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Introduction

Tooth decay is one of the most common chronic conditions among children. Approximately 23%
of children aged 2—11 years have at least one primary tooth with untreated decay and 20% of
adolescents aged 12—19 years have at least one permanent tooth with untreated decay (1). Tooth
decay, if left untreated, can cause pain and infection, and can lead to problems with eating,
speaking, and learning (2). Risk factors for tooth decay include recent history of cavities, low
fluoride exposure, and living in a low-income household (3). Prevalence of untreated decay in
primary or permanent teeth among children from lower-income households is more than twice
that among children from higher-income households (7). Prevalence of untreated tooth decay is
also higher among Mexican-American children and non-Hispanic black children than among
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white non-Hispanic children (7). By age 15, approximately 60% of all adolescents will have
experienced tooth decay (7). An estimated 51.7 million school hours are missed annually by
school-aged children because of a dental problem or visit (4).

In 2009, the total dental expenses for U.S. children aged 5—17 years were approximately $20
billion (5), accounting for 17.7% of all health-care expenses among this age group (6).
Approximately 40% of dental costs were paid out of pocket (5), compared with 17% for medical
care (6). Approximately one fourth of U.S. children do not have dental insurance (private or
public) (7). The types of services covered by dental insurance vary widely by plan, but typically
have higher copayments and lower annual limits than services covered by medical insurance (8).

Clinical interventions, including dental sealants and fluoride (e.g., topical gels and varnishes and
oral fluoride supplementation) are effective in preventing and controlling tooth decay. Dental
sealants are coatings placed on the pits and fissures of posterior teeth where the majority of
decay occurs in children (9). A systematic review of randomized controlled trials found that
dental sealants reduce decay in permanent molars by 81% approximately 2 years after placement
and continue to be effective up to 4.5 years after placement (10). Effectiveness remains strong as
long as sealants are retained in the pits and fissures (3). For these reasons, combined with
findings that sealant retention rates exceed 70% in the primary teeth after 3 years, the American
Dental Association (ADA) Council on Scientific Affairs recommends the placement of dental
sealants on primary and permanent molars for children at risk for developing tooth decay (9).
Although the recommendation was made on the basis of clinical effectiveness, the ADA Council
on Scientific Affairs noted that several economic models demonstrated that delivering sealants to
children at-risk for caries also was cost-effective. Two models found that placing sealants on the
permanent first molars of children at high-risk for tooth decay strictly dominated not placing
sealants (i.e., reduced cavities and saved costs) (11,12). Systematic reviews of randomized
controlled trials also have found that professional or professionally supervised application of
fluoride gel prevents more than one quarter of decay in permanent teeth (13) and professional
application of fluoride varnish prevents one third of decay in primary teeth and almost half of
decay in permanent teeth (14). The ADA Council on Scientific Affairs also recommends for at-risk
children aged <6 years the professional application of 2.26 percent fluoride varnish at least twice
yearly and for at-risk children aged >6 years, the professional application of 2.26 percent fluoride
varnish or 1.23 percent (APF*) fluoride gel at least twice yearly (15). In addition, the U.S.
Preventive Services Task Force (USPSTF) recommends that primary care clinicians apply
fluoride varnish to the primary teeth of all infants and young children beginning when their first
primary tooth comes in (USPSTF Grade B recommendation, which means USPSTF recommends
the service) (16); and that they prescribe oral fluoride supplementation at currently
recommended doses to preschool children beginning at age 6 months whose primary water
source is deficient in fluoride (USPSTF Grade B recommendation) (16).

Preventing tooth decay is enhanced by early identification of children at high risk for the disease
(3) and subsequent delivery of effective interventions. The American Academy of Pediatrics
(AAP) (17), ADA, the Academy of General Dentistry, and the American Academy of Pediatric
Dentistry (AAPD) encourage families to have accessed a dental home by the time their child is 1
year old to deter the development of tooth decay (18). AAPD recommends that after the first
dental visit a child should be seen by a dentist every 6 months or, according to a schedule
recommended by the dentist, on the basis of the child's individual needs (19). The National
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Quality Forum (NQF) has endorsed two oral health performance measures related to dental use.
These include the percentage of children and adolescents enrolled in Medicaid with an annual
dental visit (NQF #1388) and the percentage of children and adolescents with a preventive dental
visit in the past 12 months (NQF #1334) (20).

Although preventive dental care is effective, for reasons previously noted, the percentage of
children using dental care is low (1). The Healthy People 2020 initiative, recognizing the problem
of low use of preventive dental care, especially among those at highest risk, set several oral health
objectives (OH) to increase acceptance and adoption of effective preventive interventions (21).
These objectives include 1) increasing the proportion of children, adolescents, and adults who
used the oral health care system in the past year from its baseline value of 44.5% by 10%
(objective OH-7, a leading health indicator); 2) increasing the proportion of low-income children
and adolescents who received any preventive dental service during the past year from its baseline
value of 30.2% by 10% (objective OH-8); and 3) increasing the proportion of children and
adolescents who have received dental sealants on their molar teeth by 10% (objective OH-12).

The reports in this supplement provide the public and stakeholders responsible for infant, child,
and adolescent health (including public health practitioners, parents or guardians and their
employers, health plans, health professionals, schools, child care facilities, community groups,
and voluntary associations) with easily understood and transparent information about the use of
selected clinical preventive services that can improve the health of infants, children, and
adolescents. The topic in this report is one of 11 topics selected on the basis of existing evidence-
based clinical practice recommendations or guidelines for the preventive services and availability
of data system(s) for monitoring (22). This report analyzes 2003—2009 data from the Medical
Expenditure Panel Survey (MEPS) and 2005-2010 data from the National Health and Nutrition
Examination Survey (NHANES) to determine the proportion of children and adolescents who
have used dental care and received preventive dental services. Public health agencies play an
important role in increasing access to preventive dental services by supporting provision of
preventive services in nonclinical settings such as schools. These agencies also can promote
policies that increase access to preventive dental services such as increasing Medicaid
reimbursements for dental services and increasing public awareness about the importance of oral
health and the effectiveness of the use of fluorides and sealants. Public health agencies can use
these data to benchmark progress toward the goal of improving regular access to dental care and
to preventive services and reducing the prevalence of tooth decay in children and adolescents.

Methods

To estimate the use of dental care and receipt of preventive dental services, specifically
professionally applied sealant or topical fluoride gel or varnish within the calendar year, CDC
analyzed 2009 data from MEPSS for 12,143 children and adolescents aged 0—21 years. To
evaluate trends, CDC used MEPS data during 2003—2009. MEPS is a set of large-scale surveys of
families and persons, their medical providers, and employers across the United States. Dental
data are collected during the survey of families and persons who are drawn from a nationally
representative subsample of households that participated in the previous year's National Health
Interview Survey (conducted by the National Center for Health Statistics). The receipt of dental
services measures for 2009 are presented by the following characteristics: child's sex, age,
race/ethnicity, health insurance status, dental insurance status (e.g., reported having private
dental insurance at some point within the past year), and disability status; family income-poverty
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ratio; and head of household education level.

To estimate the prevalence of sealant use for children and adolescents aged 5—19 years, CDC
analyzed combined 2005-2010 NHANES data (three cycles). NHANES is a complex, multistage
probability sample of the noninstitutionalized U.S. population.§ During 2005—2010, an examiner
visually assessed each child's teeth using the Basic Screening Examination (BSE) and recorded
information including whether the child had at least one tooth with a sealant. During
2005—2010, a total of 8,492 children and adolescents aged 5—19 years received a BSE; of these,
8,481 had valid data for dental sealants. NHANES did not collect data for sealants on children
aged <5 years during 2005—2008, nor adolescents aged >19 years during 2009—2010. Sealants
remain on teeth for several years after placement (9), and do not need to be replaced every year.
For this reason, expected estimates of the percentage of children who have sealants on their teeth
at the time of NHANES examination will be higher than estimates of the percentage of children
who received sealants in 1 year from the MEPS survey.

Dental insurance status was not available from NHANES during 2005-2010. Otherwise,
estimates of sealant prevalence are presented by the same characteristics as the receipt of dental
service measures from MEPS. For MEPS estimates, disability was defined as receiving help or
supervision in conducting activities of daily living because of impairment, or a physical or mental
health problem. For NHANES estimates, disability was defined as reporting a limitation in
crawling, walking, running, or playing, having a long-term impairment or health problem, or
having received special education or early intervention.

All analyses were conducted using statistical software to account for the complex sample design
of MEPS and NHANES data. Estimates from MEPS and NHANES were obtained using the
expenditure file person weights and the examination sample weights, respectively. Estimates
with relative standard errors >30% are not presented. Confidence intervals (CIs) reported are
95% ClIs. To test whether use of dental care, receipt of preventive dental services, or prevalence of
dental sealants varied by the characteristic of the child, CDC used a chi-square test of
independence for nominal characteristic variables and a chi-square test of linear trend for ordinal
characteristic variables. Cochran-Mantel-Haenszel Chi-square tests of linear trend were used to
test whether receipt of dental services varied from 2003 to 2009. All findings reported in the text
are determined to be significant at p<0.05.

Results

Less than half of children aged <21 years (43.8%) used dental care in 2009 and only 14.2% of
children aged <21 years received a preventive dental service (i.e., topical fluoride, sealants, or
both) (Table 1). Children aged 6—10 years and 11—15 years were more likely to use dental care
(55.0% and 57.8%, respectively) than children aged o—2 years (7.6%), 3—5 years (43.7%), and
16—21 years (41.8%). Lower likelihood of dental care use and receipt of preventive care was
associated with being a non-Hispanic black or Hispanic child, having lower family income, head
of household having lower educational attainment, and not having medical insurance. Children
with private dental insurance were more likely to receive preventive care than were children
without private dental insurance.

The percentage of children and adolescents using dental care or receiving a preventive dental
service annually did not vary during 2003—2009 (Figure). Among children who used dental care,
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approximately one third received topical fluoride or a sealant. However, among children who
used dental care, those with private health insurance or from families with higher income or
education were more likely to receive these preventive services.

Approximately 31% of children aged 5—19 years had at least one dental sealant during
2005—-2010 (Table 2). Lower sealant prevalence was associated with being non-Hispanic black or
Mexican American, having lower family income, head of household having lower educational
attainment, or not having private health insurance. Neither dental sealant prevalence nor dental
use varied by disability status.

Discussion

In 2009, less than half of children and adolescents had a dental visit in the past year, and
approximately 15% of children received sealants or topical fluoride. These low levels of dental use
have persisted throughout the preceding decade. Sealant prevalence was also low; among
children with teeth likely to be eligible for sealant placement, less than one third had sealants.

Socioeconomic groups with low levels of dental use—non-Hispanic blacks, Hispanics, those with
low family income, and low educational attainment by head of household—also have been
documented to have higher prevalence of untreated decay than the general population (7). The
low use of dental care and preventive dental services among children at high-risk for dental
problems is likely associated with financial barriers and low oral health literacy. The findings in
this report indicate that children with private dental insurance were more likely to have had a
dental visit during the past year and to have received preventive dental services than were
children without private dental insurance. A recent Institute of Medicine (IOM) report found that
low oral health literacy in the United States created obstacles to recognizing the risk for oral
diseases as well as seeking and receiving needed oral health care (8).

This report also found that very young children (aged <3 years) were even less likely than older
children to use dental care. Among these very young children at risk for tooth decay, early
establishment of a dental home might reduce dental treatment costs. An analysis of North
Carolina Medicaid claims data during 1992—1997 found that children who received a preventive
dental service before age 1 year had lower dental costs over 5 years than did children receiving
their first preventive service at age 2—5 years (23). However, a later analysis of North Carolina
Medicaid claims during 1999—2006 found no difference in subsequent dental decay related
treatment outcomes between children receiving their first preventive dental visit by age 18
months compared with children at age 18—42 months. Children with existing dental decay
receiving their first tertiary preventive visit before age 18 months did have lower rates of
subsequent treatment and dental treatment costs than similar children aged 18—42 months (24).

This report only included sealants and topical fluoride as preventive services on the basis of their
strong evidence of effectiveness (10,13,14). Dental prophylaxis (e.g., tooth cleaning and
polishing), a commonly received service, was not included because insufficient evidence exists
that it prevents tooth decay (25). As a result, the percentage of children receiving preventive
dental services in this report is lower than values reported in other studies (7,26).

Ongoing changes in the U.S. health-care system offer opportunities to improve the use of clinical
preventive services among infants, children, and adolescents. The Patient Protection and
Affordable Care Act of 2010 (as amended by the Health Care and Education Reconciliation Act of

10/29/17,9:29 AM



Use of Dental Care and Effective Preventive Services in Preventin... https://www.cdc.gov/mmwr/preview/mmwrhtml/su6302a9.htm

2010 and referred to collectively as the Affordable Care Act [ACA]) expands insurance coverage,
consumer protections, and access to care and places a greater emphasis on prevention (27). As of
September 23, 2010, ACA § 1001 requires nongrandfathered private health plans to cover, with
no cost-sharing, a collection of four types of clinical preventive services, including 1)
recommended services of USPSTF graded A (strongly recommended) or B (recommended) (28);
2) vaccinations recommended by the Advisory Committee on Immunization Practices (29); 3)
services adopted for infants, children, and adolescents under the Bright Futures guidelines
supported by the Health Resources and Services Administration (HRSA) and AAP (18) and those
developed by the Discretionary Advisory Committee on Heritable Disorders in Newborns and
Children (30); and 4) women's preventive services as provided in comprehensive guidelines
supported by HRSA (31). USPSTF recommends application of fluoride varnish to the primary
teeth of preschool children beginning when the first tooth comes in as a Grade B service and oral
fluoride supplementation as a Grade B service for preschool children beginning at age 6 months
and whose primary water source is deficient in fluoride (16). Bright Futures guidelines
recommend certain oral health services for children and adolescents including pediatric oral
health risk assessments beginning at age 6 months (18). State Medicaid programs cover oral
health services as part of the Early and Periodic Screening, Diagnostic and Treatment benefit.

The Health Insurance Marketplace (or Health Insurance Exchange) began providing access to
private health insurance for small employers and to persons and families interested in exploring
their options for coverage, with policies taking effect as early as January 2014.Y Insurance plans
sold on the Marketplace must cover the four types of recommended clinical preventive services
without cost-sharing. These services delivered by primary care providers include oral fluoride
supplementation for preschool children beginning at age 6 months whose primary water source
is deficient in fluoride, fluoride varnish for children aged <6 years, and certain oral health
services for children (e.g., pediatric oral health risk assessments) beginning at age 6 months. The
Affordable Care Act also includes provisions addressing the supply of dental providers.
Specifically, the Act authorizes the Secretary of the U.S. Department of Health and Human
Services to make grants to fund the training of general, pediatric, and public-health dentists, and
establish a loan repayment program for dental faculty in institutions (ACA § 5303). The U.S.
Department of Health and Human Services also has developed a multiagency national action
plan to improve health literacy, of which oral health was a component (32). One of the plan's
goals is to promote changes in the health-care delivery system that improve health information,
communication, informed decision-making, and access to health services.

The receipt of preventive dental services should increase over time because of the provisions in
the Affordable Care Act that address oral health, including the insurance reforms that require
that certain oral health services be covered and the training grants designed to increase the
supply of dental health providers. A recent IOM report emphasized the importance of the U.S.
Department of Health and Human Services promoting the use of preventive dental services
because of the strong evidence for their effectiveness, which could potentially reduce overall
treatment need and costs (33). Increased dental insurance coverage and other measures should
increase the likelihood that very young children have a dental home.

Public health agencies and organizations, dental providers and their professional societies, and
private and public insurers are key stakeholders in increasing receipt of preventive dental
services. Public health surveillance can identify population subgroups that might require
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additional strategies to access clinical services needed to prevent dental decay. Recently, CDC's
Division of Oral Health, the Association of State and Territorial Dental Director, and the Council
of State and Territorial Epidemiologists, added indicators of Medicaid and Children's Health
Insurance Program (CHIP) beneficiaries' use of clinical dental preventive services to the National
Oral Health Surveillance System (34).

Dental providers and insurers play a key role in ensuring that children receive timely and
effective dental care. ADA, the Centers for Medicare and Medicaid Services (CMS), private
insurers, and federal public health agencies participate in the Dental Quality Alliance, which was
formed to develop and test quality measures for oral health. The Association of State and
Territorial Dental Directors and the Medicaid/CHIP State Dental Association also recently
formed the Partnership for Alignment Project to assess and facilitate collaboration between state
public health and medical assistance departments. Collaboration might include increased use of
Medicaid/CHIP enrollment and claims data for public health program planning, and use of
public health strategies to increase access to care for Medicaid/CHIP enrolled children through
the CMS-sponsored voluntary state pediatric oral health action plan.

CDC's Division of Oral Health, through cooperative agreements with state grantees, funds school-
based sealant programs (SBSP) and state infrastructure to increase effectiveness, reach, and
efficiency of these programs. SBSP typically target schools with students likely to have high levels
of untreated decay and low use of clinical services (i.e., where >50% of children are eligible for
the reduced and free meal program) and provide children with referrals for clinical dental care.
Strong evidence supports the effectiveness of SBSP in preventing decay (10) and increasing the
number of high risk children (e.g., Medicaid enrolled) who receive sealants (35). Evidence also
demonstrates that sealants are cost-effective when provided to children from low-income
families. An analysis of Alabama Medicaid claims data during 1985-1992 found that total dental
costs (including the cost of sealants) were lower among children receiving sealants (36). An
analysis of North Carolina Medicaid claims data found that among high-risk children (i.e., who
had received caries related procedures on at least two chewing surfaces), providing sealants was
associated with lower dental costs over a 5- year period (37). Finally, an analysis of total dental
costs among children from low-income families found that average total dental costs were lower
for children who participated in a school-based sealant program than children who attended a
school without such a program (38).

Limitations

The findings in this report are subject to at least two limitations. First, MEPS data used to
generate measures of use are self-reported or reported by parents and caregivers. Although
MEPS collects information from medical providers and insurers, in addition to that from
patients, on use of medical services, it does not do so for dental care. Because MEPS interviews
patients several times (i.e., approximately every 6 months over 2 years), it might be less subject
to recall and social desirability bias than self-reported dental care use in other national surveys,
which asks respondents once about the time since they last received dental care (39). Second, the
dental data collection protocol for NHANES changed between 2005—2008 and 2009—2010. The
type of examiner changed from health technicians in 2005-2008 to dental hygienists in
2009—2010. However, in all cycles of NHANES during 2005—2010 examiners were trained by
the U.S. standard reference examiner, and interexaminer reliability for presence of dental
sealants ranged from substantial to almost perfect (40).
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Conclusion

Dental decay is one of the most common health conditions among children and adolescents.
Although clinical interventions are effective in preventing and controlling tooth decay, only 44%
of children and adolescents visited a dentist in 2009, and 14% received a dental sealant or topical
fluoride application. These low levels of use persisted during 2003—2009. During 2005-2010,
less than one third of children had a dental sealant. Provisions in the Affordable Care Act likely
will increase the number of children and adolescents with regular access to dental care and to
preventive services that have the potential to substantially reduce tooth decay. This might
ultimately lead to improved quality of life and school performance.
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* Acidulated Phosphate Fluoride.

T Dental care is provided in a comprehensive, continuously accessible, coordinated, and family
centered way.

§ Additional information is available at http://meps.ahrq.gov/mepsweb/ & .

9 Additional information is available at http://www.cdc.gov/nchs/nhanes.htm.
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FIGURE. Percentage of children and adolescents aged 0—21 years who used dental
care or received preventive dental services (topical fluoride, or sealant, or both) in
a calendar year — Medical Expenditure Panel Survey, United States, 2003—2009
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Alternate Text: This figure is a line graph that presents the percentage of children receiving at

least one service within the past year in two categories: 1) preventive, and 2) any during
2003-20009.

TABLE 1. Prevalence of dental visit and receipt of preventive services (topical
fluoride, sealant, or both) among children and adolescents, aged 0—21 years —
Medical Expenditure Panel Survey, United States, 2009

Dental visit Preventive services
Characteristic

No. % (95% CI) % (95% CI)
Sex
Male 6,240 42.5% (40.4—44.5) 14.3 (12.8-15.9)
Female 5,903 45.1 (43.0—47.2) 14.2 (12.7-15.8)
Age group (years)
0-10 6,128 38.7% (36.7—40.7) 15.9% (14.4-17.6)
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Uninsured 1,217 18.6  (15.3—22.5) 3.9 (2.5-6.1)

Private dental insurance

Yes 4,277 52.1% (49.5-54.8) 18.4*% (16.1-20.9)
No 7,866 36.5 (34.8-39.0) 10.8 (9.5-12.4)
Disabilities

Yes 237 42.8 (34.6—50.7) 12.1  (6.9—20.4)
No 11,006 43.8 (42.0—45.6) 14.3 (12.9-15.7)
Total 12,143 43.8 (42.0—45.6) 14.2 (12.9-15.6)

* Chi-square test of independence significant at p<0.05.
T Persons of Hispanic ethnicity might be of any race or combination of races.
§ Chi-square test of linear trend significant at p<0.05.

9 Relative standard error >30%.

TABLE 2. Prevalence of dental sealants among children and adolescents aged 5-19
years — Medical Expenditure Panel Survey, United States, 2009, and National
Health and Nutrition Examination Survey, United States, 2005—2010

Characteristic No. % (95% CI)
Sex

Male 4,326 20.8* (27.5—32.2)
Female 4,155 32.9  (30.3-35.5)
Age group (yrs)

5-19 8,481 31.3*  (29.3-33.3)
5—10 3,451 24.3 (22.2-26.4)
11-19 5,030 35.8 (33.4-38.3)
11-15 2,825 394  (36.4-42.5)
16—19 2,205 31.1 (27.9-34.5)
Race/Ethnicity
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Mexican-American 2,470 26.7% (24.1—29.5)
Black, non-Hispanic 2,284 21.0 (18.4—23.9)
White, non-Hispanic 2,527 34.4 (31.4-37.5)
Other 1200 33.3 (29.8-37.0)

Family income-poverty ratio

<100 2,487 24.27 (21.4—27.2)
100—199 2,165 25.8 (22.7-29.3)
200—499 2,464 35.0 (32.2—38.0)
>500 815 38.5 (33.8-43.5)

Education of head of household

Less than high school 2,208 24.27 (21.0-27.7)
High school graduate or equivalent 1,781 26.7 (23.6—30.1)
Some college 2,503 29.8 (27.1—32.6)
College graduate 1,789 39.5 (36.6—42.4)

Health insurance
Private or military 3,938 35.0% (33.0—-37.1)

Medicaid/ Children's Health Insurance Program 2,049 25.2 (21.7—29.1)

Not insured 2,364 21.8 (18.2—25.9)
Disability

Yes 1,009 20.1 (26.2—32.1)
No 7,471 31.6 (29.5-33.7)
Total 8,481 31.3 (29.3—33.3)

* Chi-square test of independence significant at p<0.05.

T Chi-square test of linear trend significant at p<0.05.
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