-
able, with a vulnerability score of 58%, lower than Texas and 
US levels. The Native American population in El Paso County 

low to very low vulnerability scores in Epidemiological Fac-
tors (0.05-0.18), except for El Paso (0.24), compared to Texas 
(0.32) and the US (0.47). El Paso and Bexar counties had the 
highest vulnerability scores for Household and Transporta-
tion (0.64-0.84) compared to Texas (0.62), while Dallas had a 
similar vulnerability score (0.64). All counties except Travis 
and Tarrant (0.32 and 0.46) had higher vulnerable scores for 
Household and Transportation compared to the US (0.49). 

Figure 2 reports the degree of vulnerability by race and eth-
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was most vulnerable, with a vulnerability score of 82%. The 
Hawaiian/Pacific Islander population in Harris, Dallas, and 
Tarrant counties were highly vulnerable, with vulnerability 
scores ranging from 84% to 91%. 

DISCUSSION
This project sought to understand the COVID-19 pandemic 
community vulnerabilities in the six Texas counties with the 
highest populations and/or the highest number of COVID-19 
deaths. Although it has been considered that a higher popu-
lation led to higher COVID-19 deaths in the US, we found 
that population size might not be the main factor influencing 
COVID-19 deaths.11 There was no linear relationship between 
population size, number of COVID-19 deaths, and mortality 
rates in the county ranking. Travis County was one of the five 
most populous counties but had a lower number of COVID-19 
deaths and mortality rate than other counties; El Paso County 
was less populated but had a high death count and the highest 
mortality rate. However, the US-CCVI affirmed that the six 
counties showed more community vulnerability to COVID-19 
with lower socioeconomic status, more minorities, and per-
sons with limited English proficiency. A cross-sectional study 
also found a positive correlation between social vulnerability 
and COVID-19 mortality.12

Race and ethnicity have been significant risk factors for CO-
VID-19 disparities.13-15 Based on our data exploration, coun-
ties with more minorities in Texas have a higher burden of 
COVID-19 fatality. El Paso County showed the highest vul-
nerability score (1.00) in Minority Status and Language, and 
its mortality rate was 447 per 100,000, exceeding the most 
populated counties and the state. According to the 2021 US 
Census Bureau report, Hispanics were the majority-minority 
in all six counties in Texas, followed by Blacks.7 A study about 
racial disparities in COVID-19 cases in Harris County report-
ed that Hispanics and Blacks were the minority groups most 
impacted by the incidence of COVID-19.12 Language barriers 
also complicated COVID-19 transmission, prevention, test-
ing, vaccination, and how to seek treatment.16 Hispanics, and 
possibly other minority groups, contend with the inability to 
speak and read in the dominant English language, leading to 
the higher vulnerability experienced in these six counties. It 
is necessary to devise strategies to make health information 
messaging appropriate for people with low literacy levels or 
who speak English as a second language.

All six counties showed higher Household and Transportation 
vulnerability scores than Texas and the US. Among counties, 
El Paso showed the highest COVID-19 mortality rate and 
vulnerability score in Household and Transportation; Travis 
County showed the lowest COVID-19 mortality rate and vul-
nerability score in Household and Transportation. This finding 
can be supported by a previous study that reported vulner-
able counties had less social distancing facilitated by the uti-
lization of public transportation and the need for communal 
housing.17 More substantial data on Household and Transpor-
tation, including the type of housing, crowded living condi-
tions, single-parent households, no vehicle, and people with 
a disability, needs to be investigated to identify susceptible 
areas and develop appropriate strategies for community health 

promotion.  

In the six counties, the vulnerability scores of Healthcare Sys-
tem Factors were lower than Texas but higher than the US. 
Since five of these counties were the most populated in Texas, 
health system capacity and healthcare accessibility might be 
higher than in other counties. Future studies will be needed 
to explore this vulnerability factor in rural counties and its 
relationship with COVID-19 deaths. 

The vulnerability scores of Epidemiological factors across the 
six counties ranged from 0.05 to 0.24. El Paso County showed 
the highest vulnerability score (0.24) and the highest mortal-
ity rate (447 per 100,000), while Travis County showed the 
lowest vulnerability score (0.05) and the lowest mortality rate 
(142 per 100,000). Epidemiological factors include the por-
tion of comorbidities and 65 years and older. Travis County 
might have fewer people with comorbidities and the elderly, 
which may explain the lower COVID-19 mortality rate. It has 
been known that the elderly or people with comorbidities have 
a higher risk of getting a severe illness or dying due to CO-
VID-19. While comorbidities can contribute to vulnerability 
to COVID-19, the intersection with socioeconomic status, mi-
nority status and language, and population density need to be 
considered together in developing strategies to promote the 
vulnerability to COVID-19 among people living in the six 
counties. Therefore, it is essential to further collect and ex-
amine substantive data per each US-CCVI and develop com-
munity interventions to lessen vulnerabilities originating from 
social determinants of health. The correlation between socio-
economic status and COVID-19 mortality needs to be further 
investigated with substantive factors like poverty, employ-
ment, income, education, and insurance status in these coun-
ties. Then, it can help frame a Texas public policy to lessen 
vulnerabilities originating from social determinants of health.

Limitations
Gaps in these data likely exist, considering that 6% of the Tex-
as population is comprised of unauthorized immigrants.18 It 
is unknown if undocumented residents were factored into the 
US-CCVI. This population can be wary of seeking health care 
due to deportation concerns and more vulnerable to COV-
ID-19 due to poverty, limited health care access, and language 
barriers.18 In addition, future studies may focus on counties 
showing the highest COVID-19 mortality rates. Further in-
vestigation of COVID-19 community vulnerability in more 
counties, including rural counties, should be considered. 

CONCLUSION
Harris, Dallas, Bexar, Tarrant, and Travis Counties are the 
most populated Texas counties but had varying COVID-19 
mortality rates. The counties with the five highest number of 
deaths, Harris, Dallas, Bexar, Tarrant, and El Paso, were the 
most populated except El Paso. The explored counties were 
among the highest in the number of deaths and community 
vulnerability but did not have the highest mortality rates. The 
US-CCVI highlighted the heterogeneity of Texas and the US 
by exposing critical vulnerabilities in the most affected popu-
lations. This data exploration confirms the importance of us-
ing regional data in developing local policy.
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