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Executive Summary

ral health affects a person’s physical,
psychological, and social well-being,
and is considered a window into the
condition of the rest of the body.
Oral health problems also account for over $1
billion dollars in state spending in Texas every
year, not including costs related to absenteeism
and diminished productivity at school and work.
Often described as a “silent epidemic,” oral
health often struggles to command attention and
urgency from public health leaders in proportion
to its prevalence and cost burden.

Improving the oral health of Texans is within
reach thanks to an abundance of safe, effective,
and cost-containing measures within and beyond
the dentist’s chair. Oral Health in Texas: Bridging
Gaps and Filling Needs provides a portrait of

the oral disease burden in Texas and makes the
case for a comprehensive public health approach
to addressing oral health. The report unites a
wealth of state, regional, and county-level data
with supporting literature to empower public
health leaders to better understand oral health
strengths and challenges in their communities
and across the state.

How this Report is Organized

A state-level overview of oral health is organized
around four guiding questions with implications
for public health leaders and policymakers across
the state:

« QOral health and overall health: Where does
Texas stand?

 What factors contribute to Texas’ oral health
burden?

= Are Texans accessing the oral health care
they need?

» Can Texas' oral health workforce meet
demand?

Each section describes the available scientifc
evidence and provides a thorough, impatrtial
review of associated policy issues. Where
possible, Texas' performance on measures of oral
health, risk factors for disease, access to care,
and workforce capacity are compared to national
average and Healthy People 2020 targets.

Following the state-level data and supporting
literature, regional and county data profles for 20
regions and all 254 Texas counties are presented.
These profles display the most recent publicly
available data on population and socioeconomic
factors, oral health outcomes, risk factors for
disease, clinical care, and Medicaid and CHIP
enrollment and expenditures. Results are
presented at the most granular level the data will
allow to promote exploration of oral health on a
local scale.

Data Sources & Technical Notes

Findings in this report are based on evidence
from several national and state data sources,
including but not limited to Behavioral Risk
Factor Surveillance System, Youth Risk Behavior
Surveillance System, National Survey of
Children’s Health, National Health and Nutrition
Examination Survey, the Texas Department of
State Health Services, and Texas Health and
Human Services Commission. Refer to the
Methodology and Data Sources section for

a complete listing of data sources, indicator
defnitions, and years.

In this report, Texas’ Regional Health Partnership
(RHP) boundaries have been used to analyze
and report oral health outcomes by region.

RHP regional boundaries were selected after
evaluating several existing statewide regional
frameworks. RHPs permitted the most granular
regional analysis possible while generally
maintaining suffcient sample size to produce
valid estimates on measures obtained from
survey data.

Key Findings & Discussion

This report’s key fndings refect high-level
themes observed consistently within regions and
throughout the state. While these key fndings
begin to tell a high-level story on oral health in
Texas, they are not intended to be exhaustive or
conclusive. Rather, they serve as examples of the
type of inquiry the data support, and provide a
launch point for conversations around tailored,
evidence-informed solutions. The three key
fndings include:
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While Texas is lagging in several
oral health priorities, it has also
shown capacity to lead.

Children in Texas experience tooth decay and
dental problems at elevated rates compared

to the rest of the nation. Rates of adult oral

health problems in Texas more closely resemble
national averages, but still refect a great burden
of chronic or severe oral health deterioration with
age. More than half of Texans age 45-64 have
had tooth loss due to oral disease, and about
one in eight Texans age 65 and older have none
of their natural teeth remaining.

There is also substantial reason for concern about
Texans' ability to obtain and afford oral health
care. Texas has the highest health uninsured rate
in the nation (17%) and the dental uninsured
rate, while not publicly tracked, is almost surely
higher. Forty percent of the nation’s dental care
is fnanced out-of-pocket, yet one-third of Texas
households earn incomes at or near the federal
poverty level. Families who lack the resources to
meet their basic needs are unlikely to be able to
bear the full cost of dental services.

Despite challenges, Texas has achieved examples
of success worth sustaining. The state performs
well on measures of dental care access and
utilization for children: 81% percent of Texas
children ages 1-17 have made a dental visit in
the past year. Approximately 69% of children in
Texas’ Medicaid and CHIP programs make annual
dental visits, the highest rate of any state in the
country. In seven of twenty Texas regions, fewer
than 10% of adults have poor dental health.
Common threads between leading regions
include low rates of smoking and oral cancer,
higher rates of health insurance coverage, and an
adequate supply of oral health professionals.

Texas Health Institute

Texas’ oral health burden is most
concentrated in its rural and border
regions.

Texas’ oral health burden splits unevenly across
urban/rural and border/non-border regional
divides. Rural and border regions are home

to high proportions of low-income and food
insecure populations, with adult health uninsured
rates as high as 42% in the border regions.

The rural region containing Abilene has an
estimated 28% of adults in poor dental health,

a rate nearly four times higher than the top
performing urban regions (between 7-8%). The
rural regions containing Abilene and Wichita
Falls also have some of the state’s highest oral
cancer rates. All seven rural regions have lower
than average rates of past-year dental visits, and
many rural and border regions lack an adequate
supply of oral health providers.

Oral health problems co-occur with chronic
diseases and are made worse by health risk
behaviors like smoking. Chronic disease and
smoking rates are excessive in rural regions. The
rural region containing Abilene has nearly three
times the estimated rate of diabetes as the Dallas
region, and twice the rate of smoking as the San
Antonio region. Diabetes rates are higher in most
of Texas’ border regions. Obesity appears to be a
major problem statewide.

While rural regions and border regions both
bear an outsized burden of oral disease, they
differ in their use of the public health care safety
net. In border regions, approximately 20-28%
of the population is enrolled in Medicaid,
compared to 13-17% in rural regions. Annual
Medicaid costs per enrollee (both dental and
non-dental) are among the state’s highest

in border regions despite a younger overall
population, and among the lowest in rural
regions despite an older population. Further
analysis may be needed to explore underlying
drivers of Medicaid enroliment and expenditure
differences in rural and border areas.












Oral Health and Overall Health:
Where does Texas Stand?

Oral Disease in Texas Figure 1

Tooth decay, gum disease, and other diseases of
the mouth affect millions of Texans at every life

stage: 7.5% of Texas children have fair or poor M Texas | US. —HP2020
dental health, and 11.6% of Texas adults currently : Children with
have poor dental health.* > Most problems fair or poor 7.5%
with the teeth and gums fall into three major dental healthe |~ >°%
categories — dental caries, periodontitis, and oral _
cancer. Children (ages 1-17) [N 14.9%
with dental issues®™ 13.4%
Tooth Decay & Periodontal Disease. Dental Dental caries

. . . . 0,
caries is a decay process caused by infectious, experience in third 517% 66.8%

transmissible bacteria living in the mouth.® These graders (ages 6-9)°° 49.0%

bacteria convert sugars and carbohydrates Untreated dental

from the diet into acids, dissolving the mineral caries in children |1, 10 |
surfaces of teeth and eventually producing (ages 3-5)°¢ 27 1%
holes, or cavities, in the tooth enamel. When

caries progresses beyond the enamel, infection Untreated dental

progresses into the pulp of the tooth. Painful . cariesinchildren %
abscesses may result, in severe cases destroying (ages 6-9)° ' 25.9%

bone and spreading infection to other body 1 1 L 1 L )
0, 0, 0, 0, 0, 0, 0, 0,
systems through the bloodstream. 0 10% 20% 30% 40% 0% 60% 70% 80%

Sources:
. . @ National Survey of Children’s Health, 2016
According to Centers for Disease Control and b National Health and Nutrition Examination Survey, 2013-2014
Prevention (CDC) estimates, more than one-third ¢ Texas Basic Screening Survey, 2012-2013
(37%) of children ages 2-8 have experienced d Texas Basic Screening Survey, 2013-2014
dental caries in their primary teeth, and 58% of *such as tooth ache, bleeding gums, and dental caries in the

adolescents ages 12-19 have experienced dental past 12 months
caries in their permanent teeth.” Approximately
14% of children ages 2-8 and 15% of adolescents
ages 12-19 have untreated tooth decay.®

By the time American adults reach

Out of 41 states reporting data to CDC between age 60, 91% will have had a history
2008 and 2013, Texas ranked third worst (39™)

for the percent of third graders who have of tooth decay.
experienced dental caries and seventh worst

(35™) for the percent with untreated dental

caries.® In both cases, Texas' rates of dental caries risk increases. Gingivitis can begin as early as

experience and untreated decay among third adolescence, while periodontitis tends to begin

graders exceed national averages, indicating in adulthood and is a leading cause of tooth

worse oral health status (Figure 1). loss among older adults.!! Periodontitis affects
about 65 million adults over age 30, or 46% of

Periodontal disease, referring to disease of the U.S. adult population.*? Periodontal disease

the gums (gingivitis) and tissue and bones prevalence is not publicly tracked at the state

surrounding the teeth (periodontitis), occurs level.

when mouth bacteria colonize spaces between

gums and teeth.?® Regular brushing, fossing, A decline in national rates of tooth decay

and dental care controls bacterial growth, but and periodontal disease over the last three

long periods of exposure to these bacteria decades amounts to a major public health

can degrade gum tissue and bones stabilizing ¢ success; however, not all groups have enjoyed

the teeth. As periodontal disease advances, equal oral health status improvements.*®

teeth eventually become loose and infection . Seven in ten Hispanic adults in the U.S. today
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have periodontitis, compared to six in ten
Blacks and four in ten Whites.'* And as dental
problems accumulate with age, poor oral health
remains a pervasive concern for older adults,
especially older adults of color and those who
are economically disadvantaged.*® By the time
American adults reach age 60, 91% will have had
a history of tooth decay.!® Nearly 70% of adults
over age 65 have periodontitis, and those with
severe periodontitis have an average of just 21
teeth remaining (out of 32).1” More than one out
of every seven American adults age 65-74 are
completely edentulous, meaning they no longer
have any of their natural teeth (Figure 2).

Figure 2

US. —HP 2020

W Texas

Adults (ages 45-64)
with permanent
tooth loss?®

54.1%
72.0%
68.8%

Edentulous older

adults (ages 65+)2 | 152%
21.6%

1 1
0 10% 20% 30% 40% 50% 60% 70% 80%

Sources:

a Texas Behavioral Risk Factor Surveillance System, 2012,
2014, 2016 (edentulism data for age 65+ years)

b National Health and Nutrition Examination Survey, 2013-
2014 (edentulism data for age 65-74 years)

Currently, 54.1% of Texans age 45-64 have had
at least one tooth extracted due to tooth decay
or gum disease, better than the national rate of
72.0%. The rate of completely edentulous adults
in Texas (13.1%) also falls slightly below the
national rate of 15.2% (Figure 2). However, older
adults in Texas are poised to bear a greater share
of Texas’ oral disease burden in coming decades.
Adults over age 65 are the fastest growing

age group in the state, with their numbers
expected to more than triple in size from 2010

to 2050.18 In addition, life expectancies in Texas
have consistently trended upward from 1989

to 2014.%° It appears more Texans will advance
further into old age than ever before, and live
more years of life during a period when the
health of the mouth is naturally deteriorating.

Oral Cancer. Oral cancer is the eighth most
common cancer worldwide, and includes cancers
of the lip, mouth, and pharynx.2° The American
Cancer Society has estimated nearly 50,000
Americans will be diagnosed with oral cancer
in 2018, and of those, 10,000 will ultimately die
of the disease.?* Similar estimates from the year
2000 predicted 30,000 new oral cancer cases
and 8,000 deaths. 2?2 Accounting for population
growth, these data suggest new cases of oral
cancer are decreasing and survivorship has
increased over the past two decades.

Oral cancer incidence in Texas decreased

9% over a nine-year period from 2000-2008,
mirroring the direction of national trends during
that time.?® Adjusted for age, Texas currently
has an annual oral cancer incidence rate of

10.8 new cases per 100,000 population, lower
than the national rate of 11.5 cases per 100,000
population. Texas’ oral cancer mortality rate is
also similar to the national rate (Figure 3).

Figure 3

I Texas us.

Oral cancer incidence
per 100,000
population

Oral cancer mortality
per 100,000
population

0 20 4.0 6.0 80

100 120
Source:
Surveillance, Epidemiology, and End Results, 2010-2014

Craniofacial Conditions. Oral or facial injuries,
genetic disorders such as cleft lip and palate,

or severe malocclusion (misalignment of teeth)
can impact both function and appearance of the
mouth. In Texas, 15.1 oral clefts occurred per
every 10,000 live births from 2010-2014.2*

Children bear a substantial burden of craniofacial
injuries and disorders. While some children are
born with abnormalities, children are also most
vulnerable to acquiring craniofacial conditions
through accidental injuries, sports injuries,

motor vehicle accidents, and child abuse.®
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What Factors Contribute to Texas’

Oral Disease Burden?

Sugary Beverage Consumption

Decreasing consumption of sugary beverages

— especially among young people —is a key
public health aspiration. Soda, sports drinks,
energy drinks, and 100% fruit juice are the largest
source of added sugar in the typical American
diet, with approximately 50 gallons of sugary
beverages consumed per person per year.*®
Currently, 18% of adolescents in Texas consume
soda at least once per week, compared to 20.4%
of teens nationally (Figure 4). Comparable soda
consumption data for young children and adults
in Texas are not available.

Sugar degrades the surface of tooth enamel

by stimulating bacterial acid production. Risk
for dental caries increases as sugary beverage
intake increases. Children who begin drinking
large quantities of sugary beverages when they
are as young as 2 years old experience more
dental caries by ages 4-7 than children with lower
sugary beverage consumption.*® Risk for dental
caries among those with high sugary beverage
intake remains consistent regardless of age,
education, and use of fuoride toothpaste.*®

Figure 4

Texas us.

Adolescents
ages 14-18
who regularly
drink soda?® s

18.0%
20.4%

5% T0% T5% 20%
Sources:

aYouth Risk Behavior Surveillance System, 2015

b Texas Youth Risk Behavior Surveillance System, 2017

Public health and oral health leaders nationwide
have explored policy interventions to limit sugary
beverage consumption, a leading cause of dental
caries. Restrictions on offering sugary beverages
in schools, so-called “soda taxes,” or restrictions
on supplemental nutrition assistance benefts for
low-income populations have been considered
or implemented in Texas and elsewhere.

Current sales tax levels — typically about 5-10%
of purchase price — do not increase the price of
sugary beverages enough to produce substantial
behavior change.?! 52 Eight urban U.S. cities and

counties have passed an excise tax on sugar-
sweetened beverages, none located in Texas.>®
The most common tax, a penny per ounce,
further increases the price of single units of
soda 10-20%.5* Evidence suggests these excise
taxes have decreased consumption of soda and
other sugary beverages.>> However, municipal
and local taxes may do more to displace sugary
beverage purchases than decrease them,

since consumers can buy sugary beverages in
neighboring areas without such taxes.>® Some
evidence suggests taxes enacted across a larger
geographic area are less susceptible to this
problem and achieve closer to the desired effect.
In 2013, Mexico passed the frst nationwide
excise tax on sugary drinks, and within the frst
year of implementation soda sales decreased
by 12%, with the sharpest decline among low-
income residents.5” Aside from the potential
public health benefts of discouraging soda
consumption, sugary beverage taxes generate
revenues that many municipalities have
earmarked specifcally to fund public health,
health care, or education initiatives.%®

Public health advocacy groups have questioned
allowing sugary beverages to be purchased
through the federal Supplemental Nutrition
Assistance Program (SNAP). Federal SNAP
benefts can be used like cash at most grocery
stores to purchase eligible foods. A 2016
United States Department of Agriculture (USDA)
report fnds nearly 10% of grocery dollars

spent by SNAP benefciaries are on sugary
beverages.>® The USDA has historically denied
state requests to remove sugary beverages
from the list of SNAP-eligible foods, preferring
instead to encourage reduced sugary beverage
consumption and increased intake of water
through nutrition education and health
promotion.

SNAP restrictions and sugary beverage taxes
have been criticized for targeting the poor,

with effects concentrated predominantly or
exclusively in the low-income population.
Proponents contend this refects a proportional
response to the unequal burden of disease
affecting low-income populations, and taxes or
SNAP beneft restrictions could have the biggest
positive impact on low-income families whose
risk for many types of oral disease is elevated.®°
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Sugary beverage taxes and restrictions have not
gained much traction in Texas’ cities, counties,

or the state legislature to date. Since 2011, the
Texas legislature has considered six different bills
taxing or restricting sugary beverages, but none
have become law.5! The Texas Department of
Agriculture, which administers nutritional funding
and guidelines to Texas’ public schools, enforced
a strict ban on most soda sales in schools
beginning in 2005, regulations that were later
lifted in 2015.52 63

Tobacco, Alcohol, and Drug Use

Currently, 14.3% of Texans age 18 or older
smoke cigarettes, a behavior shown to increase
susceptibility to oral disease.* ¢ Additionally,
4.3% of adults in the state regularly use
smokeless tobacco products like chewing,
dipping, and snuffng tobacco, which are leading
risk factors for oral cancers (Figure 5).%¢ The toxic
ingredients of cigarette smoke and smokeless
tobacco products damage mouth tissues,
triggering healthy cells to become cancerous.®”

Cigarette smokers fare worse than non-smokers
on multiple oral health outcomes. Smokers

have over twice the rate of edentulism (15%) as
those who have never smoked (7%), and are less
likely than non-smokers to have sought dental
care in the past year.%® Despite no differences in
tooth brushing frequency, current smokers are
signifcantly more likely than non-smokers to say
they have sensitivity in their teeth, toothaches,
oral pain, bad breath, or a social limitation
because of their teeth.®® Forty-four percent of
smokers perceive their oral health as excellent or
very good, compared to 60% of nhon-smokers.”
Gingivitis and dental caries are signifcantly more
common in smokers, and approximately half

of the periodontitis risk observed in American
adults is attributable to smoking.™

In Texas, 19.3% of adults consume excessive
amounts of alcohol, which includes either
episodic binge drinking or chronic heavy
drinking (Figure 5). Excessive alcohol use is
associated with a high risk of developing dental
caries, periodontal disease, and edentulism.”
The acid and carbohydrate content of alcoholic
beverages erodes tooth enamel similar to the
effect of sugar-sweetened beverages.” Episodes
of vomiting after binge drinking bring stomach

Texas Health Institute

acids into contact with the mouth and teeth,
which can also accelerate decay.” Chronic
alcohol users are also less likely to brush and
foss frequently or with proper technique,
possibly as a direct result of being impaired.”™

In one study, people with alcohol use disorders
showed signifcantly more damage to their teeth
compared to people of the same age and sex
who consumed little to no alcohol.”™

Several studies have found people who consume
large amounts of alcohol also have a small

but signifcantly higher risk of developing

oral cancers. The connection between alcohol
consumption and oral cancer risk is not well
understood. It is possible the correlation can

be explained by tobacco use, since alcohol and
tobacco products are often used at the same
time.”7 78

Figure 5

Texas | US.

14.3%

Current Smoking?®
17.1%

Current Smokeless
Tobacco Use?

4.3%
3.9%

19.3%
,18.5%
15%

Excessive Drinking?®

0 5% 0% 20%
Sources:
2 Behavioral Risk Factor Surveillance System, 2016

b Texas Behavioral Risk Factor Surveillance System, 2016

Oral health problems are some of the

most common conditions to co-occur with
substance use disorders, including addictions
to Texas’ most common illicit drugs, including
methamphetamine, opioids, and cocaine.”™ Not
only do people with substance use disorders
have higher rates of tooth decay, gum disease,
tooth loss, facial traumas, and oral cancers,
they experience worse access to care and less
commonly receive the restorative oral care they
need.SO 81 82

Many people are prescribed legal opioids for
pain after dental procedures. For some patients,
an initial exposure to opioids prescribed for

11



dental pain becomes an addiction.?® Texas has
one of the lowest rates of opioids prescribed per
capita of any state, a fnding correlated strongly
with low drug overdose mortality rates relative

to other states in 2015.84 8 However, multiple
studies fnd dentists are either the third or fourth
most frequent prescribers of opioids among all
types of physicians, and are the leading source of
opioid prescriptions for children ages 10-19.86 87 88

19.4 million Texas residents receive
fuoridated water from their public water

system, equal to 68.8% of the state’s
population.

Absence of Water Fluoridation

Fluoridated drinking water is considered one of
the ten greatest public health achievements of
the 20" century — on par with vaccinations and
public sanitation — and has done more to avert
tooth decay and disease than any other public
health intervention. People living in areas with
fuoridated drinking water experience 25% fewer
cavities than those who do not.®

Fluoridated drinking water deposits small
amounts of fuoride onto the teeth when
consumed, counteracting the effects of acid in
the mouth by re-mineralizing tooth surfaces.

The CDC recommends all public drinking water
supplies contain low levels of fuoride to provide
a barrier against tooth decay. As of 2017, 19.4
million Texas residents receive fuoridated water
from their public water system, equal to 68.8% of
the state’s population. Fewer than half (44%) of
the state’s public water systems contain natural or
added fuoride.*®

While fuoride is an ingredient in most
toothpastes and can be supplemented clinically
with fuoride varnishes, fuoridated drinking
water remains the best method to maximize the
number of people receiving a regular, suffcient
dose of fuoride to prevent disease. Fluoridation
does not require individuals to change their
behavior and benefts all recipients similarly

12

regardless of income, education, race and
ethnicity, or age. For people with limited or no
access to dental care, fuoridated drinking water
is an essential measure for averting tooth decay.
In communities that have removed fuoride
from their water, differences in rates of tooth
decay between socioeconomically advantaged
and disadvantaged populations widened after
fuoride was removed.®!

Water fuoridation is highly cost-effcient. The
estimated annual installation cost of fuoridation
ranges from $0.71 to $1.90 per person, with
under $0.35 per person in maintenance

costs, but costs can go much lower in some
communities.®? In Lufkin, Texas, for example,
water fuoridation cost just $0.095 per person
per year, totaling less than $8.00 per resident

for a lifetime of community water fuoridation.%
And in Austin, the cost of fuoridation is $0.17 per
person per year, totaling a lifetime cost of less
than $14.00 per resident.®* The Texas Department
of State Health Services supplies detailed cost
analyses of water fuoridation to communities
across Texas to inform local leaders of the exact
costs associated with fuoridating their municipal
water supply.

In return for every $1 invested in water
fuoridation, communities save about $38

in averted dental treatment costs.s A Texas
Department of State Health Services analysis
predicted savings from water fuoridation of
$19 per child per year in dental expenditures
from Texas’ Medicaid program, a total savings
of $70 million annually.®® To help communities
maximize the full value of their investment

in water fuoridation, the Texas Fluoridation
Program fnanced through the Public Health and
Health Services block grant provides technical
assistance, training, engineering, inspections,
monitoring, and promotion of fuoridated water
across the state.

The number of Texans served by fuoridated
drinking water has declined 13% since 2014,

a major concern resulting in part from public
skepticism toward water fuoridation.®” %8
Organized campaigns disputing the safety of
fuoride can be quite vocal and infuential, but
criticism is almost wholly grounded in unscientifc
claims. No credible research supports an
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association between fuoride and other health
problems, including cancer, heart disease,
allergic reactions, or diminished intellectual
functioning.®® Other critics simply doubt the
need to invest in fuoride, incorrectly perceiving
water fuoridation to be unnecessary if people
brush and foss regularly. The CDC affrms
water fuoridation is unequivocally safe, and
does not accumulate in the body at toxic levels
if concentrations are kept within an optimal
range.'® Fluoride’s protective effects cannot be
effectively replicated by brushing and fossing
alone.0t

Food Insecurity

Food insecurity occurs when people have limited
or unreliable availability of nutritious food to

eat, either due to lack of ability to afford food or
limited access to retail outlets selling nutritious
food.1°2 Nearly one in ten Texans experiences
food insecurity, and household food insecurity
prevalence exceeds 60% in some lower-income
neighborhoods and rural areas of the state.1%®

104 Food insecurity is associated with poor oral
health in children and adults.2*® Children from
food-insecure households have signifcantly
higher rates of untreated dental caries and
dental pain resulting from caries, and receive
more restorative dental services, such as tooth
extractions.1% 107 Most signifcantly, food insecure
families lacking money to pay for basic needs like
food are unlikely to have enough money to afford
dental or health care.

insecure households may live in food deserts, or
neighborhoods where retail outlets are limited to
convenience stores or fast-food restaurants with
minimal selections of fresh vegetables and fruits,
non-processed proteins, and dairy products.
Third, people living in food insecure households
may alter their eating habits in response to
uncertainty of the source of their next meal; for
example, eating smaller amounts more often to
stave off hunger or consuming food in excess
when it is available in anticipation of going
hungry later. Frequent, constant, or excess
exposure to sugary or starchy foods can increase
risk for tooth decay.

Nearly one in ten Texans experiences
food insecurity, and household food

Insecurity prevalence exceeds 60% in
some lower-income neighborhoods and
rural areas of the state.

The link between oral health and food insecurity
has several possible explanations.’ Food
insecurity may force caregivers and children to
buy foods that maximize quantity over quality,
incentivizing inexpensive and widely available
items high in sugar or starch. Second, food
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Are Texans Accessing the Oral Health Care

They Need?

Barriers to Accessing Care

Having access to oral health services when
needed is a hallmark of an effcient, effective, and
equitable health system. However, many barriers
stand between Texans and the care they need.
Some barriers are fnancial, while others are

tied to location, attitudes, information, culture,
and institutional practices. People with low
incomes, disabilities, limited English profciency,
and complex health care needs are particularly
susceptible to access barriers within the health
care system.

Lack of Resources. Cost is a primary reason
people delay or forego health care they need,
regardless of whether they have health insurance
coverage.!® In 2016, 18% of Texans did not
see a doctor when they needed to because of
cost, a rate nearly 50% higher than the national
average.'! Not having insurance often puts the
cost of health care out of reach. Expenses other
than the direct cost of services also factor into
the decision to seek care, including lost wages,
transit, or childcare.

Many Texans do not have the fexibility to take
time away from work or caregiving to attend
appointments, and securing transportation to
and from medical offces can be a challenge. In
rural areas, these barriers are further amplifed
by the lack of oral health care facilities and
transportation infrastructure. In a 2017 analysis,
Texas ranked 44™ for rural access to dental care
and 46™ for rural access to primary care out of 47
states with rural counties.!!2

Low Health Literacy. The degree to which
individuals have the capacity to obtain, process,
and understand basic health information and
services needed to make appropriate health
decisions is defned as health literacy.*® Skills
in reading, writing, numeracy, listening and
speaking are components of health literacy,
with lower health literacy associated with the
reduced ability to manage medication correctly
and interpret health information and labels.'
115 Overcoming obstacles of insuffcient health
literacy requires broad health promotion and
education efforts to ensure people (1) have
accurate information on health, and (2) know
how to act on that information.*'® Poor oral health
literacy can make the process of accessing care

less effcient, and potentially worsen disease. For
example, many older adults who no longer have
teeth mistakenly believe they do not need to visit
a dentist, while in fact dental visits for edentulous
adults are essential to monitor the health of the
tongue, gums, and other tissues. Lack of public
awareness of the relationship between oral and
overall health is another effect of low oral health
literacy, and leads people to skip dental visits or
prioritize other health care needs over the health
of their mouth.?”

What is Access to Care?
Seamless access to care can be
achieved when health care is:

1 Approachable. People can
identify they have a health care
need and know what to do next.

2 Acceptable. People are

confdent seeking health care is
good for them to do, and believe
they will be treated with dignity
and respect.

Available. People can physically
reach services in a timely manner.

4 Affordable. People have a
means to pay for care they need.

5 Appropriate. People receive a
quality service suitable for their
medical circumstances.

Source: Levesque, J., Harris, M. F., and Russell, G. (2013).

Patient-centred access to health care: Conceptualising access at
the interface of systems and populations. International Journal

for Equity in Health, 12(18), 1-9.
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Key Findings & Discussion

This report’s key fndings refect high-level themes observed consistently within regions
and throughout the state. While these key fndings begin to tell a high-level story on oral

health in Texas, they are not intended to be exhaustive or conclusive. Rather, they serve

as examples of the type of inquiry the data support, and provide a starting point for

conversations around tailored, evidence-informed solutions.

While Texas is lagging in several oral health priorities, it has also

shown capacity to lead.

Data and literature presented in this report
confrm Texas has many opportunities to improve
oral health across the state. Children in Texas
experience tooth decay and dental problems at
elevated rates: two-thirds (66.8%) of third graders
in the state have had dental caries, compared

to just over half (51.7%) of third graders
nationally.?'® 220 Among third graders who

have had caries, one quarter of those in Texas
(26.2%) have not received treatment, compared
to 16.2% nationally.??! 222 Rates of adult oral
health problems in Texas more closely resemble
national averages, but still refect a great burden
of chronic or severe oral health deterioration with
age. More than half (54.1%) of Texas adults age
45-64 have had tooth loss due to dental caries or
periodontal disease, and 13.1% of Texas adults
age 65 and older are edentulous, with none of
their natural teeth remaining.??® Only 11.2% of
Texas women - half the national average - make
recommended dental visits during pregnancy, a
time of increased susceptibility to oral disease.??*

Gaps in health insurance coverage and the high
relative share of dental costs borne out of pocket
provide ample reason for concern about Texans’
ability to obtain and afford oral health care they
need. Nearly 17% of Texans have no health
insurance, the highest rate of any state in the
nation.??® While the exact dental uninsured rate
in Texas is not publicly tracked, the U.S. dental
uninsured rate is estimated to be about three
times higher than the overall uninsured rate.??¢

In addition, 40% of the nation’s dental costs are
borne out of pocket by consumers, compared

to 11% of overall health care costs paid out of
pocket.??” Yet, over one-third of Texas’ population
lived in a low-income household?? in 2016,

and food insecurity affected 9.6% of Texans.??°
Families who have diffculty affording basic needs
are unlikely to have disposable resources to

spend on oral health care, especially services not
covered by insurance.

Despite the state’s oral health challenges, this
report also provides evidence that Texas has
achieved examples of success worth sustaining.
For example, most of Texas’ children and
adolescents are obtaining oral health care
regularly and children in Texas’ Medicaid and
CHIP programs are receiving dental care at
some of the highest rates in the country. Eighty-
one percent of children ages 1-17 have made

a dental visit in the past year, as well as 70.0%
of adolescents age 14-18.2%° 231 Approximately
69.2% of children enrolled in Texas’ Medicaid
and CHIP programs visit the dentist annually,
well in excess of the U.S. average of 50.4% for
this population.*® Several urban and suburban
regions serve as proof points of what can be
achieved when threats to good oral health are
minimized. Regions containing Austin, Round
Rock/Hill Country, Dallas, Plano/Sherman,
Houston, San Antonio, and the Brazos Valley
have fewer than 10% of adults in poor dental
health (defned as having had six or more teeth
extracted due to dental caries or periodontal
disease). Common threads between these
regions include low smoking rates and oral
cancer incidence, a greater supply of oral health
professionals per capita, and higher rates of
health insurance coverage. Notably, some of
these regions achieve the state’s best dental
outcomes despite high proportions of low-
income and food insecure residents, suggesting
there may be protective factors or effective safety
net initiatives in those regions to explore or
potentially replicate elsewhere.
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Summary

The wealth of data and supporting literature
presented in this report aims to empower public
health leaders to better understand oral health
strengths and challenges across Texas. The
report’s three key fndings refect themes that
emerged from state, regional, and local analyses,
while also providing examples of how data can
stimulate inquiry, inform decision-makers, and
help establish oral health priorities.

The report confrms oral health problems are
widespread among Texans of all ages and
backgrounds. These problems contribute to

a largely preventable burden of disease, cost
taxpayers millions of dollars in avoidable health
care spending, and cause untold pain and
suffering. Already a pervasive and expensive
issue, oral health is poised to grow into an
increasingly complex and urgent challenge for
the state. Texas has one of the nation’s youngest
populations, but life expectancies remain high,
the state’s chronic disease burden is on the rise,
and the population is forecast to continue to

grow and age.?* These trends suggest more
Texans will begin to live more years of their life
affected by oral health issues, which already
burden Texas children from an early age and
usually do not resolve themselves over time
without access to appropriate and timely care.

Texas public health leaders should consider
opportunities within and beyond the context of
clinical care to improve oral health. As evidence
from this report shows, focusing narrowly on
one or two elements is insuffcient; a thorough
approach must address risk factors, co-occurring
diseases, insurance coverage, care, and health-
related social determinant needs.
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Regional and County Profiles

Selection of Regional Boundaries

his report aims to facilitate regional and

local analysis of oral health indicators.

Historically, geographic vastness coupled

with lack of data availability and reliability
at smaller geographic levels has constrained
efforts to pursue local oral health improvement
efforts in Texas. To address these barriers and
provide reliable baseline measures for future
trend analysis, this report provides stratifed data
for several oral health indicators at regional and
county levels.

Texas’ existing Regional Health Partnership
(RHP) boundaries have been used to analyze
and report oral health outcomes by region. In
2012, the Texas Health and Human Services
Commission (HHSC) divided the state’s 254
counties into 20 RHP regions under the state’s
Medicaid 1115 waiver. The RHPs operating in
each region are local collaborations of hospitals,
government partners, academic health science
centers, county medical associations, regional
public health directors, and safety-net care
facilities, whose purpose is to plan, implement,
and fund local Medicaid waiver activities.

The selection of RHP regional boundaries

was made after evaluating several existing
statewide regional frameworks, including

the eleven Texas Department of State Health
Services Public Health Regions and 28 Texas
Workforce Development Board Areas. RHPs were
ultimately selected because they permitted the
most granular regional analysis possible while
generally maintaining suffcient sample size to
produce valid estimates on measures obtained
from survey data. The report itself is not directly
tied to state Medicaid waiver activities or any
individual RHPs. However, the selection of RHPs
was also informed by a perceived alignment
between the purpose of RHPs and the intent

of this report: to facilitate the planning of local,
tailored activities addressing health care needs.

Region Names and Classification

HHSC differentiates RHP regions with an
assigned number (1-20). To aid in communicating
regional fndings, the report team developed
and assigned geographic labels to each region
to replace the RHP number. The 20 RHPs were
clustered into six geographic areas of Texas:
North Central, North, Southeast, South, West, and
Central. The two to four regions comprising each
cluster were named by either the most populous
metropolitan area(s) in that region or a commonly
accepted regional descriptor (Table 1).

Rural/Urban and Border/Non-
Border Designations

This report also communicates fndings based on
two regional patterns of interest: rural/urban and
border/non-border. In this report, a region was
defned as rural if more than 25% of its residents
live in rural counties.?*® Qut of twenty total re-
gions, seven were classifed as rural and thirteen
were urban. Border regions were defned as
those with over 50% of the population living in
counties along the Texas-Mexico border.?° Three
regions were classifed as border regions, and
seventeen were classifed as non-border. A total
of three regions containing at least one border
county did not meet criteria for border region
classifcation because border counties comprised
no more than 12.5% of their total population.
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Table 1. Assighed Regional Names and Classifcations

Existing
RHP

Assigned

Geographic Border/

Number

Area

Assigned Region Name

Rural/Urban

Non-Border

11 North Central North Central - Abilene Rural Non-Border
19 North Central North Central - Wichita Falls Rural Non-Border
9 North North - Dallas Urban Non-Border
10 North North - Fort Worth Urban Non-Border
18 North North - Plano/Sherman Urban Non-Border
North North - Texarkana/Tyler Rural Non-Border
Southeast Southeast - Beaumont/Galveston | Urban Non-Border
3 Southeast Southeast - Houston Urban Non-Border
17 Southeast Southeast - Brazos Valley Urban Non-Border
4 South South - Corpus Christi/Gulf Coast | Rural Non-Border
20 South South - Laredo Urban Border
South South - Rio Grande Valley Urban Border
South South - San Antonio Urban Non-Border
15 West West - El Paso Urban Border
13 West West - San Angelo Rural Non-Border
14 West West - Midland/Big Bend Rural Non-Border
12 West West - Panhandle Rural Non-Border
Central Central - Austin Urban Non-Border
8 Central Central - Round Rock/Hill Country | Urban Non-Border
16 Central Central - Waco Urban Non-Border

Texas Health Institute
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Region and County Indicators and Medicaid and CHIP. Indicators reported

Data profles for all 20 regions and 254 counties
are presented in the following section. Oral
health indicators for which data was available at

at each level vary based on data availability,
with more indicators able to be reported at the
regional level than county level (Table 2).

the sub-state level have been grouped across fve Please refer to the Methodology and Data
domains: Population and Socioeconomic Factors, Sources section and Appendix A for indicator
Oral Health Outcomes, Clinical Care, Risk Factors, defnitions, data sources, and years.

Domain

Population and
Socioeconomic
Factors

Indicator Region County

Population X

Low-Income Population

Food Insecurity

Uninsured Children (0-19 years)

X X [ X | X

Uninsured Adults (18-64 years)

Oral Health
Outcomes

Poor Dental Health (18+ years)

Edentulous Older Adults (65+ years)

Oral Clefts Rate per 10,000 Live Births

Oral Cancer Incidence Rate per 100,000 Population

x

Oral Cancer Mortality Rate per 100,000 Population

Clinical Care

Past-year Dental Visits (18+ years)

Population to General Dentist Ratio

Population to Specialized Dentist Ratio

Child Population to Pediatric Dentist Ratio

Population to Dental Hygienist Ratio

Population to Dental Assistant Ratio

Population to Primary Care Physician Ratio

Population to Nurse Practitioner Ratio

XX [ X | X [ X | X | X |X

FQHCs per 100,000 Population

Risk Factors
(18+ years)

Obesity

Diabetes

Excessive Drinking

Smoking

Cardiovascular Disease

Medicaid and
CHIP

Total Population Enrolled in Medicaid

Total Population Enrolled in Medicaid Dental

Total Children Enrolled in CHIP

Medicaid Non-dental Annual Expenses per Enrollee

Medicaid Dental Annual Expenses per Enrollee

CHIP Non-dental Annual Expenses per Enrollee

XX XX XXX XX XXX XX XX XXX XX XXX | XX [X|X[X|X[|X

XX [ X | X | X [ X |X

CHIP Dental Annual Expenses per Enrollee
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Cooke County Propulation 38,878

Socioeconomic Factors Clinical Care

Low-Income Pop. Pop. to Provider Ratio

General Dentist 2909:1
Pediatric Dentist 9069:1

Food Insecurity @
Uninsured Children i

Medicaid & CHIP
Enroliment (% of total population)

Medicaid

Medicaid Dental

. Specialized . .
Uninsured Adults Dentist 20363:1 Children in CHIP
0% 20% 40% 60% 80% pental Hygienist  1358:1 0% 10% 20% 30% 40%
Oral Health Outcomes Dental Assistant 885:1  Annual Expenses per Enrollee
Oral Clefts Rate per Primary Care Medicaid Non- Dental $4.989
10,000 Live Births Physician 2036:1 ’
N Medicaid Dental $414
Oral Cancer Incidence urse
Rate per 100,000 pop. 13.5 Practitioner 1939:1 CHIP Non- Dental $1,305
. FQHCs per
Oral Cancer Mortality 15 100,000 pop. 0 CHIP Dental $282
Rate per 100,000 pop. :
Foard County Propulation 1,320
Socioeconomic Factors Clinical Care Medicaid & CHIP

Low-Income Pop. Pop. to Provider Ratio

Food Insecurity General Dentist -

Uninsured Children Pediatric Dentist -

_ Specialized
Uninsured Adults Dentist

0% 20% 40% 60% 80%  pental Hygienist .

Oral Health Outcomes Dental Assistant -
Oral Clefts Rate per Primary Care
10,000 Live Births 0.0 Physician -
Oral Cancer Incidence Nurse _
Rate per 100,000 pop. 8.1 Practitioner 1364:1
. FQHCs per
Oral Cancer Mortality 121 100,000 pop. 0

Rate per 100,000 pop.

Enroliment (% of total population)
Medicaid
Medicaid Dental
Children in CHIP
0% 10% 20% 30% 40%
Annual Expenses per Enrollee
Medicaid Non- Dental $6,134

Medicaid Dental $434
CHIP Non- Dental $1,300
CHIP Dental $286

Hardeman County propulation 3,952

Socioeconomic Factors Clinical Care

Low-Income Pop. Pop. to Provider Ratio

General Dentist 1455:1
Pediatric Dentist -

Food Insecurity

Uninsured Children

. Specialized
Uninsured Adults Dentist _
0%  20% 40% 60% 80% pentyl Hygienist  1455:1
Oral Health Outcomes Dental Assistant ~ 2183:1
Oral Clefts Rate per Primary Care
10,000 Live Births 0.0 Physician 1455:1
Oral Cancer Incidence . Nurse _
Rate per 100,000 pop. 5 Practitioner 1455:1
. FQHCs per
Oral Cancer Mortality 6.4 100,000 pop. 0

Rate per 100,000 pop.

Texas Health Institute

Medicaid & CHIP
Enroliment (% of total population)

Medicaid
Medicaid Dental
Children in CHIP
0% 10% 20% 30% 40%
Annual Expenses per Enrollee
Medicaid Non- Dental $5,205

Medicaid Dental $421
CHIP Non- Dental $1,308
CHIP Dental $290
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Jack County ropulation 8,866

Socioeconomic Factors
Low-Income Pop.
Food Insecurity

Uninsured Children

Clinical Care
Pop. to Provider Ratio

General Dentist -
Pediatric Dentist -

Medicaid & CHIP
Enroliment (% of total population)

Medicaid

Medicaid Dental

. Specialized . .
Uninsured Adults Dentist _ Children in CHIP
0% 20% 40% 60% 80% pental Hygienist ) 0% 10% 20% 30% 40%
Oral Health Outcomes Dental Assistant ~ 3167:1  Annual Expenses per Enrollee
Oral Clefts. Rate_ per Primgr_y Care Medicaid Non- Dental $4,518
10,000 Live Births Physician 1900:1
N Medicaid Dental $414
Oral Cancer Incidence urse
Rate per 100,000 pop. 18.5 Practitioner 3167:1 CHIP Non- Dental $1,286
. FQHCs per
Oral Cancer Mortality - 100,000 pop. 0 CHIP Dental $288
Rate per 100,000 pop. :
Montague County Propulation 19,384
Socioeconomic Factors Clinical Care Medicaid & CHIP
Low-Income Pop. Pop. to Provider Ratio Enrollment (% of total population)
Food Insecurity General Dentist 3492:1 Medicaid
Uninsured Children Pediatric Dentist " Medicaid Dental
Specialized . .
Uninsured Adults D?entist _ Children in CHIP
0% 20% 40% 60% 80% pental Hygienist  3492:1 0% 10% 20% 30%  40%
Oral Health Outcomes Dental Assistant =~ 1905:1  Annual Expenses per Enrollee
Oral Clefts_ Rate_ per 0.0 Primgr_y Care Medicaid Non- Dental $5.642
10,000 Live Births : Physician 2619:1
N Medicaid Dental $420
Oral Cancer Incidence urse.
Rate per 100,000 pop. 10.2 Practitioner 6983:1 CHIP Non- Dental $1,318
. FQHCs per
Oral Cancer Mortality 3.9 100,000 pop. 0 CHIP Dental $283
Rate per 100,000 pop. :
Throckmorton County Propulation 1,520
Socioeconomic Factors Clinical Care Medicaid & CHIP
Low-Income Pop. Pop. to Provider Ratio Enrollment (% of total population)
Food Insecurity General Dentist - Medicaid
Uninsured Children Pediatric Dentist ; Medicaid Dental
Specialized . .
Uninsured Adults D'Zmist _ Childrenin CHIP
0% 20% 40% 60% 80% pental Hygienist ) 0% 10% 20% 30% 40%
Oral Health Outcomes Dental Assistant - Annual Expenses per Enrollee
Oral Clefts_ Rate_ per 0.0 Primgr-y Care Medicaid Non- Dental $5,009
10,000 Live Births ' Physician 1655:1
N Medicaid Dental $415
Oral Cancer Incidence urse
Rate per 100,000 pop. 20.9 Practitioner 1655:1 CHIP Non- Dental $1,296
i FQHCs per CHIP Dental 274
Oral Cancer Mortality G 100,000 pop. 0 enta $

Rate per 100,000 pop.

42
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Wichita County pPopulation 132,148

Socioeconomic Factors

Low-Income Pop.

Clinical Care
Pop. to Provider Ratio

Medicaid & CHIP
Enroliment (% of total population)

Food Insecurity General Dentist 2884:1 Medicaid
Uninsured Children Pediatric Dentist  14714:1 Medicaid Dental
. Specialized . .
Uninsured Adults Dentist 10206:1 Children in CHIP
0% 20% 40% 60% 80% pental Hygienist — 1314:1 0% 10% 20% 30% 40%
Oral Health Outcomes Dental Assistant 840:1  Annual Expenses per Enrollee
Oral Clefts Rate per Primary Care Medicaid Non- Dental ~ $5,746
10,000 Live Births Physician 1195:1
N Medicaid Dental $418
Oral Cancer Incidence urse
Rate per 100,000 pop. 14.4 Practitioner 1491:1 CHIP Non- Dental $1,310
i FQHCs per CHIP Dental 283
Oral Cancer Mortality 39 100,000 pop. 23 $
Rate per 100,000 pop. :
Wilbarger County Propulation 13,061
Socioeconomic Factors Clinical Care Medicaid & CHIP
Low-Income Pop. Pop. to Provider Ratio Enroliment (% of total population)
Food Insecurity General Dentist 4832:1 Medicaid
Uninsured Children Pediatric Dentist " Medicaid Dental
. Specialized . .
Uninsured Adults Dentist _ Children in CHIP
0% 20% 40% 60% 80% pental Hygienist 28991 0% 10% 20% 30% 40%
Oral Health Outcomes Dental Assistant =~ 2416:1  Annual Expenses per Enrollee
Oral Clefts_ Rate_ per Primgr_y Care Medicaid Non- Dental $5,296
10,000 Live Births Physician 1812:1
N Medicaid Dental $420
Oral Cancer Incidence urse
Rate per 100,000 pop. 8.7 Practitioner 1611:1 CHIP Non- Dental $1,310
i FQHCs per CHIP Dental 280
Oral Cancer Mortality o8 100,000 pop. 0 $
Rate per 100,000 pop. '
Young County Population 18,275
Socioeconomic Factors Clinical Care Medicaid & CHIP
Low-Income Pop. Pop. to Provider Ratio Enroliment (% of total population)
Food Insecurity General Dentist 1948:1 Medicaid
Uninsured Children Pediatric Dentist " Medicaid Dental
. Specialized . .
Uninsured Adults Dentist 9742:1 Children in CHIP
0% 20% 40% 60% 80% peantal Hygienist ~ 1392:1 0% 10% 20% 30% 40%
Oral Health Outcomes Dental Assistant = 1025:1  Annual Expenses per Enrollee
Oral Clefts Rate per Primary Care Medicaid Non- Dental  $5,333
10,000 Live Births Physician 1299:1
N Medicaid Dental $422
Oral Cancer Incidence urse
Rate per 100,000 pop. 10.9 Practitioner 1771:1 CHIP Non- Dental $1,308
. FQHCs per
Oral Cancer Mortality 5 100,000 pop. 0 CHIP Dental $284
Rate per 100,000 pop.
Texas Health Institute 43
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Methodology and Data Sources

Overview

To develop a better understanding of
geographic variations and their impact on oral
health needs, the report team identifed and
obtained data for over 30 indicators at the
state, regional, and county levels. As described
in the previous section, these indicators were
categorized in fve categories. This classifcation
will help communities answer the following
questions:

Population and Socioeconomic Factors -
What factors infuence the oral health needs
or status in our community?

Oral Health Outcomes - What are the major
oral health needs facing our community?

Clinical Care - What is our current capacity
and where are the greatest needs?

Medicaid and CHIP - How are we utilizing
our resources?

Risk Factors - What is causing or impacting
oral health needs in our community?

Additionally, to develop a better understanding
of community residents and how demographic
factors might be affecting oral health outcomes,
demographic data were obtained from the U.S.
Census Bureau American Community Survey
(ACS), 2016.

Data Description and Methodology

Data for the regional and county profles

were obtained from a combination of publicly
available national and state data sources.
Indicator names, defnitions, sources, and
geography levels for each indicator are included
in Table 3. Regional and local data for several
indicators were requested from relevant state
agencies. Technical notes and methodology
(where calculated differently from primary
source) for these indicators have been described
below.

Oral Health Outcomes

State and regional data for selected oral health
outcomes indicators (tooth loss due to tooth
decay or gum disease and edentulous older
adults) were provided by the Behavioral Risk

Factor Surveillance System (BRFSS) program
at the Center for Health Statistics at Texas
Department of State Health Services (DSHS).
Given the age category constraints for the
edentulous older adults indicator, three years
of pooled data were used to ensure suffcient
responses to report results by region. BRFSS
suppresses data for felds where less than 50
responses had been received or the relative
standard error was greater than 30%.

Data on oral and pharyngeal cancer incidence and
mortality rate were provided by the Texas Cancer
Registry at DSHS. Rates are per 100,000 and age-
adjusted to the 2000 U.S. standard population (19
age groups - Census P25-1130). These data also
use 95% confdence intervals (Cls).

Data for oral cleft rates (cleft lip and/or palate)
were provided by the Birth Defects Epidemiology
and Surveillance Branch at DSHS. These data
include cases per 10,000 Texas resident live
births.

Clinical Care
Provider data for 2017 were requested from the
Health Professions Resource Center at DSHS.

In this report, we have defned general dentists
as those providers who do not list a specialty with
Texas State Board of Dental Examiners (TSBDE).
It should be noted that this defnition of general
dentists if different than the one used by HPRC
within DSHS. HPRC aggregates general, public
health, and pediatric specialties from TSBDE into
their general dentist tables.

In addition to general dentists, data are included
on providers that have listed or registered as

a specialized dentist. Specialized dentist data
include all recognized dental specialties except
for pediatric dentists. Population projections
from the Texas Demographic Center have been
used to calculate the provider to population
ratios. However, population estimates from the
2016 U.S. Census Bureau’s American Community
Survey were utilized to calculate pediatric dentist
to child population ratios.

Data from the Health Resources and Services

Administration Data Warehouse were accessed
through the Texas Primary Care Offce at DSHS

Texas Health Institute



website to determine the ratio of federally
qualifed health centers to population.
Population data from the 2016 U.S. Census
Bureau’s American Community Survey were
used to calculate this rate. We excluded school-
based health centers, mobile dental vans, and
administrative centers from the fnal count.

Medicaid and CHIP

Data were received from the Texas Health and
Human Services Commission’s Texas Health Steps
Program (THSteps). These data, from FY2016,
included Medicaid enroliment indicators such as
number of non-dental Medicaid enrollees, the
number of enrollees in Medicaid dental benefts,
and the number of children enrolled in CHIP (<19
years). These along with population estimates
from the 2016 U.S. Census Bureau’s American
Community Survey were utilized to calculate
annual Medicaid (non-dental and dental), and
2016 population projections (<19 years) from
the Texas Demographic Center were utililized to
calculate annual CHIP enrollment. Data provided
also included utilization indicators such as total
annual expenses for Medicaid non-dental,
Medicaid dental, CHIP non-dental, and CHIP
dental expenses. Cost indicators represented
cost of both fee-for-service expenditures and
managed care capitation payments for children
dental benefts provided through the THSteps.
Annual expenses and number of enrollees were
utilized to calculate the annual costs per enrollee
for each program.

Risk Factors

2016 data were provided by the BRFSS program
at the Center for Health Statistics at DSHS. Data
was not available for felds where less than 50
responses had been received or the relative
standard error was greater than 30%.

Strength and Limitations

BRFSS

BRFSS is the world’s largest annual population-
based telephone survey and research has shown
to be both valid and reliable. However, as with
any survey data there are multiple sources of
potential error. For example, BRFSS relies on self-
reported information that has not been verifed
by medical or dental records. The wording of
questions may affect the responses given and
can result in measurement error. Similarly, the

Texas Health Institute

survey relies on the ability of respondents to
recall details accurately, an ability that varies by
person and how much time has passed since the
event they are trying to recall, which can result in
response error.

Health Professions Data

The health professions data received from
DSHS are based on the licensure fles DSHS
receives from respective licensing boards. DSHS
processes these data to estimate the number of
physicians and dentists providing direct patient
care and nurses employed full- or part-time in
nursing. The number of dental hygienists and
dental assistants refect those currently licensed
to practice in the state. Only those providers
with a valid Texas address are included in these
analyses.

Texas Cancer Registry Data

Data were drawn from 2011-2015 to reduce the
likelihood of data suppression and the potential
effect of few events affecting rates in sparsely
populated areas.

Texas Birth Defects Registry

Data were drawn from 2012-2014 to reduce the
likelihood of data suppression and the potential
effect of few events affecting rates in sparsely
populated areas.

Medicaid and CHIP Enrollment and Utilization
Data

It is important to note that the Medicaid dental
program does not include dental services for
most adults since comprehensive dental services
are generally not covered benefts for adults in
the Texas Medicaid program.

Also, the annual costs refect the costs per
enrollee and do not consider whether an
enrollee received treatment or not. Thus, the cost
per patient would almost certainly be higher.

Glossary

NA means not available

- means no provider

--- means suppressed data

171



Socioeconomic Factors

Indicator Name

Source

Geographic
Level

Definition & Methodology

Low-income Percent of individuals living in a U.S. Census Bureau, American All ages | State, Region,

Population household with income below Community Survey, 2016 and County
200% Federal Poverty Level (FPL)

Food Insecurity Percent of population with low U.S. Department of Agriculture, All ages | State, Region,
access to healthy foods and living | Economic Research Service, 2015 and County
in low income census tracts and U.S. Census Bureau, American

Community Survey, 2010

Uninsured Children Percent of children under age 19 U.S. Census Bureau, Small Area 0-18 State, Region,

(0-18 years) without health insurance coverage | Health Insurance Estimates, 2015 years and County

Uninsured Adults (18- | Percent of non-elderly adults U.S. Census Bureau, Small Area 18-64 State, Region,

64 years) without health insurance coverage | Health Insurance Estimates, 2015 years and County

Oral Health Outcomes

Geographic

Indicator Name Definition & Methodology Level
Poor Dental Health Percent of adults who self-report Texas Department of State Health 18+ years | State and
(18+ years) having had six or more teeth Services, Center for Health Statistics, Region

removed because of tooth decay or | Behavioral Risk Factor Surveillance

gum disease System, 2016
Edentulous Older Percent of adults 65 years and older | Texas Department of State Health 65+ years | State and
Adults (65+ years) who self-report having all teeth Services, Center for Health Statistics, Region

removed Behavioral Risk Factor Surveillance

System, 2012, 2014, 2016

Oral Clefts rate per Birth prevalence of cleft palate Texas Department of State Health Infants State, Region,
10,000 Live Births alone and/or cleft lip with or without | Services, Birth Defects Epidemiology and County

cleft palate per 10,000 live births and Surveillance Branch, 2012-2014
Oral Cancer Age-adjusted incidence rate of Texas Department of State Health Allages | Region and
Incidence rate per invasive oral cavity and pharyngeal | Services, Texas Cancer Registry, County
100,000 Population | cancer per 100,000 population 2011-2015
Oral Cancer Mortality | Age-adjusted mortality rate of Texas Department of State Health All ages Region and
rate per 100,000 invasive oral cavity and pharyngeal | Services, Texas Cancer Registry, County
Population cancer per 100,000 population 2011-2015
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Clinical Care

Geographic
Indicator Name Definition & Methodology Level
Past-Year Dental Percent of adults over 18 years who Texas Department of State Health | 18+ years | State and
Visits (18+ years) self-report visiting the dentist or dental | Services, Center for Health Region
clinic within the past year for any Statistics, Behavioral Risk Factor
reason Surveillance System, 2016
Population to The ratio of total population to total Texas Department of State Health | Not State, Region,
General Dentist Ratio | general dentists Services, Center for Health applicable | and County
Statistics, 2017
Child Population (0- | The ratio of total child population Texas Department of State Health | Not State, Region,
17 years) to Pediatric | under 18 years to total pediatric Services, Center for Health applicable | and County
Dentist Ratio dentists Statistics, 2017 and U.S. Census
Bureau, American Community
Survey, 2016
Population to The ratio of total population to total Texas Department of State Health | Not State, Region,
Specialized Dentist | specialized dentists. Services, Center for Health applicable | and County
Ratio Statistics, 2017
Population to Primary | The ratio of total population to total Texas Department of State Health | Not State, Region,
Care Physician Ratio | primary care physicians. Services, Center for Health applicable | and County
Statistics, 2017
Population to Dental | The ratio of total population to total Texas Department of State Health | Not State, Region,
Hygienist Ratio dental hygienists. Services, Center for Health applicable | and County
Statistics, 2017
Population to Dental | The ratio of total population to total Texas Department of State Health | Not State, Region,
Assistant Ratio dental assistants. Services, Center for Health applicable | and County
Statistics, 2017
Population to Nurse | The ratio of total population to total Texas Department of State Health | Not State, Region,
Practitioner Ratio primary care nurse practitioners. Services, Center for Health applicable | and County
Statistics, 2017
FQHCs per 100,000 | Number of FQHC sites per 100,000 Health Resources and Services Not State, Region,
Population population Administration Data Warehouse, | applicable | and County
Health Centers and Look-alike
Sites Site Directory, accessed
through Texas Primary Care Offce,
2016 and U.S. Census Bureau,
American Community Survey,
2016
Texas Health Institute 173




Risk Factors

Definition &

Indicator Name

Methodology

Source

Geographic Level

Excessive Drinking | Percent of adults who self-report | Texas Department of State 18+ years State and Region
either binge drinking (having fve | Health Services, Center for
or more [men] or four or more Health Statistics, Behavioral Risk
[women] drinks on one occasion) | Factor Surveillance System, 2016
or heavy drinking (having more
than two drinks [men] or more
than one drink [women] per day)
Smoking Percent of adults who self-report | Texas Department of State 18+ years State and Region
smoking every day or some days | Health Services, Center for
Health Statistics, Behavioral Risk
Factor Surveillance System, 2016
Obesity Percent of adults who are obese | Texas Department of State 18+ years State and Region
by self-report, with a body mass | Health Services, Center for
index (BMI) of 30.0 or higher Health Statistics, Behavioral Risk
Factor Surveillance System, 2016
Diabetes Percent of adults who self- Texas Department of State 18+ years State and Region
report being told by a health Health Services, Center for
professional they had diabetes Health Statistics, Behavioral Risk
(excludes pre-diabetes and Factor Surveillance System, 2016
gestational diabetes)
Cardiovascular Percent of adults who self- Texas Department of State 18+ years State and Region

Disease

report being told by a health
professional they had had
coronary heart disease, angina,
heart attack, or stroke

Health Services, Center for
Health Statistics, Behavioral Risk
Factor Surveillance System, 2016

Medicaid and CHIP

Indicator Name

Definition &

Methodology

Source

Geographic
SV

Population Enrolled | Percent of total population Texas Health and Human Services | All ages State, Region, and
in Medicaid enrolled in Medicaid Commission, Texas Health Steps, County
FY 2016
Population Enrolled | Percent of total population Texas Health and Human Services | 0-20 years State, Region, and
in Medicaid Dental enrolled in Medicaid dental Commission, Texas Health Steps, County
benefts FY 2016
Children Enrolled in | Percent of total child Texas Health and Human Services | 0-18 years State, Region, and
CHIP population under age 19 Commission, Texas Health Steps, County
enrolled in CHIP FY 2016
Medicaid Non-dental | Average Medicaid non-dental | Texas Health and Human Services | All ages State, Region, and
Annual Expenses per | expenditures per year per Commission, Texas Health Steps, County
Enrollee enrollee FY 2016
Medicaid Dental Average Medicaid dental Texas Health and Human Services | 0-20 years State, Region, and
Annual Expenses per | expenditures per year per Commission, Texas Health Steps, County
Enrollee enrollee FY 2016
CHIP Non-dental Average CHIP non-dental Texas Health and Human Services | 0-18 years State, Region, and
Annual Expenses per | expenditures per year per Commission, Texas Health Steps, County
Enrollee enrollee FY 2016
CHIP Dental Annual | Average CHIP dental Texas Health and Human Services | 0-18 years State, Region, and

Expenses per
Enrollee

expenditures per year per
enrollee

Commission, Texas Health Steps,
FY 2016

County

174

Texas Health Institute







176

References

10

11

12

13

14

15

16

17

18

19

20

21

22

American Dental Association. (2017). U.S. dental expenditures 2017 update. Retrieved January 31, 2018 from
http://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/HPIBrief 1217 1.pdf?la=en.
Texas Health Steps. (2016). Texas Health and Human Services Commission, Austin, TX. [Custom Data Request]
Benjamin, R. M. (2010). Oral health: The silent epidemic. Public Health Reports, 125(2), 158-159.

Texas Behavioral Risk Factor Surveillance System (BRFSS). (2016). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

National Survey of Children’s Health. (2016) Child and Adolescent Health Measurement Initiative. Enhanced
data fle. Data Resource Center for Child and Adolescent Health. Retrieved January 31, 2018 from http://www.
childhealthdata.org/browse/survey/results?q=4569&r=1.

Featherstone, J. D. (2008). Dental caries: A dynamic disease process. Aust Dent J, 53(3), 286-291.

Dye, B. A., Thornton-Evans, G., Li, X., & lafolla, T. J. (2015). Dental caries and sealant prevalence in children
and adolescents in the United States, 2011-2012. NCHS Data Brief, no. 191. Centers for Disease Control and
Prevention. Hyattsville, MD: National Center for Health Statistics. Retrieved January 31, 2018 from https://
www.cdc.gov/nchs/data/databriefs/db191.htm.

Dye, B. A., Thornton-Evans, G., Li, X., & lafolla, T. J. (2015). Dental caries and sealant prevalence in children
and adolescents in the United States, 2011-2012. NCHS Data Brief, no. 191. Centers for Disease Control and
Prevention. Hyattsville, MD: National Center for Health Statistics. Retrieved January 31, 2018 from https://
www.cdc.gov/nchs/data/databriefs/db191.htm.

Florida Department of Health Public Health Dental Program. (2016). The oral health status of Florida’s third
grade children 2013-2014. Retrieved January 31, 2018 from https://cod-oralhealthforida.sites.medinfo.uf.
edu/fles/2017/03/oral-health-third-grade-2013-2014.pdf.

U.S. Department of Health and Human Services. (2013). Periodontal (gum) disease: Causes, symptoms, and
treatments. Rockville, MD: National Institute of Dental and Craniofacial Research, National Institutes of Health.
Retrieved January 31, 2018 from https://www.nidcr.nih.gov/oralhealth/Topics/GumDiseases/Documents/
PeriodontalGum_Eng_101613_508C.pdf.

U.S. Department of Health and Human Services. (2013). Periodontal (gum) disease: Causes, symptoms, and
treatments. Rockville, MD: National Institute of Dental and Craniofacial Research, National Institutes of Health.
Retrieved January 31, 2018 from https://www.nidcr.nih.gov/oralhealth/Topics/GumDiseases/Documents/
PeriodontalGum_Eng_101613 508C.pdf.

Eke, P. 1., Dye, B. A., Wei, L., Slade, G. D., Thornton-Evans, G. O., Borgnakke, W. S., ... and Genco, R. J. (2015).
Update on prevalence of periodontitis in adults in the United States: NHANES 2009 to 2012. Journal of
Periodontology, 86(5), 611-622.

Fischer, D. J., O’hayre, M., Kusiak, J. W., Somerman, M. J., & Hill, C. V. (2017). Oral health disparities: A
perspective from the national institute of dental and craniofacial research. Am J Public Health, 107(Suppl 1),
$36-s38.

Eke, P. 1., Dye, B. A., Wei, L., Slade, G. D., Thornton-Evans, G. O., Borgnakke, W. S., ... and Genco, R. J. (2015).
Update on prevalence of periodontitis in adults in the United States: NHANES 2009 to 2012. Journal of
Periodontology, 86(5), 611-622.

Patrick, D. L., Lee, R. S. Y., Nucci, M., Grembowski, D., Jolles, C. Z., & Milgrom, P. (2006). Reducing oral health
disparities: A focus on social and cultural determinants. BMC Oral Health, 6(1), s4.

Beltran-Aguilar, E., Barker, L., Canto, M., Dye, B., Gooch, B., Griffn, S., ... and Wu, T. (2005). Surveillance for
dental caries, dental sealants, tooth retention, edentulism, and enamel fuorosis — United States 1988-1994
and 1999-2002. MMWR Surveill Sum, 54(3), 1-43.

Eke, P. 1., Dye, B. A., Wei, L., Slade, G. D., Thornton-Evans, G. O., Borgnakke, W. S., ... and Genco, R. J. (2015).
Update on prevalence of periodontitis in adults in the United States: NHANES 2009 to 2012. Journal of
Periodontology, 86(5), 611-622.

Potter, L. B. and Hoque, N. (2014). Texas Population Projections, 2010 to 2050. Austin, TX: Offce of the State
Demographer, Texas State Data Center. Retrieved February 8, 2018 from http://demographics.texas.gov/
Resources/Publications/2014/2014-11 ProjectionBrief.pdf.

Texas Department of State Health Services. (2016). Table 25 Texas resident life expectancy at birth for selected
years. Retrieved February 8, 2018 from https://www.dshs.texas.gov/chs/vstat/vs14/t25.aspx.

Petersen, P. E. (2005). Strengthening the prevention of oral cancer: The WHO perspective. Community
Dentistry Oral Epidemiology, 33, 397-399.

American Cancer Society. (2018). What are the key statistics about oral cavity and oro-pharyngeal cancers?
Retrieved February 13, 2018 from http://www.cancer.org/cancer/oralcavityandoropharyngealcancer/
detailedguide/oral-cavity-and-oropharyngeal-cancer-key-statistics.

American Cancer Society. (2016). What are the key statistics about oral cavity and oro-pharyngeal cancers?

Texas Health Institute



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

39

40

41

42

43

44

45

46

Retrieved December 15, 2017 from http://www.cancer.org/cancer/oralcavityandoropharyngealcancer/
detailedguide/oral-cavity-and-oropharyngeal-cancer-key-statistics.

Texas Department of State Health Services (DSHS). (2008). Oral Health in Texas 2008. Retrieved December 15,
2017 from https://www.dshs.texas.gov/dental/pdf/Oral-Health-in-Texas-2008.pdf.

Texas Birth Defects Registry (TBDR). (2010-2014). Texas Department of State Health Services, Austin, TX.
[Custom Data Request]

Mukherjee, C. G., & Mukherjee, U. (2012). Maxillofacial trauma in children. International Journal of Clinical
Pediatric Dentistry, 5(3), 231.

Strauss, R. P, & Cassell, C. H. (2009). Critical issues in craniofacial care: Quality of life, costs of care, and
implications of prenatal diagnosis. Academic Pediatrics, 9(6), 427-432.

Waitzman, N. J., Romano, P. S., & Scheffer, R. M. (1994). Estimates of the economic costs of birth

defects. Inquiry, 188-205.

U.S. Department of Health and Human Services. (2000). Oral health in America: A report of the Surgeon
General. National Institute of Dental and Craniofacial Research, National Institutes of Health. Rockville, MD.
America’s Health Insurance Plans. (2016). Dental health and overall health - Understanding the

Connection. Retrieved February 8, 2018 from https://www.ahip.org/wp-content/uploads/2016/12/Dental
IssueBrief 12.16.16.pdf

Kane, S. F. (2017). The effects of oral health on systemic health. American Academy of General Dentistry [Issue

Brief]. Retrieved February 8, 2018 from https://www.aafp.org/dam/AAFP/documents/journals/afp/Kane-AAFP.
pdf.

Joshipura, K. J., Rimm, E. B., Douglass, C. W., Trichopoulos, D., Ascherio, A., & Willett, W. C. (1996). Poor oral
health and coronary heart disease. Journal of Dental Research, 75(9), 1631-1636.

Saito, T., Shimazaki, Y., Koga, T., Tsuzuki, M., and Ohshima, A. (2001). Relationship between upper body
obesity and periodontitis. J Dent Res, 80, 1631-1636.

Hwang, S. S., Smith, V. C., McCormick, M. C., & Barfeld, W. D. (2012). The association between maternal oral
health experiences and risk of preterm birth in 10 states, pregnancy risk assessment monitoring system,
2004-2006. Maternal and Child Health Journal, 16(8), 1688-1695.

Preshaw, P. M., Alba, A. L., Herrera, D., Jepsen, S., Konstantinidis, A., Makrilakis, K., & Taylor, R. (2012).
Periodontitis and diabetes: a two-way relationship. Diabetologia, 55(1), 21-31.

El-Solh, A. A. (2011). Association between pneumonia and oral care in nursing home residents. Lung, 189(3),
173.

Sharma, N. and Shamsuddin, H. (2011). Association between respiratory disease in hospitalized patients and
periodontal disease: A cross sectional study. J Periodontol, 82(8), 1155-1159.

Mojon, P. (2002). Oral health and respiratory infection. J Can Dent Assoc, 68(6), 340-345.

U.S. Department of Health and Human Services. (2013). Periodontal (gum) disease: Causes, symptoms, and
treatments. Rockville, MD: National Institute of Dental and Craniofacial Research, National Institutes of Health.
Retrieved December 15, 2017 from https://www.nidcr.nih.gov/oralhealth/Topics/GumDiseases/Documents/
PeriodontalGum_Eng_101613_508C.pdf

Naito, M., Yuasa, H., Yoshiaki, N., Nakayama, T., Hamajima, N., and Hanada, N. (2006). Oral health status and
health related quality of life: A systematic review. Journal of Oral Science, 48(1), 1-7.

Gerritsen, A. E., Allen, P. F.,, Witter, D. J., Bronkhorst, E. M., and Creugers, N. H. J. (2010). Tooth loss and oral
health related quality of life: A systematic review and meta-analysis. Health and Quiality of Life Outcomes,
8(126), 1-11.

Locker, D. and Miller, Y. (1994). Subjectively reported oral health status in an adult population. Community
Dent Oral Epidemiol, 22(6), 425-430.

Fiske, J., Davis, D. M., Frances, C., and Gelbier, S. (1998). The emotional effects of tooth loss in edentulous
people. Brit Dent J, 184(2), 90-93.

Barbosa, T. S., and Gaviao, M. B. D. (2008). Oral health-related quality of life in children: Part Il. Effects of
clinical oral health status. A systematic review. Int J Dent Hygiene, 6, 100-107.

Barbosa, T. S., and Gaviao, M. B. D. (2008). Oral health-related quality of life in children: Part Il. Effects of
clinical oral health status. A systematic review. Int J Dent Hygiene, 6, 100-107.

Mack, F., Schwahn, C., Feine, J. S., Mundt, T., Bernhardt, O., John, U., Kocher, P. T., and Biffar, R. (2005). The
impact of tooth loss on general health related to quality of life among elderly Pomeranians: Results from the
study of health in Pomerania (SHIP-O). Int J Prosthodont, 18, 414-419.

Gil-Montoya, J. A, Ferreira de Mello, A. L., Barrios, R., Gonzalez-Moles, M. A., and Bravo, M. (2015). Oral health
in the elderly patient and its impact on general well-being: A nonsystematic review. Clinical Interventions in
Aging, 10, 461-467.

Texas Health Institute

177



178

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65
66
67

68
69
70

Gil-Montoya, J. A, Ferreira de Mello, A. L., Barrios, R., Gonzalez-Moles, M. A., and Bravo, M. (2015). Oral health
in the elderly patient and its impact on general well-being: A nonsystematic review. Clinical Interventions in
Aging, 10, 461-467.

Beaglehole, R.H. (2015). Dentists and sugary drinks: A call to action. American Dental Association, 146(2). pp
73-74.

Marshall, T.A., Levy, S.M., Brofftt, B., Warren, J.J., Eichenberger-Gilmore, J.M., Burns, T.L., and Stumbo,

P.J. (2008). Dental caries and beverage consumption in young children. Pediatrics: Official Journal of the
American Academy of Pediatrics, 112, e184-e191.

Marshall, T.A., Levy, S.M., Brofftt, B., Warren, J.J., Eichenberger-Gilmore, J.M., Burns, T.L., and Stumbo,

P.J. (2008). Dental caries and beverage consumption in young children. Pediatrics: Official Journal of the
American Academy of Pediatrics, 112, e184-e191.

Brownell, K. D., Farley, T., Willett, W. C., Popkin, B. M., Chaloupka, F. J., Thompson, J. W., & Ludwig, D. S. (2009).
The public health and economic benefts of taxing sugar-sweetened beverages. N Engl J Med, 361, 1599-
1605.

Wang, Y.C., Coxson, P, Shen, Y.M., Goldman, L., and Bibbins-Domingo, K. (2012). A penny-per-ounce tax on
sugar-sweetened beverages would cut health and cost burdens of diabetes. Health Affairs, 31(1), 199-207.
Belluz, J. (2017, June 8). The US had no soda taxes in 2013. Now nearly 9 million Americans live with them.
Vox. https://www.vox.com/science-and-health/2017/6/6/15745908/soda-tax-seattle-philadelphia-sugar-
drinks.

American Public Health Association. (2012). Policy statement: Taxes on sugar-sweetened beverages. Retrieved
December 15, 2017 from https://www.apha.org/policies-and-advocacy/public-health-policy-statements/
policy-database/2014/07/23/13/59/taxes-on-sugar-sweetened-beverages.

County Health Rankings and Roadmaps. (2017). What works for health: Sugar sweetened beverage taxes.
Retrieved December 15, 2017 from http://www.countyhealthrankings.org/take-action-to-improve-health/
what-works-for-health/sugar-sweetened-beverage-taxes

Cawley, J. (2015). An economy of scales: A selective review of obesity’s economic causes, consequences, and
solutions. Journal of Health Economics, 43, 244-268.

Colchero, M. A, Rivera-Dommarco, J., Popkin, B. M., & Ng, S. W. (2017). In Mexico, evidence of sustained
consumer response two years after implementing a sugar-sweetened beverage tax. Health Affairs, 36(3), 564-
571.

Marrow, M. W. (2011). Taxing sugar drinks: A tool for obesity prevention, cost savings, and health
improvement. Public Health Law Center. Retrieved February 8, 2018 from http://www.publichealthlawcenter.
org/sites/default/fles/resources/Taxing%20Sugar_Drinks Public%20Health%20Law%20Center%20%20
May%202011.pdf.

Garasky, S., Mbwana, K., Romualdo, A., Tenaglio, A., and Roy, M. (2016). Foods typically purchased by SNAP
households. Prepared by IMPAQ international, LLC for the United States Department of Agriculture Food and
Nutrition Service. Retrieved December 15, 2017 from https://fns-prod.azureedge.net/sites/default/fles/ops/
SNAPFoodsTypicallyPurchased.pdf

Brownell, K. D., Farley, T., Willett, W. C., Popkin, B. M., Chaloupka, F. J., Thompson, J. W., & Ludwig, D. S. (2009).
The public health and economic benefts of taxing sugar-sweetened beverages. N Engl J Med, 361, 1599-
1605.

Rudd Center for Food Policy and Obesity. (2018). Legislation database. University of Connecticut. Retrieved
February 8, 2018 from http://www.uconnruddcenter.org/legislation-database.

Combs, S. (2004). Texas public school nutrition policy, revised. Texas Department of Agriculture. Retrieved
January 31, 2018 from https://www.texmed.org/WorkArea/DownloadAsset.aspx?id=24173.

Crampton, L. (2015, June 18). Ag commissioner rolls back ban on deep fryers, soda machines. Texas Tribune.
Retrieved January 31, 2018 from https://www.texastribune.org/2015/06/18/agriculture-commissioner-rolls-
back-ban-deep-fryer/.

Texas Behavioral Risk Factor Surveillance System (BRFSS). (2016). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

Winn, D. M. (2001). Tobacco use and oral disease. Journal of Dental Education, 65(4), 306-312.

Winn, D. M. (2001). Tobacco use and oral disease. Journal of Dental Education, 65(4), 306-312.

Agnihotri, R. and Gaur, S. (2014). Implications of tobacco smoking on the oral health of older adults. Geriatr
Gerontol Int, 14, 526-540.

Millar, W. J. and Locker, D. (2007). Smoking and oral health status. JCDA, 73(2), 155a-155g.

Millar, W. J. and Locker, D. (2007). Smoking and oral health status. JCDA, 73(2), 155a-155g.

Millar, W. J. and Locker, D. (2007). Smoking and oral health status. JCDA, 73(2), 155a-155g.

Texas Health Institute



71
72

73
74

75
76
77
78
79
80
81
82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

Pihlstrom B.L., Michalowicz B.S., and Johnson N.W. (2005). Periodontal diseases. Lancet 366: 1809—1820.
Khairnar, M. R., Wadgave, U., and Khairnar, S. M. (2017). Effect of alcoholism on oral health: A review. J Alcohol
Drug Depend, 5(3), 1-4.

Smith, B. G. N. and Robb, N. D. (1989). Dental erosion in patients with chronic alcoholism. J Dent, 17, 219-221.
Simmons, M. S. and Thompson, D. C. (1987). Dental erosions secondary to ethanol-induced emesis. Oral Surg
Oral Med Oral Path, 64, 731-773.

Khairnar, M. R., Wadgave, U., and Khairnar, S. M. (2017). Effect of alcoholism on oral health: A review. J Alcohol
Drug Depend, 5(3), 1-4.

Peycheva, K. and Boteva, E. (2016). Effect of alcohol to oral health. Acta Medica Bulgarica, 43, 71-77.

Ogden, G. R. (2005). Alcohol and oral cancer. Alcohol, 35, 169-173.

Warnakulasuriya, S. (2009). Causes of oral cancer — an appraisal of controversies. Br Dent J, 207, 471-475.
Maxwell, J. C. (2017). Substance abuse trends in Texas 2017: A report to the national drug early warning
system. The University of Texas at Austin Steve Hicks School of Social Work. Retrieved February 8, 2018 from
https://socialwork.utexas.edu/dl/ari/texas-drug-trends-2017.pdf.

Shekarchizadeh, H., Khami, M. R., Mohebbi, S. Z., Ekhtiari, H., & Virtanen, J. I. (2013). Oral health of drug
abusers: a review of health effects and care. Iranian Journal of Public Health, 42(9), 929.

Saini, G. K., Gupta, N. D., & Prabhat, K. C. (2013). Drug addiction and periodontal diseases. Journal of Indian
Society of Periodontology, 17(5), 587.

Baghaie, H., Kisely, S., Forbes, M., Sawyer, E., & Siskind, D. J. (2017). A systematic review and meta-analysis of
the association between poor oral health and substance abuse. Addiction, 112(5), 765-779.

Cheung, J. and Siegel, R. (2017). Dental schools add an urgent lesson: Think twice about prescribing

opioids. National Public Radio. Retrieved February 1, 2018 from https://www.npr.org/sections/health-
shots/2017/09/08/549218604/dental-schools-add-an-urgent-lesson-think-twice-about-prescribing-opioids.
Guy, G. P, Zhang, K., Bohm, M. K., Loshy, J., Lewis, B., Young, R., ... and Dowell, D. (2017). Vital signs: Changes
in opioid prescribing in the United States, 2006-2015. Centers for Disease Control and Prevention. MMWR
66(26), 697-704. Retrieved February 8, 2018 from https://www.cdc.gov/mmwr/volumes/66/wr/mm6626a4.
htm?s_cid=mm6626a4 w#F2_down

Centers for Disease Control and Prevention. (2016). Drug poisoning mortality: United States, 1999-2015.
National Center for Health Statistics. Retrieved February 8, 2018 from https://blogs.cdc.gov/nchs-data-
visualization/drug-poisoning-mortality/

Levy, B., Paulozzi, L., Mack, K. A., & Jones, C. M. (2015). Trends in opioid analgesic-prescribing rates by
specialty, US, 2007-2012. American Journal of Preventive Medicine, 49(3), 409-413.

Stewart, A., Zborovancik, K. J., & Stiely, K. L. (2017). The impact of pharmacy services on opioid prescribing in
dental practice. Journal of the American Pharmacists Association, 57(2), S78-S82.

Volkow, N. D., McLellan, T. A, Cotto, J. H., Karithanom, M., & Weiss, S. R. (2011). Characteristics of opioid
prescriptions in 2009. JAMA, 305(13), 1299-1301.

Satcher, D. and Nottingham, J. H. (2017). Revisiting Oral Health in America: A Report of the Surgeon General.
American Journal of Public Health, 107(s1), s32-s33.

Centers for Disease Control and Prevention. (2017). My water’s fuoride. Retrieved January 31, 2018 from
https://nccd.cdc.gov/DOH_MWEFE/default/default.aspx.

MclLaren, L., McNeil, D., Potestio, M., Patterson, S., Thawer, S., Faris, P. ... and Shwart, L. (2016). Equity in
children’s dental caries before and after cessation of community water fuoridation: Differential impact by dental
insurance status and geographic material deprivation. International Journal for Equity in Health, 15(24), 1-9.
Texas Department of State Health Services. (2000). Water fuoridation costs in Texas: Texas Health Steps
(EPSDT-Medicaid). Retrieved January 31, 2018 from http://www.dshs.state.tx.us/dental/Fluoride-Cost.shtm
Texas Department of State Health Services. (2018). Texas fuoridation program. Technical assistance and
information available at: http://www.dshs.texas.gov/epitox/fuoride.shtm?terms=fuoridation

Texas Department of State Health Services. (2018). Texas fuoridation program. Technical assistance and
information available at: http://www.dshs.texas.gov/epitox/fuoride.shtm?terms=fuoridation

Texas Department of State Health Services (DSHS) and the Centers for Disease Control and Prevention (CDC).
(2008). Oral Health in Texas 2008. Retrieved from https://www.dshs.texas.gov/dental/pdf/Oral-Health-in-
Texas-2008.pdf

Texas Department of State Health Services. (2000). Water fuoridation costs in Texas: Texas Health Steps
(EPSDT-Medicaid). Retrieved January 31, 2018 from http://www.dshs.state.tx.us/dental/Fluoride-Cost.shtm
Centers for Disease Control and Prevention. (2017). My water’s fuoride. Retrieved January 31, 2018 from
https://nccd.cdc.gov/DOH_MWEF/default/default.aspx.

Texas Health Institute

179



180

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Centers for Disease Control and Prevention. (2014). Fluoridation statistics. Retrieved January 31, 2018 from
https://www.cdc.gov/fuoridation/statistics/2014stats.htm.

McDonagh, M. S., Whiting, P. F., Wilson, P. M., Sutton, A. J., Chestnutt, |., Cooper, J., ... & Kleijnen, J. (2000).
Systematic review of water fuoridation. BMJ, 321(7265), 855-859.

United States Department of Heatlh and Human Services Federal Panel on Community Water Fluoridation.
(2015). US public health service recommendation for fuoride concentration in drinking water for the
prevention of dental caries. Public Health Reports, 130(4), 318.

Kohn, W. G., Maas, W. R., Malvitz, D. M., Presson, S. M., & Shaddix, K. K. (2001). Recommendations for using
fuoride to prevent and control dental caries in the United States. Centers for Disease Control and Prevention.
MMWR, 50(RR14), 1-42.

Stuff, J. E. (2004). Household food insecurity is associated with adult health status. The Journal of Nutrition,
134(9), 2330-2335.

Feeding America. (2017). Food insecurity in the United States. Retrieved January 31, 2018 from http://map.
feedingamerica.org/

Murimi, M. W., Kanyi, M. G., Mupfudze, T., Mbogori, T. N., and Amin, R. (2016). Prevalence of food insecurity in
low-income neighborhoods in West Texas. Journal of Nutrition Education and Behavior, 48(9), 625-630.
Santin, G. C., Martins, C. C., Pordeus, I. A., Calixto, F. F., and Ferreira, F. M. (2014). Food insecurity and oral
health: A systematic review. Research in Pediatric Dentistry and Integrated Clinic, 14(4), 335-346.

Chi, D. L., Masterson, E. E., Carle, A. C., Mancl, L. A., & Coldwell, S. E. (2014). Socioeconomic status, food
security, and dental caries in US children: Mediation analyses of data from the National Health and Nutrition
Examination Survey, 2007-2008. American Journal of Public Health, 104(5), 860-864.

Muirhead, V., Quifionez, C., Figueiredo, R., and Locker, D. (2009). Oral health disparities and food insecurity in
working poor Canadians. Community Dent Oral Epidemiol, 37, 294—-304.

Chi, D. L., Masterson, E. E., Carle, A. C., Mancl, L. A., & Coldwell, S. E. (2014). Socioeconomic status, food
security, and dental caries in US children: Mediation analyses of data from the National Health and Nutrition
Examination Survey, 2007-2008. American Journal of Public Health, 104(5), 860-864.

Levesque, J., Harris, M. F., and Russell, G. (2013). Patient-centred access to health care: Conceptualising
access at the interface of systems and populations. International Journal for Equity in Health, 12(18), 1-9.
Collins, S. R., Gunja, M. Z., and Doty, M. M. (2017). How well does insurance coverage protect consumers
from health care costs? Findings from the Commonwealth Fund biennial health insurance survey, 2016. The
Commonwealth Fund. Retrieved January 31, 2018 from http://www.commonwealthfund.org/publications/
issue-briefs/2017/oct/insurance-coverage-consumers-health-care-costs.

Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health
Promotion, Division of Population Health. BRFSS Prevalence & Trends Data [online]. 2015. [accessed Jan 31,
2018]. URL: https://www.cdc.gov/brfss/brfssprevalence/.

Phillips, S. G. et al. (2017). Rural health report card. F. Marie Hall Institute for Rural and Community Health.
Texas Tech University Health Sciences Center. Rural Health Quarterly, 1(4), 11-111.

Ratzen, S. C. and Parker, R. M. (2000). Introduction. In: Selden, C., Zorn, M., Ratzan, S. C., Parker, R. M.
(compilers) Current bibliographies in medicine 2000-1: Health literacy. National Library of Medicine,
Bethesda, MD. Retrieved from https://www.nlm.nih.gov/archive//20061214/pubs/cbm/hliteracy.html
Nielsen-Bohlman, L., Panzer, A. M., and Kindig, D., eds. (2004). Health literacy: A prescription to end
confusion. Institute of Medicine. National Academies Press, Washington, DC. Retrieved December 15, 2017
from http://www.nap.edu/catalog/10883/health-literacy-a-prescription-to-end-confusion

Berkman, N. D., Sheridan, S. L., Donahue, K. E., Halpern, D. J., Viera, A., Crotty, K. ... and Viswanathan,

M. (2011). Health literacy interventions and outcomes: An updated systematic review. Evidence report/
Technology assessment No. 199. Rockville, MD: Agency for Healthcare Research and Quality. Retrieved from
http://www.ncbi.nlm.nih.gov/books/NBK82434/

Bress, L. E. (2013). Improving oral health literacy — The new standard in dental hygiene practice. Journal of
Dental Hygiene, 87(6), 322-329.

Institute of Medicine and National Research Council. (2011). Improving access to oral health care for
vulnerable and underserved populations. Washington, DC: National Academies Press.

Taber, J. M., Leyva, B., & Persoskie, A. (2015). Why do people avoid medical care? A qualitative study using
national data. Journal of General Internal Medicine, 30(3), 290-297.

Sorkin, D. H., Ngo-Metzger, Q., & De Alba, I. (2010). Racial/ethnic discrimination in health care: impact on
perceived quality of care. Journal of General Internal Medicine, 25(5), 390-396.

Derose, K. P, Escarce, J. J., & Lurie, N. (2007). Immigrants and health care: sources of vulnerability. Health
affairs, 26(5), 1258-1268.

Texas Health Institute



121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

Kelly, S. E., Binkley, C. J., Neace, W. P, & Gale, B. S. (2005). Barriers to care-seeking for children’s oral health
among low-income caregivers. American Journal of Public Health, 95(8), 1345-1351.

Taber, J. M., Leyva, B., & Persoskie, A. (2015). Why do people avoid medical care? A qualitative study using
national data. Journal of general internal medicine, 30(3), 290-297.

Epstein, R. M., Fiscella, K., Lesser, C. S., and Stange, K. C. (2010). Why the nation needs a policy push on
patient-centered health care. Health Affairs, 29(8), 1489-1495

American Dental Association. (2017). U.S. dental expenditures 2017 update. Retrieved January 31, 2018 from
http://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/HPIBrief 1217 _1.pdf?la=en.

Rae, M., Claxton, G., and Levitt, L. (2017). Do health plan enrollees have enough money to pay cost sharing?
Kaiser Family Foundation. Retrieved January 31, 2018 from http://fles.kff.org/attachment/Issue-Brief-Do-
Health-Plan-Enrollees-have-Enough-Money-to-Pay-Cost-Sharing

Barnett, J. C. and Berchick, E. R. (2017). Health insurance coverage in the United States: 2016. Current
Population Reports, U.S. Government Printing Offce, Washington, D. C. Retrieved from https://www.census.
gov/content/dam/Census/library/publications/2017/demo/p60-260.pdf

U.S. Census Bureau. (2016). Selected characteristics of health insurance coverage in the United States. 2016
American Community Survey 1-year estimates. Retrieved January 25, 2018 from https://factfnder.census.gov/
bkmk/table/1.0/en/ACS/16_5YR/S2701/0400000US48

U.S. Census Bureau. (2016). Selected characteristics of health insurance coverage in the United States. 2016
American Community Survey 1-year estimates. Retrieved January 25, 2018 from https://factfnder.census.gov/
bkmk/table/1.0/en/ACS/16_5YR/S2701/0400000US48

Centers for Medicare and Medicaid Services. (2017). Weekly enrollment snapshot: Week seven. Retrieved
December 30, 2017 from https://www.cms.gov/Newsroom/MediaReleaseDatabase/Fact-sheets/2017-Fact-
Sheet-items/2017-12-21.html

U.S. Department of Health and Human Services. (2018). U.S. federal poverty guidelines used to determine
fnancial eligibility for certain federal programs. Offce of the Assistant Secretary for Planning and Evaluation.
Retrieved January 31, 2018 from https://aspe.hhs.gov/poverty-guidelines

Barnett, J. C. and Berchick, E. R. (2017). Health insurance coverage in the United States: 2016. Current
Population Reports, U.S. Government Printing Offce, Washington, D. C. Retrieved from https://www.census.
gov/content/dam/Census/library/publications/2017/demo/p60-260.pdf

French, M. T., Homer, J., Gumus, G., & Hickling, L. (2016). Key provisions of the Patient Protection and
Affordable Care Act (ACA): a systematic review and presentation of early research fndings. Health services
research, 51(5), 1735-1771.

Artiga, S., Foutz, J., and Damico, A. (2018). Health coverage by race and ethnicity: Changes under the ACA.
Kaiser Family Foundation. Retrieved January 31, 2018 from http://fles.kff.org/attachment/Issue-Brief-Health-
Coverage-by-Race-and-Ethnicity-Changes-Under-the-ACA

U.S. Census Bureau. (2016). Selected characteristics of health insurance coverage in the United States. 2016
American Community Survey 1-year estimates. Retrieved January 25, 2018 from https://factfnder.census.gov/
bkmk/table/1.0/en/ACS/16_5YR/S2701/0400000US48

Sommers, B. D., Gourevitch, R., Maylone, B., Blendon, R. J., & Epstein, A. M. (2016). Insurance churning

rates for low-income adults under health reform: lower than expected but still harmful for many. Health
Affairs, 35(10), 1816-1824.

National Association of Dental Plans. (2017). Who has dental benefts today? Retrieved December 15, 2017
from http://www.nadp.org/Dental_Benefts_Basics/Dental_BB_1.aspx#_ftnrefl

Agency for Healthcare Research and Quality. (2010). 2009 National healthcare disparities report. Rockville,
MD: U.S. Department of Health and Human Services. Retrieved December 15, 2017 from https://archive.ahrq.
gov/research/fndings/nhqrdr/nhdr09/nhdr09.pdf

American Dental Association. (2015). The oral health care system: A state-by-state analysis. Health Policy
Institute. American Dental Association, Washington, DC. Retrieved February 6, 2018 from https://www.ada.
org/~/media/ADA/Science%20and%20Research/HPI/OralHealthCare-StateFacts/Oral-Health-Care-System-
Full-Report.pdf?la=en

National Association of Dental Plans. (2017). Who has dental benefts today? Retrieved December 15, 2017
from http://www.nadp.org/Dental_Benefts Basics/Dental BB 1.aspx# ftnrefl

U.S. Census Bureau. (2016). Selected characteristics of health insurance coverage in the United States. 2016
American Community Survey 1-year estimates. Retrieved January 25, 2018 from https://factfnder.census.gov/
bkmk/table/1.0/en/ACS/16_5YR/S2701/0400000US48

National Association of Dental Plans. (2017). Who has dental benefts today? Retrieved December 15, 2017
from http://www.nadp.org/Dental_Benefts_Basics/Dental_BB_1.aspx#_ftnrefl

Texas Health Institute

181






163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

Wright, J. T., Crall, J. J., Fontana, M., Gillette, E. J., Novy, B. B., Dhar, V., ... & Crespin, M. (2016). Evidence-
based clinical practice guideline for the use of pit-and-fssure sealants: a report of the American Dental
Association and the American Academy of Pediatric Dentistry. The Journal of the American Dental
Association, 147(8), 672-682.

American Academy of Pediatric Dentistry. (2017). Use of silver diamine fuoride for dental caries
management in children and adolescents, including those with special health care needs. Retrieved January
31, 2018 from http://www.aapd.org/media/Policies_Guidelines/G_SDE.pdf

Sabo, J., Taylor, L. L., Andrews, S., Barrett, E., Boenigk, R., Broughton, W., ... and Wang, Y. (2012). Not

all cavities are treated equal: Increasing access to preventive dental care in Texas. The Bush School of
Government & Public Service at Texas A&M University. Retrieved December 15, 2017 from http://bush.
tamu.edu/psaa/capstones/projects/2013/Preventive%20Dental%20Care%20in%20Texas.pdf

American Academy of Pediatric Dentistry. (2017). Use of silver diamine fuoride for dental caries
management in children and adolescents, including those with special health care needs. Retrieved January
31, 2018 from http://www.aapd.org/media/Policies_Guidelines/G_SDF.pdf

Sarvas, E., and Karp, J. M. (2016). Silver diamine fuoride arrests untreated dental caries but has drawbacks.
American Academy of Pediatrics News. Retrieved February 12, 2018 from www.aappublications.org/
news/2016/08/05/SilverDiamine080516

Li, R, Lo, E. C,, Liu, B.Y.,Wong, M. C., and Chu, C. H. (2016). Randomized clinical trial on arresting dental
root caries through silver diamine fuoride application in community-dwelling elders. J Dent, 51, 15-20.
Caffrey, E., Tate, A. R., Cashion, W., Lee, J., Casamassimo, P., Wright, R. ... and Essling, M. (2017). Are your
kids covered? Medicaid coverage for the essential oral health benefts. American Academy of Pediatric
Dentistry and Pediatric Oral Health Research and Policy Center. Retrieved February 12, 2018 from http://
www.aapd.org/assets/1/7/AreYourKidsCoveredfnal.pdf

Wall, T. and Vujicic, M. (2015). Emergency department use for dental conditions continues to increase.
Health Policy Institute Research Brief. American Dental Association. Retrieved from http://www.ada.org/~/
media/ADA/Science%20and%20Research/HPI/Files/HPIBrief 0415_2.ashx

Wall, T., Vujicic, M., and Nasseh, K. (2012). Recent trends in the utilization of dental care in the United States.
Journal of Dental Education, 76(8), 1020-1027.

Institute of Medicine and National Research Council. (2011). Improving access to oral health care for
vulnerable and underserved populations. National Academies Press, Washington, DC.

Coster, J. E., Turner, J. K., Bradbury, D., & Cantrell, A. (2017). Why do people choose Emergency and Urgent
care services? A rapid review utilizing a systematic literature search and narrative synthesis. Academic
Emergency Medicine, 24(9), 1137-1149.

Texas Youth Risk Behavior Surveillance System (YRBSS). (2017). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

Wall, T. and Vuijicic, M. (2015). Emergency department use for dental conditions continues to increase.
Health Policy Institute Research Brief. American Dental Association. Retrieved from http://www.ada.org/~/
media/ADA/Science%20and%20Research/HPI/Files/HPIBrief 0415 2.ashx

Zhou, W., Kim, P, Shen, J., Greenway, J., and Ditmyer, M. (2018). Preventable emergency department visits
for nontraumatic dental conditions: Trends and disparities in Nevada, 2009-2015. American Journal of
Public Health, 108(2), e1-e3.

American Dental Association. (2018). Careers in dentistry. Retrieved January 31, 2018 from https://www.
ada.org/en/education-careers/careers-in-dentistry

Centers for Disease Control and Prevention. (2016). Table 86. Active dentists, by state: United states,
selected years 2001-2015. Retrieved January 31, 2018 from https://www.cdc.gov/nchs/data/hus/2016/086.
pdf

U.S. Census Bureau. (2017). Urban and rural population of Texas, 2010 Census. Retrieved from
https://factfnder.census.gov/faces/tableservices/jst/pages/productview.xhtml?pid=DEC_10_SF1_
P2&prodType=table

Texas Statewide Health Coordinating Council. (2015). Dentist and Allied Dental Health Professionals
Demographics and Trends. Health Professions Resource Center. Texas Department of State Health Services.
Retrieved from https://www.dshs.state.tx.us/chs/hprc/publications/2014DentistTrends.pdf
https://www.kff.org/other/state-indicator/dental-care-health-professional-shortage-areas-hpsas/?curren
tTimeframe=0&selectedRows=%7B%22states%22:%7B%22texas%22:%7B%7D%7D%7D&sortModel=%
7B%22colld%22:%22Location%22,%22s0rt%22:%22asc%22%7D

Bersell, C.H. (2017). Access to oral health care: A national crisis and call for reform. Journal of Dental
Hygiene, 91(1), 6-14.

Texas Health Institute

183



184

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

Bersell, C.H. (2017). Access to oral health care: A national crisis and call for reform. Journal of Dental Hygiene,
91(1), 6-14.

Davidson, J.D. (2016). Dental workforce reform in Texas. Texas Public Policy Foundation. Retrieved February 8,
2017 from https://www.texaspolicy.com/library/doclib/PP-Dental-Workforce-Reform-in-Texas.pdf

White, S., Potter, L. B., You, H., Valencia, L., Jordan, J., Pecotte, B., and Robinson, S. (2017). Components of
population change in urban Texas. Austin, TX: Texas Demographic Center. Offce of the State Demographer.
Retrieved January 31, 2018 from http://demographics.texas.gov/Resources/publications/2017/2017_09_14_
UrbanTexas.pdf

Texas Higher Education Coordinating Board. (2017). Physician education loan repayment program

fact sheet. Retrieved December 15, 2017 from http://www.thecb.state.tx.us/reports/PDF/9278.
PDF?CFID=71272874&CFTOKEN=35215736

Texas Higher Education Coordinating Board. (2018). Dental education loan repayment program.

Retrieved January 31, 2018 from http://www.hhloans.com/index.cfm?objectid=A858D4F3-9091-10A5-
7FS8ECD234E5CEG6CA

Texas Statewide Health Coordinating Council. (2015). Dentist and Allied Dental Health Professionals
Demographics and Trends. Austin, TX: Health Professions Resource Center. Texas Department of State Health
Services. Retrieved from https://www.dshs.state.tx.us/chs/hprc/publications/2014DentistTrends. pdf

Weldon, T. (2008). Dental fllings: States use loan repayment programs to attract dentists to underserved
areas. The Council of State Governments. Retrieved January 24, 2018 from http://www.csg.org/
knowledgecenter/docs/sn0806DentalFillings.pdf

Texas Higher Education Coordinating Board. (2014). St. David’s Foundation public health corps loan
repayment program enrollment application. Retrieved December 15, 2017 from http://www.thecb.state.tx.us/
reports/pdf/8201.pdf?CFID=71272874&CFTOKEN=35215736

Texas Higher Education Coordinating Board. (2018). St. David’s Foundation public health corps

loan repayment program. Retrieved January 31, 2018 from http://www.hhloans.com/index.
cfm?ObjectID=E114B4A9-EC91-DA04-D17EO0CF7AQ0F3970D

Williams, S. D., Hansen, K., Smithey, M., Burnley, J., Koplitz, M., Koyama, K., ... & Bakos, A. (2014). Using social
determinants of health to link health workforce diversity, care quality and access, and health disparities to
achieve health equity in nursing. Public Health Reports, 129(1_suppl2), 32-36.

Bristow, L. R., Butler, A. S., & Smedley, B. D. (Eds.). (2004). In the nation’s compelling interest: Ensuring diversity
in the health-care workforce. Washington, DC: National Academies Press.

Jackson, C. S., & Gracia, J. N. (2014). Addressing health and health-care disparities: The role of a diverse
workforce and the social determinants of health. Public Health Reports, 129(1_suppl2), 57-61.

Garcia, R. ., Blue Spruce, G., Sinkford, J. C., Lopez, M. J., and Sullivan, L. W. (2017). Workforce diversity in
dentistry - current status and future challenges. Journal of Public Health Dentistry, 77, 99-104.

Mertz, E., Wides, C., Calvo, J., Gates, P. (2016). The Hispanic and Latino dentist workforce in the United States.
Journal of Public Health Dentistry, 77, 163-173.

Mertz, E., Wides, C., Calvo, J., Gates, P. (2016). The Hispanic and Latino dentist workforce in the United States.
Journal of Public Health Dentistry, 77, 163-173.

Valencia, L. (2017). Population trends and projections for Texas [PowerPoint Slides]. Austin, TX: Texas
Demgraphic Center. Retrieved February 8, 2018 from http://demographics.texas.gov/Resources/
Presentations/OSD/2017/2017_04_24_TexasFarmBureauAgleadandFarmlLeadlLeadershipClasses.pdf
Cohen, J. J,, Gabriel, B. A, and Terrell, C. (2002). The case for diversity in the health care workforce. Health
Affairs, 21(5), 90-102.

Mensah, M. O., & Sommers, B. D. (2016). The policy argument for healthcare workforce diversity. Journal of
General Internal Medicine, 31(11), 1369-1372.

Garcia, R. I., Blue Spruce, G., Sinkford, J. C., Lopez, M. J., and Sullivan, L. W. (2017). Workforce diversity in
dentistry - current status and future challenges. Journal of Public Health Dentistry, 77, 99-104.

U.S. Department of Health and Human Services. (2017). National Health Service Corps loan repayment
program fscal year 2017 application and program guidance. Retrieved January 31, 2018 from https://nhsc.
hrsa.gov/loanrepayment/Irpapplicationguidance.pdf

U.S. Department of Health and Human Services. (2016). National Health Service Corps report to Congress
for the year 2016. Retrieved December 15, 2017 from https://www.hrsa.gov/sites/default/fles/hrsa/about/
organization/bureaus/bhw/reportstocongress/2016-nhsc-rtc.pdf

U.S. Department of Health and Human Services. (2017). Health Resources and Services Administration
justifcation of estimates for Appropriations Committees fscal year 2018. Retrieved December 15, 2017 from
https://www.hrsa.gov/sites/default/fles/hrsa/about/budget/budget-justifcation-2018.pdf

Texas Health Institute



227

228

229

230

231

232
233

234

235

236

237

238
239

240
241

242

243

244

245

246

247

248

249

250

186

American Dental Association. (2017). U.S. dental expenditures 2017 update. Retrieved January 31, 2018 from
http://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/HPIBrief 1217 1.pdf?la=en.

Defned as household income below 200% of the 2016 Federal Poverty Level; about $23,760 for an individual
and $48,600 for a family of four.

Food Access Research Atlas. (2014). United States Department of Agriculture Economic Research Service,
Washington, DC.

National Survey of Children’s Health. (2016) Child and Adolescent Health Measurement Initiative. Enhanced
data fle. Data Resource Center for Child and Adolescent Health.

Texas Youth Risk Behavior Surveillance System (YRBSS). (2017). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

Small Area Health Insurance Estimates. (2015). U.S. Census Bureau, Washington, DC.

Texas Behavioral Risk Factor Surveillance System (BRFSS). (2016). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

Texas Behavioral Risk Factor Surveillance System (BRFSS). (2016). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

Texas Behavioral Risk Factor Surveillance System (BRFSS). (2016). Texas Department of State Health Services,
Austin, TX. [Custom Data Request]

Center for Health Statistics. (2017). Texas Department of State Health Services, Austin, TX. [Custom Data
Request]

Texas Health Steps. (2016). Texas Health and Human Services Commission, Austin, TX. [Custom Data Request]
Texas Health Steps. (2016). Texas Health and Human Services Commission, Austin, TX. [Custom Data Request]
Hall, D. and Zezza, M. A. (2015). McAllen, Texas: Tailored solutions to high spending are needed. The
Commonwealth Fund. Retrieved February 6, 2018 from http://www.commonwealthfund.org/publications/
blog/2015/may/mcallen-texas-health-spending

Small Area Health Insurance Estimates. (2015). U.S. Census Bureau, Washington, DC.

American Dental Association. (2015). The oral health care system: A state-by-state analysis. Health Policy
Institute. American Dental Association, Washington, DC. Retrieved February 6, 2018 from https://www.ada.
org/~/media/ADA/Science%20and%20Research/HPI/OralHealthCare-StateFacts/Oral-Health-Care-System-
Full-Report.pdf?la=en

Nasseh, K. and Vuijicic, M. (2014). Are Medicaid and private dental insurance payment rates for pediatric
dental care services keeping up with infation? Health Policy Institute Research Brief. American Dental
Association. Retrieved January 25, 2018 from http://www.ada.org/~/media/ADA/Science%20and%20
Research/HPI/Files/HPIBrief 1214 2.ashx

Child and Adolescent Health Measurement Initiative. (2016). National Survey of Children’s Health. Enhanced
data fle. Data Resource Center for Child and Adolescent Health.

American Dental Association. (2016). Percent of Medicaid or CHIP children with a dental visit in the past 12
months, 2016 (from CMS416) [PowerPoint Slide].

Florida Department of Health Public Health Dental Program. (2016). The oral health status of Florida’s third
grade children 2013-2014. https://cod-oralhealthforida.sites.medinfo.uf.edu/fles/2017/03/oral-health-third-
grade-2013-2014.pdf.

Centers for Disease Control and Prevention. (2014). Fluoridation statistics. Retrieved February 6, 2018 from
https://www.cdc.gov/fuoridation/statistics/2014stats.htm

Centers for Disease Control and Prevention. (2018). My water’s fuoride. Retrieved February 6, 2018 from
https://nccd.cdc.gov/DOH_MWEF/default/default.aspx

Texas Demographic Center. (2016). Aging in Texas: Introduction. Retrieved February 6, 2018 from http://
demographics.texas.gov/Resources/publications/2016/2016_06_07_Aging.pdf.

Based on 2013 Rural and Urban County Designations for Texas. Retrieved from https://www.dshs.texas.gov/
chs/hprc/counties.shtm

Based on 2013 Border and Non-border County Designations for Texas. Retrieved from https://www.dshs.
texas.gov/chs/hprc/counties.shtm

Texas Health Institute






e —
Appendix

Appendix A: Healthy People 2020:
Oral Health Indicators - Target Levels and Current Status for the United States and Texas

National National Texas
Healthy People 2020 Objective Status Source Status Texas Source

OH 1 [ Reduce the proportion of children with dental caries experience in their
primary teeth

Children with dental caries experience in their primary teeth (3-5 years) 30.0% | 29.7% NHANES 42.9% | Texas BSS Head
2013-2014 Start 2013-2014
Children with dental caries experience in their primary or permanent teeth | 49.0% | 51.7% NHANES 66.8% | Texas BSS Third
(6-9 years) 2013-2014 Grade 2012-
2013
Adolescents with dental caries experience in their permanent teeth (13-15 | 48.3% | 49.9% NHANES NA -
years) 2013-2014

OH 2 | Reduce the proportion of children with untreated dental decay in their
primary teeth

Children with untreated dental decay in their primary teeth (3-5 years) 21.4% | 14.1% NHANES 20.4% | Texas BSS Head
2013-2014 Start 2013-2014
Children with untreated dental decay in their primary or permanent teeth | 25.9% | 16.2% NHANES 26.2% | Texas BSS Third
(6-9 years) 2013-2014 grade 2012-
2013
Adolescents with untreated dental decay in their permanent teeth (13-15 | 15.3% | 17.9% NHANES NA -
years) 2013-2014

OH 3 [ Reduce the proportion of adults with untreated dental decay

Adults with untreated dental decay (35-44 years) 25.0% | 31.3% NHANES NA -
2013-2014

Adults with untreated coronal caries (65-74 years) 15.4% | 19.1% NHANES NA -
2013-2014

Adults with untreated root surface caries (75+ years) 34.1% | 37.9% NHANES NA -
1999-2004

OH 4 | Reduce the proportion of adults who have ever had a permanent tooth
extracted because of dental caries or periodontal disease

Adults with permanent tooth loss due to tooth decay or gum disease (45- | 68.8% | 72.0% NHANES 54.1% | Texas BRFSS
64 years) 2013-2014 2012-2016
Older adults with complete tooth loss* 21.6% | 15.2% NHANES 13.1% | Texas BRFSS
2013-2014 2012-2016
OH5 | Reduce the proportion of adults with moderate or severe periodontitis (45 | 40.8% | 37.4% NHANES NA -
to 74 years) 2013-2014
OH 6 | Increase the proportion of oral and pharyngeal cancers detected at the 35.9% | 30.9% NPCR and NA -
earliest stage SEER 2013
OH 7 | Increase the proportion of children, adolescents, and adults who used the | 49.0% | 43.2% MEPS 2014 NA -
oral health care system in the past year (2+ years)
Children (1-17 years) making a dental visit in the past year 81.2% NSCH 2016 | 80.6% | NSCH 2016
Adolescents (14-18 years) making a dental visit in the past year 74.4% YRBSS 2015 | 70.0% | YRBSS 2017
Adults (18+ years) making a dental visit in the past year 66.4% BRFSS 2016 | 59.4% | Texas BRFSS
2016
OH 8 [ Increase the proportion of low-income children and adolescents who 33.2% | 36.8% MEPS 2014 68.7% | Form CMS-416
received any preventive dental service during the past year 20162

OH 9 [ Increase the proportion of school-based health centers with an oral health
component

School-based health centers with an oral health component that includes | 18.8% | 24.4% SBHA 2010- | NA -
dental sealants 2011
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School-based health centers with an oral health component that includes | 7.0% 9.1% SBHA 2010- | NA -
dental care 2011
School-based health centers with an oral health component that includes | 22.7% | 33.1% SBHA 2010- | NA -
topical fuoride 2011
OH 10 | Increase the proportion of Federally Qualifed Health Centers (FQHCs) 69.0% | 71.2% UDS 2015 81.8% | UDS 2016°
that have an oral health care program
OH 11 | Increase the proportion of patients who receive oral health services at 33.3% | 21.9% UDS 2016 16.5% | UDS 2016
FQHCs each year
OH 12 | Increase the proportion of children and adolescents who have received
dental sealants on their molar teeth
Children (3-5 years) receiving dental sealants on one or more of their 1.5% 4.3% NHANES NA -
primary molar teeth 2013-2014
Children (6-9 years) receiving dental sealants on one or more of their 28.1% | 40.7% NHANES 51.2% | Texas BSS Third
permanent frst molar teeth 2013-2014 Grade 2012-
2013
Adolescents (13-15 years) receiving dental sealants on one or more of 21.9% | 42.6% NHANES NA NA
their permanent molar teeth 2013-2014
OH 13 | Increase the proportion of the U.S. population served by community water | 79.6% | 74.7% WFRS 2014 | 68.8% | WFRS 2017
systems with optimally fuoridated water
OH14 | Increase the proportion of adults who receive preventive interventions in
dental offces
Adults (18+ years) who received information from a dentist or dental 132% | 9.7% NHANES NA -
hygienist focused on reducing tobacco use or on smoking cessation in the 2013-2014
past year
Adults (18+ years) who received an oral and pharyngeal cancer screening | 28.6% | 22.6% NHANES NA -
from a dentist or dental hygienist in the past year 2013-2014
Adults (18+ years) who were tested or referred for glycemic control froma | 7.3% 6.4% NHANES NA -
dentist or dental hygienist in the past year 2013-2014
OH 15 | Increase the number of states (including the District of Columbia) that
have a system for recording and referring infants and children with cleft
lips and cleft palates to craniofacial anomaly rehabilitative teams
Number of states (including the District of Columbia) with a recording 39 39 ASTDD 2014 | Yes TBDR
system for cleft lips and cleft palates
Number of states (including the District of Columbia) with a referral system | 34 36 ASTDD 2014 | Yes TBDR
for cleft lips and cleft palates
OH 16 | Increase the number of States (including the District of Columbia) that 51 32 ASTDD 2009 | Yes TBDR
have an oral and craniofacial health surveillance system
OH 17 | Increase the proportion of States (including the District of Columbia) and 25.7% | 23.4% ASTDD 2008 | 18.2% | ASTDD 2017

local health agencies that serve jurisdictions of 250,000 or more persons
with a dental public health program directed by a dental professional with
public health training

Data Sources:
ASTDD: Association of State and Territorial Dental Directors

Survey

CMS: Centers for Medicare and Medicaid Services

MEPS: Medical Expenditure Panel Survey

NA: Not Available

NHANES: National Health and Nutrition Examination Survey

SEER: Surveillance, Epidemiology, and End Results
TBDR: Texas Birth Defects Registry

Texas BRFSS: Behavioral Risk Factor Surveillance System

NSCH: National Health Interview Survey
SBHA: School Based Health Alliance

Footnotes

Texas DSHS: Texas Department of State Health Services

Texas BSS: Basic Screening Survey, Texas Oral Health Program
UDS: Uniform Data System

WFRS: Water Fluoridation Reporting System

1 Older adults are defned as adults age 65-74 years in NHANES, and adults age 65+ in Texas BRFSS.

2 Form CMS-416 captures data only from low-income children enrolled in Medicaid and CHIP.

3 Texas UDS 2016 includes data from FQHCs treating 500 or more dental patients.
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Population

Population

Rank

Counties

North Central - Abilene 318,210 18 Brown, Callahan, Comanche, Eastland, Fisher, Haskell, Jones, Knox, Mitchell,
Nolan, Palo Pinto, Shackelford, Stephens, Stonewall, Taylor

North Central - Wichita Falls 260,160 19 Archer, Baylor, Clay, Cooke, Foard, Hardeman, Jack, Montague, Throckmorton,
Wichita, Wilbarger, Young

North - Dallas 3,379,534 2 Dallas, Denton, Kaufman

North - Fort Worth 2,602,696 3 Ellis, Erath, Hood, Johnson, Navarro, Parker, Somervell, Tarrant, Wise

North - Plano/Sherman 1,098,874 9 Collin, Grayson, Rockwall

North - Texarkana/Tyler 1,307,509 8 Anderson, Bowie, Camp, Cass, Cherokee, Delta, Fannin, Franklin, Freestone,
Gregg, Harrison, Henderson, Hopkins, Houston, Hunt, Lamar, Marion, Morris,
Panola, Rains, Red River, Rusk, Smith, Titus, Trinity, Upshur, Van Zandt, Wood

Southeast - Beaumont/Galveston | 1,466,615 6 Angelina, Brazoria, Galveston, Hardin, Jasper, Jefferson, Liberty, Nacogdoches,
Newton, Orange, Polk, Sabine, San Augustine, San Jacinto, Shelby, Tyler

Southeast - Brazos Valley 925,075 11 Brazos, Burleson, Grimes, Leon, Madison, Montgomery, Robertson, Walker,
Washington

Southeast - Houston 5,352,934 1 Austin, Calhoun, Chambers, Colorado, Fort Bend, Harris, Matagorda, Waller,
Wharton

South - Corpus Christi/Gulf Coast | 780,545 14 Aransas, Bee, Brooks, DeWitt, Duval, Goliad, Gonzales, Jackson, Jim Wells,
Karnes, Kennedy, Kleberg, Lavaca, Live Oak, Nueces, Refugio, San Patricio,
Victoria

South - Laredo 342,389 17 Jim Hogg, Maverick, Webb, Zapata

South - Rio Grande Valley 1,332,071 7 Cameron, Hidalgo, Starr, Willacy

South - San Antonio 2,542,934 4 Atascosa, Bandera, Bexar, Comal, Dimmit, Edwards, Frio, Gillespie, Guadalupe,
Kendall, Kerr, Kinney, La Salle, McMullen, Medina, Real, Uvalde, Val Verde, Wil-
son, Zavala

West - El Paso 837,073 13 El Paso, Hudspeth

West - Midland/Big Bend 432,079 15 Andrews, Brewster, Crane, Culberson, Ector, Glasscock, Howard, Jeff Davis, Lov-
ing, Martin, Midland, Presidio, Reeves, Upton, Ward, Winkler

West - Panhandle 915,590 12 Armstrong, Bailey, Borden, Briscoe, Carson, Castro, Childress, Cochran, Colling-
sworth, Cottle, Crosby, Dallam, Dawson, Deaf Smith, Dickens, Donley, Floyd,
Gaines, Garza, Gray, Hale, Hall, Hansford, Hartley, Hemphill, Hockley, Hutchinson,
Kent, King, Lamb, Lipscomb, Lubbock, Lynn, Moore, Motley, Ochiltree, Oldham,
Parmer, Potter, Randall, Roberts, Scurry, Sherman, Swisher, Terry, Wheeler, Yoa-
kum

West - San Angelo 195,479 20 Coke, Coleman, Concho, Crockett, Irion, Kimble, Mason, McCulloch, Menard,
Pecos, Reagan, Runnels, Schleicher, Sterling, Sutton, Terrell, Tom Green

Central - Austin 1,493,659 5 Bastrop, Caldwell, Fayette, Hays, Lee, Travis

Central - Round Rock/Hill Country | 952,085 10 Bell, Blanco, Burnet, Lampasas, Llano, Milam, Mills, San Saba, Williamson

Central - Waco 420,924 16 Bosque, Coryell, Falls, Hamilton, Hill, Limestone, McLennan
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