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Dear Interested Parties:

I am pleased to share the results of the Impact of Oral Disease on the Health of Coloradans 2004 with you. This

report highlights oral health data from the new Colorado Oral Health Surveillance System, including screening

data from a 2004 random sample of kindergarten and third-grade students in the state, and analysis of data from

the Colorado Behavioral Risk Factor Surveillance System over the past several years. This report also addresses the

relationship oral diseases have on the overall health of Coloradans, including oral disease effects on pregnancy,

tobacco-related illnesses and quality of life.

The report is organized around the three main topic areas: oral health status; risk reduction; and workforce and

access. Interwoven throughout are key economic analyses highlighting that while cost-effective measures exist to

prevent many oral diseases, Coloradans generally do not take full advantage of these measures.

Colorado has made significant strides in the past decade in improving the oral health of its residents, including

appointment of the Governor’s Commission on Children’s Dental Health in 2000 and participation in the National

Governors Association’s Oral Health Policy Academy in 2001. Legislation has been enacted in the past three years

providing increased opportunities for Coloradans to access dental care and authorizing numerous resources to

assist dentists and dental hygienists in providing that care.

However, there are still disparities among our children, adults, and elderly in terms of their oral health and dental

treatment. One response to these concerns is that the Colorado Department of Public Health and Environment has

placed a strong emphasis on early prevention, through measures such as community water fluoridation and

school-based sealant programs.

The Impact of Oral Disease on the Health of Coloradans 2004 supports the development of a state oral health plan to

ensure improved health for all Coloradans.

Sincerely,

Douglas H. Benevento

Executive Director
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Impact of Oral Disease on the 
Health of Coloradans

Executive Summary

The Impact of Oral Disease on the Health of
Coloradans provides the most complete com-
pilation of oral health data for Colorado to

date from the Colorado Oral Health Surveillance
System, with state-specific baseline data for the
majority of Healthy People 2010 Oral Health Objec-
tives, including oral health status, risk factors, work-
force analysis, and the economic burden of oral
diseases. Colorado has had many successful policy
initiatives in the past decade, improving access and
raising awareness of the importance of oral health.
However, oral disease remains a major health issue
for the state.

ORAL HEALTH STATUS
Oral diseases, although nearly 100 percent pre-
ventable, affect children’s ability to concentrate and
learn; their speech development and self-esteem;
and adults’ employability and quality of life. The
2004 Basic Screening Survey (BSS) assessed over
4,000 kindergarten and third-grade children in Colo-
rado for untreated decay, decay experience, urgent
dental needs and sealants. The survey found that
46 percent of kindergarten and 57 percent of third-
grade children have cavities and/or fillings (decay
experience). Twenty-seven percent (27 percent) of
kindergarten and 26 percent of third-grade children
have untreated dental decay (cavities).

Colorado children in low-income schools have a
significantly higher prevalence of both decay expe-
rience and untreated decay compared to children
from higher-income schools. Of the kindergarten
and third-grade children screened, slightly more
than 25 percent require one or more quadrants of
treatment. Based on an average one-hour appoint-
ment per quadrant of treatment, more than 2,000
hours of treatment are currently needed to meet the
needs of the children screened.

While oral diseases are significant in themselves,
their relationship to overall general health is often
overlooked. Emerging research indicates a strong

relationship between poor oral health in expectant
mothers and pre-term/low birth weight deliveries.
The Colorado Pregnancy Risk Assessment Moni-
toring Survey (PRAMS) in 2000 and 2001 found
that 24 percent of mothers experienced a dental
problem during their pregnancy, but only half of
those sought dental care, increasing their risk for
pre-term/low birth weight deliveries.

Many adults in general suffer from unmet dental
needs and may not understand that good oral health
is essential to general health and well-being. In the
2002 Behavioral Risk Factor Surveillance System
(BRFSS) survey, nearly 4 percent reported they had
lost all their natural, permanent teeth. Individuals
with chronic medical conditions, such as diabetes,
cardiovascular disease, and tobacco-related illnesses,
are at increased risk for oral disease. The BRFSS
estimated that 59 percent of diabetics, and 44 per-
cent of smokers, have lost at least one tooth due to
decay or gum disease compared to 35 percent in the
general adult population.
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Cancers of the oral cavity also affect overall health
and well-being. The five-year survival rate of
oral/pharyngeal cancers is only 55 percent, lower
than that for prostate, cervical and breast cancers.
Surgery and treatment of oral cancer is one of the
most debilitating and disfiguring, affecting appear-
ance, speech, ability to eat, and quality of life. An
average of 342 new cases of oral cancer are diag-
nosed each year in Colorado, resulting in 75 deaths.
Tobacco and alcohol use are the major risk factors
and, working together, are thought to account for
75 percent to 90 percent of all oral and pharyngeal
cancers.

The percent of the population age 65 years and older
is increasing; therefore, a greater number of seniors
in Colorado will be in need of oral health services
in the coming years. Colorado ranks in the top three
states for seniors retaining their natural teeth; how-
ever, many seniors remain at high risk for peri-
odontal disease and tooth loss, due, in part, to loss
of dental insurance coverage after retirement. Only
30 percent of seniors over age 65 currently have any
type of dental insurance. Medicare, the primary
source of medical coverage for seniors, does not
include dental benefits, and Colorado Medicaid cov-
ers only those dental procedures that are directly
related to a concurrent medical condition. For low-
income seniors, maintaining a healthy dentition
may be cost prohibitive, resulting in poor nutri-
tional status and decreased quality of life.

RISK REDUCTION, PREVENTION,
AND COST SAVINGS
The most cost-effective preventive measures for
reducing dental decay are community water fluor-
idation and dental sealants. Fluoridation safely and
inexpensively benefits both children and adults,
regardless of socioeconomic status or access to den-
tal care. Colorado is fortunate to have many water
supplies with naturally optimal (0.9–1.1 parts per
million) levels of fluoride serving 14 percent of the
population. An additional 74 communities adjust
their fluoride levels, bringing the total population
on community water systems with optimal fluoride
to 74.6 percent. However, 25 percent of Coloradans
do not have access to fluoridated community water
supplies. If fluoridation programs were implemented
in these communities, the net savings for Colorado

would be $22.6 million, based on the current pop-
ulation, cost of fluoridation equipment, and aver-
age lifetime costs of dental restorations.

Dental sealants, a thin coating bonded into the pit
and fissures of the chewing surface of permanent
molars, are nearly 100 percent effective in prevent-
ing tooth decay. In 2004, only 35 percent of Colo-
rado third-graders had sealants on their first molars.
The prevalence of dental sealants is significantly
lower in Hispanic third-grade children compared
to similar white non-Hispanic children. If sealants
were available to children when their first molars
erupt, particularly in Colorado schools with 50 per-
cent or more of their students on free and reduced
school lunch programs (Center for Disease Control
guidelines), the Healthy People 2010 goal for
sealants (50 percent) would be met and oral health
disparities reduced. The estimated net savings of a
statewide school sealant program would be approx-
imately $1.2 million in one year alone.

WORKFORCE AND ACCESS
Colorado is ranked sixth highest in dentists per
capita in the nation, with a dentist-to-population
ratio of 56.5 per 100,000 in 1998. However, this
represents a 15 percent decrease since 1991, which
may indicate a future shortage trend, particularly
as the population in Colorado is expected to exceed
five million by 2010. Conversely, the dental hygien-
ist-to-population ratio in Colorado was 61.0 per
100,000 in 1998, with an anticipated major increase
of 50.7 percent by 2008. Colorado has one dental
school and four dental hygiene programs, graduat-
ing 120 dental professionals each year with plans
to increase by 20 percent in the next five years in
anticipation of these future trends.

A diverse dental workforce, and one able to service
low-income populations, is key to addressing the
unmet needs of minority patients in Colorado. Only
11 percent of the dental workforce is non-white
compared to 25 percent of the state population. Less
than 12 percent of Colorado licensed dentists par-
ticipate in Medicaid, due to a variety of factors, with
only 3 percent of Medicaid providers classified as
“significant providers.”
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SUCCESSES
Many innovative policies have been initiated in the
state to improve access to oral services. The results
of these efforts have included an increase from 26.4
percent in 1999 to 34.0 percent in 2003 in the num-
ber of Medicaid children receiving a dental visit.
This is significant in light of a 32 percent increase
in the number of eligible children during those five
years. A comprehensive dental benefit was added
to the Child Health Plan Plus program in March
2002 for low-income children not eligible for Med-
icaid. Administered by Delta Dental Plan of Colo-
rado with a network of over 800 dentists, more than
21,000 children received dental services in the first
year of the program, equaling a 34 percent utiliza-
tion rate.

Programs such as the Dental Loan Repayment Pro-
gram; allowing dental hygienists to bill Medicaid
directly; state health professional tax credit incen-
tives; and dental infrastructure grants have all con-
tributed to improved oral health of Coloradans.

FUTURE CONSIDERATIONS
While Colorado has made substantial progress in
improving the oral health of its residents, signifi-
cant disparities remain, including access to known
preventive measures, recognition of the importance
of oral health as it relates to general health, knowl-
edge of the impact of various risk behaviors on opti-
mal oral health, and utilization of benefits. There
is still more to learn about Coloradans’ oral health
status and behaviors, including the use of hospital
emergency rooms for acute dental problems and the
related costs to the public; and oral health status
and disease rates of special populations, including
migrant farm workers, Native Americans, and insti-
tutionalized elderly.

Developing strategies to improve oral health and
raising awareness of the importance of oral health
is the mission of the statewide coalition Oral Health
Awareness Colorado!, which involves profession-
als representing public, private, and non-profit
organizations interested in advancing oral health
statewide. The development of a state oral health
plan will provide strategic guidance to government,
health professions, education, business, and com-
munities in improving the oral health, and thereby
the overall health, of Coloradans. The Colorado
Oral Health Surveillance System will track trends
in oral disease rates, providing one measure of eval-
uation for the strategies prioritized in the state oral
health plan. It is hoped that readers of The Impact
of Oral Disease on the Health of Coloradans will find
these data useful as they continue their efforts to
understand the factors influencing oral health in
Colorado.

For a copy of the full report go to:
http://www.cdphe.state.co.us/pp/oralhealth/
impact.pdf
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Introduction
The Colorado Department of Public Health and Environment is pleased to present 
Impact of Oral Disease on the Health of Coloradans.

This report provides the most complete com-
pilation of oral health data for Colorado to
date, with state-specific baseline data for the

majority of Healthy People 2010 Oral Health Objec-
tives, including oral health status, risk factors, work-
force analysis, and economic burden of oral diseases.
This is a culmination of the new Colorado Oral
Health Surveillance System, which will track oral
disease trends in the decades to come and provide
a glimpse into the effects of oral disease on the gen-
eral health of Coloradans.

This document is not the “beginning,” however.
Many positive changes in oral health policy in Colo-
rado have occurred over the last decade, resulting
in greater access to oral care services. Policy changes
at the state and local levels, as well as increased pub-
lic-private partnerships, have raised public aware-
ness of the importance of oral health. In addition,
the development of the Colorado Oral Health Sur-
veillance System allows monitoring of improve-
ments in oral health that have led up to this report.

In 1994, the first oral health needs “assessment”
was completed as a joint effort between the Oral
Health Program at the Colorado Department of Pub-
lic Health and Environment and the Department of
Applied Dentistry at the University of Colorado
School of Dentistry. More than 1,300 individuals,
accessing dental offices throughout the state, were
screened for decayed, missing and filled teeth. The
results provided a rough baseline for comparison
to Healthy People 2000 Objectives as they were “best
case scenario” of oral health in Colorado, because
the assessment involved people who already had
access to dental care. Even here, however, oral health
disparities were evident, particularly for children.
The “Oral Health of Coloradans 1994” resulted in
the Governor’s Office support of legislation to cre-
ate a preventive dental program for children. The
Dental Care Act of 1997 passed, without accompa-
nying appropriation, just in time for passage of the
federal legislation creating the State Children’s Health
Insurance Program (SCHIP), which accomplished
many of the same objectives in the state legislation.

However, dental benefits were not included in the
first few years of the Colorado SCHIP program, the
Child Health Plan Plus (CHP+). It became evident
that the oral health of low-income children was not
going to improve without resources for improving
access to dental care.

In May 2000, with the support of Anthem Blue Cross
Blue Shield Foundation, Governor Bill Owens
appointed the members of the Colorado Commis-
sion on Children’s Dental Health. This commission,
co-chaired by Jane Norton, previous executive direc-
tor of the Colorado Department of Public Health
and Environment, and James Rizzuto, previous exec-
utive director of the Colorado Department of Health
Care Policy and Financing—with representation
from dental providers, academia, health policy and
the legislature—met for six months to craft nine
recommendations for improving the oral health of
children. These recommendations, “Addressing the
Crisis of Oral Health Access for Colorado’s Chil-
dren,” presented to the Governor and General
Assembly in December 2000, resulted in five suc-
cessful legislative initiatives in 2001, including:

� A dental benefit in the Child Health Plan Plus
(CHP+) program, provided there was an ade-
quate dental workforce;

� $2 million in dental infrastructure funds, admin-
istered by the Colorado Department of Health
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Care Policy and Financing, to support dental
practices in increasing their number of Medic-
aid and CHP+ patients;

� Addition of unsupervised dental hygienists as
recognized providers with Medicaid;

� Addition of dentists and dental hygienists to the
State Income Tax Program for Health Profes-
sionals, allowing a full tax credit to health pro-
fessionals living and practicing in rural areas of
the state with outstanding educational loans;
and

� The creation of the Dental Loan Repayment Pro-
gram for dentists and hygienists serving low-
income populations throughout the state, and
who had outstanding professional educational
loans.

The results of these policy changes have been sig-
nificant. In 2001, Colorado was one of the first states
to participate in the National Governors Associa-
tion’s Oral Health Policy Academy. The Colorado
team, led by Jane Norton, over the next year devel-
oped a workplan for implementation of the nine
commission recommendations and legislative ini-
tiatives. Through the work of this team, and a num-
ber of separate initiatives from the philanthropic
community, business, education, and government
entities, significant strides in oral health have been
made.

� More than 34 percent of CHP+ enrolled children
received dental services in the first year of the
program benefit.

� More than 20,000 Medicaid and CHP+ children
have received oral health care due to the
increased infrastructure and capacity of 19 den-
tal practices and clinics receiving infrastructure
grants.

� More than 35,000 under-served Coloradans have
received dental care from 24 dentists and hygien-
ists participating in the State Dental Loan Repay-
ment Program.

� Nearly 2,800 Medicaid children have received
preventive services from dental hygienists
enrolled as Medicaid providers.

� New fixed, mobile and portable dental models
have been implemented in many areas through-
out the state.

� Three local oral health coalitions have formed
to address the immediate oral health needs at
the community level.

In 2002, Colorado was one of 13 recipients of a
“Support for State Oral Disease Prevention Pro-
grams” cooperative agreement from the Division of
Oral Health at the Centers for Disease Control and
Prevention (CDC). This agreement has allowed the
Oral Health Program at the Colorado Department
of Public Health and Environment to increase its
infrastructure and capacity for oral health surveil-
lance and policy development. The initial result of
the increased surveillance capacity was the pub-
lishing of oral health data in the “Snapshot of Oral
Health in Colorado,” highlighting 2001–2002 oral
health data from school screenings, statewide tele-
phone surveys and community water fluoridation
databases. Mailed to key stakeholders throughout
the state, the data clearly indicated that Colorado
still had work to do to reduce significant oral health
disparities. This document, presenting a more com-
prehensive documentation of oral disease in Colo-
rado, and including an economic assessment of oral
health burden in addition to the cost-savings of pre-
ventive strategies, highlights the increased capac-
ity afforded by the new surveillance system.

Colorado has made substantial gains in improving
the oral health of its residents. However, oral dis-
ease, nearly 100 percent preventable, is still a major
health issue for the state. Knowledge of “baseline”
and trend data, and increasing awareness of the link-
ages between oral health and general health, are the
first steps in evaluating community efforts to
improve the overall health of Colorado’s residents.
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There are many oral health initiatives currently
ongoing throughout the state, solidifying unique
public-private partnerships and securing non-tra-
ditional funding sources. A statewide oral health
coalition has formed, engaging providers, business
representatives, educators, third-party payers, and
community leaders. Oral Health Awareness Colo-
rado! (OHAC!) has a mission: “to develop and pro-
mote strategies to achieve optimal oral health for
all Coloradans.” The primary goals of OHAC!
include raising awareness of the relationship between
oral health and general health through its media
campaign, “Be A Smart Mouth” (www.beasmart
mouth.com), and developing the state oral health
plan with broad stakeholder input.

The Impact of Oral Disease on the Health of Colo-
radans is presented in sections with supporting data
addressing health status and risk reduction by life
cycle, access to care, and a final section on what is
not known, offering opportunities for further
research. By providing a launching point for the
development of a comprehensive state oral health
plan, including subsequent monitoring of oral dis-
ease burden, Colorado will have a clear strategic
vision on improving the health of all Coloradans.



7

Demographics

Geographically, Colorado is the eighth largest
state in the United States, covering over
104,000 square miles, with a population

density of 39 persons per square mile, compared
with the national average of 77. Colorado is pri-
marily a rural state with approximately 4.5 million
people, an increase of 37 percent since the 1990
census, with 80 percent residing in 10 metropoli-
tan counties on the eastern side of the Rocky Moun-
tains, known as the “front range.”

Twenty-three of Colorado’s 64 counties are frontier
(less than six people per square mile) and an addi-
tional 24 counties are rural. Also known as the
“highest” state because of its altitude, Colorado’s
numerous mountain passes often create geograph-
ical barriers in accessing oral health care services.

The population in Colorado is primarily white/non-
Hispanic (75 percent Census 2000), but the pro-
portion of minorities has increased significantly in
the last decade (Figure 2). Once making up only 13
percent of Colorado’s population in 1990, Hispanic
populations have increased to over 17 percent. Many
of this population are also Spanish speaking, espe-
cially among the more than 40,000 migrant and sea-
sonal farmworkers in Colorado each year. The

percentage of Black and Asian/Pacific Islander pop-
ulations remains fairly low. Colorado’s Ute Moun-
tain and Southern Ute reservations, in the southwest
corner of the state, are home to a portion of the
state’s one percent Native American population.

Figure 2: Colorado’s Population by 
Race/Ethnicity, U.S. Census 2000

25

70

70
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Colorado Springs
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More than
80% of
Colorado
counties
are rural
or frontier.

The percentage of Hispanic
populations in Colorado has
increased from 13% to 17% in
the last decade.

Figure 1: Colorado Urban Areas, U.S. Census 2000
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Oral Health Status of Coloradans
Oral diseases and their consequences continue to be a silent burden that 
many Coloradans face daily.

“What amounts to a ‘silent epidemic’ of dental and
oral diseases is affecting some population groups.
This burden of disease restricts activities in school,
work, and home, and often significantly diminishes
the quality of life” stated Surgeon General David O.
Satcher, MD, in “Oral Health in America: A Report
of the Surgeon General” in 2000.

Good oral health means being free of chronic
oral-facial pain, oral and pharyngeal (throat)
cancers, oral soft tissue lesions, birth defects

such as cleft lip and palate, and conditions that affect
the oral, dental and craniofacial tissues. Safe and
effective preventive strategies for maintaining oral
health have lead to marked improvements in the
oral health of Americans in the past 50 years and,
as a result, most middle-aged and younger Ameri-
cans can expect to retain their natural teeth over
their lifetimes and not have any serious oral health
problems. However, these benefits are not available
to all Americans.1

The Colorado Oral Health Surveillance System,
developed in 2004, tracks a series of key oral health
indicators across the lifespan. This system allows
for various analyses of factors contributing to the
significant oral health disparities in Colorado, and
will enable the state to track oral disease trends and
evaluate the effectiveness of implemented strate-
gies. The data presented here is the result of the first
year of this system.

CHILDREN
Oral diseases affect children’s
ability to concentrate and learn,
as well as their speech devel-
opment, eating habits, activity
levels and self-esteem. Nation-
ally, dental decay is five times
more common than childhood
asthma and seven times more
common than hayfever. An estimated 96,000 chil-
dren ages 0–12 have asthma in Colorado, which
indicates Colorado has similar data.2

The prevalence of tooth decay (cavities) in children
is measured through the assessment of decay expe-
rience (if they have ever had decay and now have
fillings), untreated decay (active, unfilled cavities),
and urgent care (reported pain or a significant den-
tal infection that necessitates immediate care).

The 2004 Basic Screening Survey (BSS) assessed
more than 4,000 kindergarten and third-grade chil-
dren in Colorado for untreated decay, caries expe-
rience, urgent dental needs and sealants. Figure 3
illustrates that 46 percent of kindergarten and 57
percent of third-grade children have cavities and/or
fillings (decay experience). Twenty-seven percent
of kindergarten and 26 percent of third-grade chil-

dren have untreated dental
decay (cavities). Less than 35
percent of third-graders had
dental sealants, a protective
measure to prevent tooth decay,
compared to the Healthy Peo-
ple 2010 goal of 50 percent.3

The percentage of Colorado
children with untreated decay
is unevenly distributed in the

state, with the greatest unmet needs in areas of the
state with a high percentage of low-income popu-
lations.4 Using free and reduced lunch eligibility as
an approximate measure for socioeconomic status,5

An estimated 7.8
million hours of school
are lost annually in
Colorado due to acute
oral pain and infection.
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children in low-income schools (greater than 50
percent eligible for free or reduced price meals) have
a significantly higher prevalence of both decay expe-
rience and untreated decay compared to children
from higher income schools (less than 25 percent
eligible for free or reduced price meals). Children
from low-income schools, however, have a signifi-
cantly lower prevalence of dental sealants. 4

In comparing Colorado to neighboring states and
the Healthy People 2010 goal of 21 percent, the state
ranks closely to Oregon and Utah in nearing attain-
ment of the Healthy People goal for untreated decay.
However, the eventual goal is to minimize, and ulti-
mately prevent, all untreated decay in Colorado’s
children.

In addition, children at low-income schools had a
significantly higher mean number of quadrants in
need of dental care. Of the kindergarten and third-
grade children screened, slightly more than 25 per-

cent required one or more
quadrants of treatment. Based
on an average one-hour
appointment per quadrant of
treatment, more than 2,000
hours of treatment are cur-
rently needed to meet the
needs of the children screened.

As the screening sample rep-
resented 4 percent of all the
Colorado kindergarten and
third-grade children, the esti-
mated amount of treatment
needed for Colorado’s children
exceeds half a million hours.

Oral health disparities are
evident from the 2004 Basic
Screening Survey. For both
kindergarten and third-grade
children, Hispanic children,
compared to white children,
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have a significantly higher prevalence of caries
experience and untreated decay (p<<0.01). Con-
versely, the prevalence of dental sealants is signif-
icantly lower in Hispanic third-grade children
compared to similar white non-Hispanic children
(p<<0.01). (Note: The racial/ethnic disparities
noted may be associated with differences in socioe-
conomic status.)

Tooth decay begins early in a child’s life. Rampant
decay is often found among low-income toddlers
and preschoolers. Head Start, serving children 5
years old and younger, in addition to pregnant
women, is one program that can identify oral dis-

ease early and increase the school readiness of young
children from families with low incomes.6 In Colo-
rado, 11,333 children ages 3–5 were enrolled in
Head Start in 2002–2003. Head Start Program Per-
formance Standards state that programs, in collab-
oration with parents, must determine each child’s
oral health status within 90 days of entry into the
program. Nationally, the percent of Head Start chil-
dren completing the dental exam is 88 percent;
whereas, in Colorado, the percentage is 79 percent.
Figure 8 illustrates how Colorado measures up com-
pared to the nation and the Region VIII states of
South Dakota, North Dakota, Montana, Utah, and
Wyoming, collectively and individually.
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White Hispanic

Kindergarten Third-grade Kindergarten Third-grade

Caries experience (%)
(95% CI) 35.8 53.3 62.9 67.3

Untreated decay (%)
(95% CI) 21.5 22.2 38.7 37.4

Treatment Urgency
No obvious problem (%) 76.0 64.9 56.7 48.4

Early care (%) 19.6 31.0 34.0 41.9

Urgent care (%) 4.4 4.1 9.3 9.7

Sealants Not Measured 38.1 Not Measured 25.7

Table 1: Oral Health of Colorado’s Kindergarten and Third-Grade Children Stratified by Race/Ethnicity
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A convenience sample of 2,935 Head Start children
throughout the state was screened to determine the
percentage with decay experience and untreated
tooth decay, using the Basic Screening Survey tool.
Results indicate significant oral health needs among
this low-income population. All children had poor
oral health regardless of race or ethnicity, with the
level of dental disease more than three times higher
than the Healthy People 2010 goal of 9 percent.

Forty-two percent of the children had decay expe-
rience. Thirty-two percent of the children had
untreated decay with 7 percent having decay in all
four quadrants. Eighteen percent had a pattern of
decay known as early childhood caries (ECC).

CLEFT LIP AND CLEFT PALATE
While dental decay is the most common oral dis-
ease in children, cleft lip/cleft palate is one of the
most common and visible congenital anomalies,
affecting more than 120 newborns every year in
Colorado. Children born with craniofacial defects,
such as cleft lip and palate, require surgical treat-
ment of these defects and extensive reconstruction
that involves many health specialists. Colorado
Responds to Children with Special Needs (CRCSN)
identifies children, up to age 3, that have been diag-
nosed as having a cleft lip and/or a cleft palate and
refers them to the Health Care Program for Chil-
dren and Youth with Special Needs for follow up
and referral. Currently, two craniofacial anomaly
teams are located in Denver and Colorado Springs
and enlist the expertise of at least 12 multidiscipli-
nary health professionals and surgeons. Other cleft
lip/cleft palate clinics, which refer to providers in
the community, are located in Pueblo, Larimer, Weld,
and Mesa counties.
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Table 2: Rates of Cleft Lip with/without Cleft palate,
Colorado, 1997–2001

The economic burden of cleft lip/palate in Colorado
is estimated to be nearly $14 million each year. These
costs include direct medical costs in addition to
those associated with lost wages due to morbidity
and mortality, and educational costs associated with
developmental delays. This estimate is conservative
since it does not include costs associated with lower
quality-of-life.8

Productivity losses due to mortality, excluded from
the graph, are included in the cost estimate and
amount to approximately half of all the costs. In
addition, parent productivity losses associated with
limited employment or not working and family psy-
chosocial costs such as pain and suffering are
excluded from the cost estimate.

PREGNANCY
Emerging research indicates a strong relationship
between poor oral health in expectant mothers and
pre-term/low birth weight deliveries.1 The National
Institutes of Health reports that as many as 18 per-
cent of pre-term low birth weight infants born in
the U.S. may be attributed to infectious oral disease.
Studies have implicated oral disease infections stim-
ulate uterine contraction, cervical dilation, labor
and miscarriage.9 Evidence is promising that there
may be an association between treating periodon-
tal disease during pregnancy and improved birth
outcomes.

For a variety of reasons, including concerns of how
dental treatment may affect the unborn child on the
part of both dentists and the expectant mothers,
many pregnant women are not receiving needed
dental care.10

The 2000 and 2001 combined analysis (conducted
by the Centers for Disease Control and Prevention)
of data from the Colorado Pregnancy Risk Assess-
ment Monitoring Survey (PRAMS) indicate that 24
percent of mothers experienced a dental problem
during their pregnancy but only half of those sought
dental care.11

The importance of oral health care is not being dis-
cussed with pregnant women at the same frequency
as other behaviors. While 70 percent of pregnant

YEAR OF BIRTH Count Rate

1998 113 18.99

1999 118 18.99

2000 115 17.58

2001 136 20.30

2002 117 17.10
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Figure 10: Colorado Costs for Cleft Lip and Palate
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women were counseled by their prenatal provider
on smoking and 72 percent were counseled on alco-
hol use, less than 40 percent received counseling
on dental care.11

Research indicates that pregnant women with gum
disease who receive a thorough cleaning signifi-
cantly reduce their risk for pre-term/low birth weight
deliveries. Figure 13 illustrates that 41 percent of
pregnant women in Colorado had their teeth cleaned
during pregnancy, 16 percent had a cleaning after
giving birth, 9 percent had not had their teeth
cleaned in 1–2 years before getting pregnant, and
11 percent had neglected to have their teeth cleaned
for more than 2 years.9

The PRAMS analysis also revealed that privately
insured pregnant women accessed dental care more
frequently than Medicaid eligible women, and over
40 percent of Medicaid eligible women had not
received dental care in more than 24 months.11

PRAMS also collects data from patients who receive
care at Community Health Centers in Colorado, who
serve a disproportionate share of low-income, unin-
sured or publicly insured women. Although some
Health Centers offer dental care, in 2003 they only
had the resources to provide dental services to 15
percent of the total patient population. PRAMS data
showed that mothers who received their prenatal
care from a Community Health Center were 66 per-
cent less likely than women covered by an HMO or
private physician to seek dental care; this is likely

due to the exclusively poor population served by
Community Health Centers, a group at higher risk
for not accessing dental services.

Additional maternal risk factors for not seeking den-
tal care include: mothers between the ages of 20–29
years old, mothers with incomes less than
$40,000/year, women who had two or more off-
spring at one birth (twins, triplets), and those who
initiated prenatal care late (after the third
trimester).11

ADULTS
Many adults suffer from unmet dental needs and may
not understand that good oral health is essential to
general health and well-being. In 2002, 35 percent
of Colorado adults reported that they had lost a per-
manent tooth due to decay or gum disease, and nearly
4 percent reported they had lost all their natural, per-
manent teeth.12 Slightly less than one-third of adults
over the age of 18 reported that they had not visited
the dentist in the previous year and 35 percent had
not had their teeth cleaned.12 Data from the 1999
Behavioral Risk Factor Surveillance Survey (BRFSS)
indicated that for adults ages 18–54, a greater per-
centage access dental care than medical care. (1999
data was used as this is the most recent year that
access to dental and medical care was asked in the
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same year.) However, after age 55 the trend reverses,
with a greater percentage accessing medical care.
While further analysis is warranted, this trend may
be due to loss of employer-based dental insurance
and the fact that Medicare does not include dental
health coverage.

Table 3: BRFSS Dental and Health Visits 
in the Last Year by Age, 1999

HEALTH DISPARITIES
Health disparities include the disproportionate bur-
den of oral disease that occurs among under-repre-
sented racial and ethnic minority groups,
low-income Coloradans, elderly adults, migrant and
seasonal farm workers, and those in rural areas.

Social, economic and cultural factors affect how oral
health services are delivered and how people access
and utilize services.13 In the 2002 BRFSS, there were
significant racial disparities among adults who had
lost six or more teeth due to decay or periodontal
disease (Figure 14).

INCOME AND EDUCATION
Income and education are strong predictors of a per-
son’s future health and serve as an approximate
measure for socioeconomic status. Results from
2002 BRFSS illustrate the relationship between oral
health access and education level.

Figure 15 illustrates that Coloradans with a college
education were three times more likely to have vis-
ited the dentist in the past year compared to those
with elementary school as the last grade completed.
Lack of private or employer-paid dental insurance
coverage, and less oral health literacy, may also con-
tribute to these figures.

Age Group Dental Visit
(1999)

Medical Visit
(1999)

18–24 68.1 60.0

25–34 62.1 55.3

35–44 70.5 57.9

45–54 71.0 61.8

55–64 71.2 73.9

65 + 63.8 81.4
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Figure 14: Oral Health Status of Colorado Adults, BRFSS 2002
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Individuals with chronic medical conditions, such
as diabetes, cardiovascular disease and tobacco-
related illnesses, are also at increased risk for oral
disease. Conversely, some chronic conditions fur-
ther aggravate oral disease. Many systemic diseases,
such as HIV and AIDS, have adverse oral health
effects and result in greater prevalence of oral dis-
eases. The 2002 Colorado BFRSS estimated that 59
percent of diabetics, and 44 percent of smokers,
have lost at least one tooth due to decay or gum dis-
ease (Figure 16) compared to 35 percent in the gen-
eral adult population.12

ELDERLY
The elderly are at high risk for periodontal disease
and tooth loss, due, in part, to lack of access to pre-
ventive measures when they were young, and loss
of dental insurance coverage. The percent of the
population age 65 years and older is increasing;
therefore a greater number of persons age 65 years

and older in Colorado will be in need of oral health
services in the coming years. Nationally, the cost of
restorations in 2002 for new tooth decay among the
elderly was estimated to be $23.8 million.8 While
Americans paid out-of-pocket for approximately
one-half of all dental care expenses in 2000, people
age 65 and older paid more than 75 percent of their
dental expenses.14

Table 4: Dental and Health Insurance by Age, 
BRFSS 1997

Colorado ranks in the top three states with the great-
est percentage of seniors retaining their natural teeth
at 60.5 percent.15 However, 18 percent of Coloradans
over age 65 have lost ALL their natural teeth. Only
30 percent of seniors have any type of dental insur-
ance, Table 4. Medicare, the primary source of med-
ical coverage for seniors, does not include dental
benefits, and Colorado Medicaid covers only those
dental procedures that are directly related to a con-
current medical condition. The increasing number
of seniors with fixed incomes and without dental
insurance reduces the likelihood of accessing dental
care. For low-income seniors, maintaining a healthy
dentition may be cost prohibitive, resulting in poor
nutritional status and decreased quality of life.

“Those who suffer the worst
oral health are found among
the poor of all ages, with poor
children and poor older
Americans particularly
vulnerable.”

Oral Health in America: 
A Report of the Surgeon General, 2000.
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Age
Group

Health Insurance
(1997)

Dental Insurance
(1997)

18–24 72.8 54.9

25–34 84.4 61.9

35–44 85.2 67.3

45–54 93.3 66.4

55–64 92.9 52.6

65 + 100.0 30.0
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This results in significant economic burden for the
elderly in Colorado. In addition to costs associated
with tooth loss and repairing previous restorations,
the annual cost of restorations for new decay are
estimated to be $23.8 million. 8

Colorado is fortunate to have one of the few dental
programs dedicated to seniors in the U.S. The Den-
tal Assistance Program for the Elderly provides
grants to dental providers and Area Agencies on
Aging to serve low-income seniors’ dental needs.
Nearly 25,000
seniors in Colo-
rado are eligible
for the program;
however, due to
capacity con-
straints, only 4
percent of those eligible receive services on a yearly
basis. While the majority of funds are spent on den-
tures and related services, 34 percent of participat-
ing seniors receive preventive services, indicating
a shift in the oral health needs of seniors toward
maintenance of natural teeth. A study is currently
underway to analyze the past 15 years of dental
claims data in this program to better describe this
shift and to determine the adequacy of the current
scope of benefits.

ORAL AND PHARYNGEAL
CANCERS
In 2001, there were 342 new cases of oral cancer
diagnosed and 75 oral cancer deaths in Colorado.20

More than 90 percent of these cancers are squamous
cell carcinomas—cancers of the epithelial cells.1

The most common sites are the tongue, the lips and
the floor of the mouth.1

Cancers of the oral cavity are among the most debil-
itating and disfiguring, as surgery and treatment of
oral cancer often affect appearance, speech, ability
to eat and quality of life. However, oral cancer is
one of the most preventable malignancies. Tobacco
and alcohol use are the major risk factors and, work-
ing together, are thought to account for 75 percent
to 90 percent of all oral and pharyngeal cancers in
the United States.17,18 Colorado data appears to be
similar. 16 “Alcohol is thought to act as a solvent
that facilitates the penetration of tobacco carcino-
gens into oral tissue.”1 In Colorado, nearly 2 per-
cent of adults report drinking everyday.12 More than
18 percent of adults are cigarette smokers, and
approximately 9 percent use tobacco products other
than cigarettes, including spit tobacco, cigars, and
pipes.22

The cumulative risk of cancers of the oral cavity for
Coloradans is 1 in 61 for men and 1 in 136 for

USA 1996–2000 Colorado 1996–2000 Colorado 2001

N Rate N Rate N Rate

Male

All Races 67382 16.2 1107 13.8 219 12.2

White/Non-Hispanic 57220 15.8 956 14.1 193 12.9

White/Hispanic 102 13.2 20 11.1

Black 6978 20.0 35 11.9 4 7.2

Female

All Races 33008 6.4 527 5.5 123 6.0

White/Non-Hispanic 28421 6.3 476 5.9 107 6.3

White/Hispanic 36 3.7 12 5.0

Black 2888 6.4 9 2.9 1 2.5

60% of Colorado
seniors still have
their natural teeth

Table 5: Oral Cavity and Pharynx—Number of Diagnosed Cancers and Average Annual Age-Adjusted 
Incidence per 100,000 by Sex, Geographic Area, Race/Ethnicity, and Time Period, 

USA 1996–2000 and Colorado 1996–2000 and 2001
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women.20 The annual
incidence rate of oral
cavity and pharynx
cancer is significantly
lower in Colorado (15
percent lower) than
the national average.20

The incidence rates of
oral cancers for non-
Hispanic whites has generally been higher than those
for Hispanics and African Americans.20 Table 5 com-
bines five years of oral cancer incidence data in
Colorado and shows the significantly lower rates
among Hispanic and African-American females com-
pared to white females. Though not statistically sig-
nificant, the same trends are reflected among males.20

Early stage of disease detection is a significant key
to oral cancer survival. Blacks and Hispanic groups
are significantly less likely to receive early diagno-
sis than whites in Colorado (Figure 17).20

In addition, the five-year survival rate of oral/pha-
ryngeal cancers for all races is only 54 percent. Sur-
vival rates are substantially worse for blacks (43
percent) and Hispanics (46 percent) than for whites
(55 percent), and lower than that for prostate, cer-
vical, and breast cancers. 20

The economic burden of oral cancer in Colorado
is estimated to be $62,800 per case; the total for
all cases in Colorado approximately $20 million

per year.8 These estimates include valuation of lost
productivity due to morbidity or disfigurement,
other pain and suffering due to side effects of treat-
ment or lower quality of life.8 This figure is con-
servative as it does not include costs associated
with lower productivity due to morbidity or lower
quality of life.

Prevention programs such as smoking cessation and
education about chewing tobacco could lower the
incidence of oral cancers in Colorado and the costs
associated with treating them.6

In Colorado
over the last 10
years, rates of
oral cancer and
mortality have
decreased.
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TOBACCO USE
Tobacco use, a known risk factor for periodontal
disease and oral cancer, is higher among Colorado
youth than national averages. 21 More than 25 per-
cent of Colorado students in grades 9–12 reported
smoking in the past month, and many had their first
cigarette before they were 10 years old.21 Overall,
18.5 percent of Colorado’s adult residents currently
smoke, which is less than the 22 percent nation-
ally.22,41 The highest prevalence is among 18–24
years olds, of which 22.5 percent smoke, lower than
the national figure of 28.5 percent.22,41

Smokeless tobacco is associated with leukoplakia,
oral cancer, decay and periodontal disease. Colo-
rado’s youth also report using smokeless tobacco at
a rate higher than the national average with approx-
imately 24 percent of high school youth reporting
ever using it compared to the national rate of 18.3
percent (Figure 20).21 Fewer than one in 20 adult
women has ever used smokeless tobacco, and only
one in a thousand currently uses it. However, among
high school, young adult, and adult populations,
spit tobacco use is higher in Colorado than the
national average.21

Current use of smokeless tobacco also varies widely
among Colorado’s ethnic populations. Among men
aged 18–44, smokeless tobacco use is more com-
mon among white non-Hispanic men than among
Hispanic or black non-Hispanic men (Figure 21).19

Colorado is making significant strides in reducing
tobacco use. In 2003, nearly 53 percent of Colorado
adults had tried to quit smoking in the previous 12
months.42 Seventy-three percent of adult smokers
reported being advised to quit by a medical
provider.42

“Tobacco Use Cessation Tools for Oral Health
Providers” is a tool kit developed by the Colorado
Department of Public Health and Environment’s
State Tobacco Education and Prevention Partner-
ship and the Oral Health Program. The kit contains
patient brochures and posters, information for den-
tal providers, and toothbrushes preprinted with the
Colorado Quitline (a toll-free telephone counsel-
ing service that connects people who want to quit
smoking with trained counselors). More than 3200
kits have been sent to dental providers in the state
to assist them in counseling their patients about
tobacco use.

Use of snuff or chewing tobacco
is almost exclusively a male
behavior, especially among
adults.
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Figure 20: Youth Who Ever Used Smokeless Tobacco
(Chewing tobacco, snuff or dip), Colorado 2001
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Risk Reduction
Safe and effective prevention measures exist that reduce the prevalence of oral diseases.

Individuals, health care providers and commu-
nities all have a role in implementing these meas-
ures to improve oral health and prevent disease.

COMMUNITY WATER
FLUORIDATION
The most cost-effective preventive measure for
reducing dental decay is community water fluor-
idation.3 Fluoridation is the adjustment of fluo-
ride in community drinking water supplies up to
the optimal level for prevention of decay. Since its
inception in the second half of the 20th century,
fluoridation of community water supplies is respon-
sible for major reductions in tooth decay (40–70
percent in children) and tooth loss in adults (40–60
percent).23 The Centers for Disease Control and
Prevention estimates the per capita cost of water
fluoridation over a person’s lifetime is less than
the cost of one dental filling.3 Fluoridation safely
and inexpensively benefits both children and
adults, regardless of socioeconomic status or access
to dental care.1

Colorado is fortunate to have many water supplies
with naturally optimal (0.9–1.1 parts per million)
levels of fluoride serving 14 percent of the popula-
tion. An additional 74 communities adjust their flu-
oride levels, bringing the total population on
community water systems with optimal fluoride to
74.6 percent.

Ongoing education of individuals, health care
providers and community leaders is needed to assure
continual progress in maintaining and increasing
access to this preventive measure.
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Colorado is
fortunate to
have many
water supplies
with naturally
occurring
optimal levels
of fluoride.

The estimated
net savings for
Colorado, if
community
water
fluoridation
programs
were
implemented,
would be
$22.6 million.8



20

The cost per person of instituting and maintaining
a water fluoridation program in a community
decreases with an increase in population (Figure
24).8 Fluoridation benefits all residents on the com-
munity water system and is particularly important
to addressing oral health disparities in vulnerable
populations that have limited access to dental care
services.

In Colorado, 25 percent of residents do not have
access to fluoridated community water supplies. Six
communities account for two-thirds of this un-
served population (Figure 25). If fluoridation pro-
grams were implemented in these communities, the

net savings for Colorado, in 2004 dollars, would be
$22.6 million. (Fluoridation program savings are
due to reductions in dental decay.) This would
increase the percentage of Coloradans on commu-
nity systems with optimal levels of fluoride to 90
percent.24, 8
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75–100%

Data Not Available

Figure 23: Percentage of State PWS Population Receiving Fluoridated Water, 2004
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DENTAL SEALANTS
Dental sealants, a thin coating bonded into the pit
and fissures of the chewing surface of permanent
molars, are nearly 100 percent effective in prevent-
ing tooth decay.1 When properly placed and retained,
dental sealants are a highly effective primary pre-
ventive measure. The Task Force on Community
Preventive Services recommends that sealant pro-
grams be included as part of a comprehensive pop-
ulation-based strategy to prevent and control dental
decay in communities.25

Many children in Colorado have not had access to
dental sealants. The Healthy People 2010 goal is for
50 percent of third-grade children to have sealants
on at least one of their
first permanent molars.3

In 2004, only 35 percent
of Colorado third-graders
had sealants on their first
molars; that proportion
decreasing to 25.7 per-
cent for Hispanic stu-
dents (Figure 26).4 The
Colorado Department of
Public Health and Envi-
ronment’s Oral Health
Program and Kids in
Need of Dentistry co-
sponsor the “Chopper
Topper” sealant program,
providing sealants to
more than 1,100 low-
income second graders in
34 Denver metropolitan
elementary schools each
year.

Reaching the Healthy People 2010 goal varies by
county throughout the state. From the third-grade
screening data, county estimates were derived. Coun-
ties categorized as close to the goal are within 80
percent of the goal. Counties at some distance from
the goal are between 51 percent and 79 percent of
the goal. Counties far from the goal are 50 percent
or less of the desired goal (Figure 27).
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Figure 26: Oral status in Colorado Third-Grade
Children by Race/Ethnicity, 2004
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Figure 27: Sealant Prevalence in Colorado Third-Grade Children, 2002
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Colorado’s Basic Screening Survey found that chil-
dren estimated to be “at risk” for tooth decay, by
free and reduced lunch status, have fewer sealants
compared to those who are at lower risk2 (Figure
28). The Task Force on Community Preventive Serv-
ices found school-based/school-linked sealant pro-
grams to be cost effective, and that the median
decrease in decay in permanent molars among chil-
dren 6–17 years of age was 60 percent, regardless
of socioeconomic status and risk of decay.25

If the existing school-based sealant model were
expanded to provide sealants to all second graders
in Colorado schools with 50 percent or more of their
students on free and reduced school lunch programs,
the Healthy People 2010 goal for sealants would be
met and oral health disparities reduced.8

The estimated net savings of a statewide school
sealant program (program savings minus costs)
would be approximately $1.2 million in one year
alone. 8 In other words, for every dollar spent for a
school sealant program two dollars are saved, based
on a decrease in dental decay and sealant retention
rates over time. Potential savings could be much
greater if a portion of sealant program costs are cov-
ered through donations of volunteer dental profes-
sional time and supplies. 8
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Workforce and Access to Dental Services

ORAL HEALTH WORKFORCE

Workforce, to be considered sufficient,
must have an adequate capacity to pro-
vide care that is accessible and accept-

able to address the oral needs and wants of
Coloradans.1

Colorado is ranked sixth highest in dentists per
capita in the nation, with a dentist-to-population
ratio of 56.5 per 100,000 in 1998 (Figure 29).26

However, this represents a 15 percent decrease since
1991.27

Nationally, the ratio of dentists-to-population is also
declining. Estimates predict a significant shortage
by 2020 due to the number of retiring dentists out-
pacing the number of dental graduates.28 Conversely,
the dental hygienist-to-population ratio in Colo-
rado was 61.0 per 100,000 in 1998, with an antic-
ipated major increase of 50.7 percent by 2008.27

“Clinical oral health care is
predominantly provided by a
private practice dental
workforce”1

31–39 46–53

39–46 53–95

US: 48.4 Region VIII: 51.6 Colorado: 56.5

Figure 29: Dentists Per 100,000 Population, 1998
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Table 6: Ratio Dental Assistant and Dental Hygienists to
Dentist and per 100,000 Population

The distribution of dentists is concentrated along
the Front Range, in the major population centers.
Many rural populations face excessive distances to
obtain dental care. Communities with a shortage of
dental professionals have limited access across all
age strata, from children to seniors. In 1999, a den-
tist survey was conducted by the Colorado State
Board of Dental Examiners and the University of
Colorado School of Dentistry in conjunction with
licensure renewals. The results indicate that the
majority of dentists practice in metropolitan areas,
primarily along the Front Range, which corresponds

with high-density population centers. In contrast
to medicine where only 26 percent of physicians
are in family or internal medicine practices, 74 per-
cent of the dentists responding indicate general prac-
tice as their primary specialty, with an additional 4
percent in pediatrics and less than 1 percent in pub-
lic health.29

African-American, Latino,
and Native-American dentists
are underrepresented in
Colorado. A quarter of Colo-
rado’s population is non-
white, but only 11 percent of
the dental workforce is non-
white.26 A diverse dental
workforce is key to address-
ing the unmet needs of
minority patients in Colo-
rado.1

“Traditionally, Colorado has
depended upon dentists
migrating into the state to
supply its dental manpower
needs. The University of
Colorado School of Dentistry
(UCSD) ameliorates this sit-
uation by providing about
one-fourth of the new

Colorado Region
VIII US

Dental Assistants
1998 4,150 9,190 231,380

Per dentist 1.9 2.0 1.8

Per 100, 000 pop. 104.6 104.5 85.6

Dental Hygienists
1998 2,420 4,760 140,750

Per dentist 1.1 1.0 1.1

Per 100,000 pop. 61.0 54.1 52.1
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Figure 30: Dental Practice Sites by Zip Code in Colorado

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%
PopulationDentists

American
Indian/

American
Native

Asian &
Pacific

Islander

Hispanic/
Latino(a)

Black/
African

American

Non-
Hispanic
White

89

72

2

12

4
11

5 4
0 1

Figure 31: Race/Ethnicity of Dentists and
the Population, U.S. 1999



25

dentists in the state.”30 The University of Colorado
School of Dentistry, the only dental school in Colo-
rado, currently has the capacity to graduate 35 stu-
dents each year, but will be increasing to 50 in the
next few years. The four dental
hygiene programs in the state col-
lectively graduate just over 80 den-
tal hygienists each year. In addition,
there are five accredited dental assist-
ing programs in the state with 100
graduates per year.

The state Primary Care Office collab-
orates with the federal Division of
Shortage Designation to designate
counties and/or specific census tracts
as dental Health Professional Shortage Areas (HPSA).
In order for an area to be designated, one of the fol-
lowing criteria must be met: 1) a dentist-to-popu-
lation ratio of 1:5,000 or greater; or 2) a
dentist-to-population ratio of 1:4,000 or greater in
areas with less than half the population on fluori-
dated water or where greater than 20 percent of the
population is at 200 percent or below the federal
poverty level.31

Sixty-nine percent of Colorado counties are cur-
rently designated as primary care Health Profes-
sional Shortage Areas or Medically Underserved
Areas. While only 13  counties are designated as

either geographic or low-income dental Health Pro-
fessional Shortage Areas, it is not an accurate rep-
resentation of those that may qualify (Figure 32).
Colorado traditionally relies on communities to pre-

pare the application to assure support
for the designation. Efforts are cur-
rently underway to identify and des-
ignate all areas that would potentially
qualify.

For dentists and dental hygienists that
are willing to work in underserved
areas and/or serve underserved pop-
ulations, there are state and federal
professional incentive programs
including scholarships, education loan

repayment and state health professional tax credit
programs.

According to the Children’s Dental Health Project
in Washington, D.C., an estimated 90 percent of the
nation’s dentists, including specialists, provide serv-
ices in the private sector of the dental care delivery
system.27 The remaining 10 percent provide serv-
ices in the public sector, including community and
migrant health centers, school-based health cen-
ters, private non-profit clinics, and county health
departments. There are 16 federally funded com-
munity health centers in Colorado, 10 of which
have an on-site dental program serving 18 rural

sites.32 There are 17 school-
based health centers in the
state, four of which have an
oral health component, pro-
viding 847 dental visits in
2002-2003.33 In addition,
there are eight private non-
profit dental clinics con-
tributing to the dental safety
net capacity in Colorado.

Fifteen counties in Colorado
have organized health depart-
ments; the remaining coun-
ties are served by public
health nursing offices. How-
ever, only two health depart-
ments, Denver Health
Medical and Tri-County
Health Department, have a
dental component.

While only 13
counties are
designated as
HPSAs, it does
not represent
those that may
qualify.

MOFFAT

ROUTT

JACKSON
LARIMER WELD

LOGAN

SEDGWICK

PHILLIPS

RIO BLANCO

GRAND BOULDER

MORGAN

WASHINGTON

YUMA

GARFIELD
EAGLE

GILPIN

CLEAR CREEK

SUMMIT

JEFFERSON

ADAMS

ARAPAHOE

DEN
VER

BROOMFIELD

MESA

DELTA

PITKIN

GUNNISON

LAKE PARK

CHAFFEE

TELLER

DOUGLAS ELBERT

LINCOLN

KIT CARSON

CHEYENNEEL PASO

MONTROSE

OURAY
SAGUACHE

FREMONT

CUSTER

PUEBLO

CROWLEY

KIOWA

SAN MIGUEL HINSDALE

SAN JUAN

MINERAL

RIO GRANDE ALAMOSA

HUERFANO

OTERO
BENT PROWERS

DOLORES

MONTEZUMA
LA PLATA

ARCHULETA CONEJOS
COSTILLA

LAS ANIMAS
BACA

45 No Designation 6 Partial County 13 Whole County

Figure 32: Dental Health Professional Shortage Areas in Colorado



26

ACCESS TO DENTAL SERVICES
Access barriers include lack of dental insurance and
limited availability of dental providers accepting
publicly funded programs, as well as lack of knowl-
edge about the importance of oral health as it relates
to general health and well-being.

While an estimated 43 million Americans currently
are without medical insurance, there are more than
150 million Americans with limited or no dental
insurance. The most vulnerable populations are
those least likely to receive preventive and restora-
tive dental services, such as the low income, the
least educated, racial and ethnic minorities, immi-
grants, the elderly, persons with HIV, the develop-
mentally and medically disabled, and the uninsured.1

In Colorado, 42 percent of adults reported not hav-
ing dental insurance,12 and 30.5 percent of Colo-
rado children are estimated to be without coverage.9

Another contributing factor is the utilization of
available resources. In a recent Behavioral Risk Fac-
tor Surveillance System survey, 33 percent of Colo-
radans had not visited the dentist in the past year;
of those, 40 percent responded that they did not
see a reason to go, while only 26 percent stated cost
as the primary reason. Other reasons included fear
and pain, and not having a dentist (Figure 33).12

It is estimated that 51.4 percent of Colorado’s chil-
dren, under age 19, did not have a dental visit in
2000–2001. Of those who had a dental visit in the
same time period, estimated average expenditures
were $539 million dollars.34

Many Coloradans have difficulty finding dental care
as evidenced by calls received by the Family Health
Line at the Colorado Department of Public Health
and Environment, which tracks calls requesting infor-
mation and referral to health care services. The num-
ber of dental-specific calls has steadily increased over
the 2000–2002 period, averaging slightly more than
200 calls per year (Figure 34).

ORAL HEALTH FINANCING
The National Centers for Medicare and Medicaid
Services estimate that in 2002 Americans paid 45
percent of their total dental costs out-of-pocket.
Additionally, the Medical Expenditure Panel Sur-
vey (MEPS) reported that the mean annual dental
expense among persons that visited the dentist in
2000 was $497.19.14

In Colorado, more than $1 billion is spent on den-
tal services each year. The economic burden of oral
disease far surpasses that amount due to costs asso-
ciated with untreated disease, related adverse health
effects, productivity losses and reduced quality of
life. The economic burden is difficult to measure
because oral needs are met in different settings,

Many people do not
understand the importance of
preventive dental care.

Fear/Pain
9% Other

20%

No Access 1%

No Dentist 4%

Figure 33: Reasons Coloradans Did Not Visit the 
Dentist Within the Last Year, 1997
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including dental offices, physician offices, and hos-
pitals. Dental decay is primarily treated in dental
offices with the costs of these services estimated to
average more than $250 per person per year. 8

Medicaid is the primary funder of health care for
low-income families, elderly and disabled people in
the United States. Eligibility is based on state and
national criteria, and in Colorado, children ages
6–17 who are from families of four with incomes
below $18,400 are eligible.35 Medicaid serves 19
percent of all children in Colorado, but access to
oral health services is limited by several factors,
including Medicaid beneficiaries not fully under-
standing their dental benefits, the availability of
dentists who accept new or any Medicaid clients,
and low reimbursement rates.

There are an estimated 258,748 children currently
eligible (2004) for Medicaid, but less than 12 per-
cent of Colorado licensed dentists participate in Med-
icaid. Only 3 percent of Medicaid providers are
classified as “significant providers”38. This is an espe-
cially acute problem in rural counties where there
may not be any dentists that accept Medicaid. 37

Nationally, only 1-in-5 Medicaid-eligible children
received any dental service the preceding year.39

However, Colorado has made significant progress
in improving access to oral health care services for
Medicaid-enrolled children. The implementation
by the Department of Health Care Policy and Financ-
ing of streamlining processes have increased provider
participation from 431 providers in 2002 to 530 in
2003. These processes included:

� Simplification of the provider application;

� Elimination of most prior authorization require-
ments for children;

� Faster claims payments;

� Adoption of American Dental Association pro-
cedure codes;

� Training of provider staff;

� Simplification of eligibility determinations;

� Allowing unsupervised dental hygienists to
become Medicaid providers.

In addition, the implementa-
tion of many of the recom-
mendations of the Colorado
Commission on Children’s
Dental Health has also
increased the availability of
oral health services to the Med-
icaid population. The Dental
Loan Repayment Program has
allowed 24 dentists and
hygienists the ability to serve
more than 10,000 Medicaid
children. The dental infra-
structure grants, administered
by the Department of Health
Care Policy and Financing,
supported the expansion of 13
dental practices and clinics so
that they may see additional
Medicaid and other under-
served patients.

Out-of-Pocket
45%

Private 52%

Public 3%

Figure 35: Sources of Payment for Dental Services
in the United States, 2002
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Figure 36: Counties Without a Medicaid-Participating Dentist
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The results have been a significant increase in the
number of Medicaid children seen (Figure 38). The
percent of Colorado Medicaid-eligible children that
received any kind of dental care increased from 26.4
percent in 1999 to 34.0 percent in 2003. 40 This is
even more significant in light of a 32 percent increase
in the number of eligible children during the past
five years.

Breaking down these percentages by age group illus-
trates significant differences and opportunities to
improve access to dental services. With the current
emphasis on seeing children under the age of 3, the
overall percentage of Medicaid utilization will most
likely increase (Figure 38).

The Child Health Plan Plus (CHP+) is a public/pri-
vate partnership providing subsidized medical and
dental insurance for children from low-income fam-
ilies who are not eligible for Medicaid, and is Colo-
rado’s State Children Health Insurance Program
(SCHIP). A comprehensive dental benefit, includ-
ing preventive, restorative, oral surgery, and
endodontics, was added to CHP+ in March 2002.
Preventive services have no co-pay, and other serv-
ices have co-pays of $5.00 or less.40 Administered
by Delta Dental Plan of Colorado with a network
more than 800 dentists, more than 21,000 children
received dental services in the first year of the pro-
gram, which equaled a 34 percent utilization rate.40

A significant percentage of Colorado dentists donate
dental services to underserved and disabled popu-
lations. In the Give Kids a Smile Day (American
Dental Association) and Smile-A-Bration (Delta
Dental Plan of Colorado) in the two-year period
2003–2004, more than 5,700 children received free
dental services from nearly 400 participating den-
tists and dental hygienists. Further the Colorado
Foundation of Dentistry for the Handicapped
reached the $10 million mark in 2004 in the value
of services provided to developmentally disabled
Coloradans.
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Future Considerations
GAPS AND NEXT STEPS

Colorado has made substantial progress in
improving the oral health of its residents.
However, significant disparities remain,

including access to known preventive measures,
recognition of the importance of oral health as it
relates to general health, knowledge of the impact
of various risk behaviors on optimal oral health,
utilization of benefits, and projected workforce
shortages.

While the information presented here is the most
comprehensive to date, it is by no means complete.
There is still more to learn about Coloradans’ oral
health status and behaviors, including:

� Percentage of children visiting the dentist by age
1, consistent with the American Academy of
Pediatric Dentistry recommendation;

� Oral hygiene practices in daycare settings;

� Actual, and perceived, oral health of adolescents
and prevalence of risk behaviors including oral
piercing;

� Use of hospital emergency rooms for acute den-
tal problems and the related costs to the public;

� Fluoride levels in private well systems;

� Oral health status and disease rates of special
populations, including migrant and native pop-
ulations; and

� Oral health status of institutionalized elderly.

Developing strategies to improve oral health and
raising awareness of the importance of oral health
is the mission of the statewide coalition Oral Health
Awareness Colorado! (OHAC!) The coalition
involves professionals representing a wide range of
public, private, and non-profit organizations inter-
ested in advancing oral health in Colorado. Its mis-
sion is to develop and to promote strategies that
achieve optimal oral health for all Coloradans,
including the development of a state oral health
plan, with broad stakeholder input, to be released
in summer 2005.

The state oral health plan will provide strategic guid-
ance to government, health professions, education,
business and communities in improving the oral
health and, thereby, the overall health of Coloradans.
The Colorado Oral Health Surveillance System will
track trends in oral disease rates, providing one
measure of evaluation for the strategies prioritized
in the state oral health plan.

It is hoped that readers of “The Impact of Oral Dis-
ease on the Health of Coloradans” will find these data
useful as they continue their efforts to understand
the factors influencing oral health in Colorado.
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