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An increase in caries rate or an increase in access to care:
data show mixed results

For the better half of a decade, dental public health advocates
have interpreted data from the US Centers for Disease
Control and Prevention (CDC) to show that there is an
increase in caries experience among children (1-3). Subse-
quently, these interpretations have been used to support the
development of new mid-level dental providers, expansion of
new pediatric dentistry residency programs and the call for
additional dental schools around the nation. However, it
appears that these data may have been misinterpreted to some
degree, and that the remedies recommended may actually
result in a greater escalation of children ages 2-5 with
reported “caries experience.”

These data from the CDC are from the National Health and
Nutrition Examination Survey (NHANES), which collects
data from a representative sampling of children starting at age
2. The dental component of the survey involves a visual and
tactile examination that looks for both caries and restorations.
The interpretation of the trends from NHANES 1988-94 and
NHANES 1999-2000 showed that “caries experience” had
increased significantly among all 2-4-year-olds in the Mid-
course review of Healthy People 2010, raising alarms, and
urgent calls for improved“access”to care (2,4). (see Figure 1).

Clearly, such a rise in caries experience should, without
question, raise serious concerns. Previously, these data had
generally been presented without distinguishing between
those with untreated and those with treated caries. However,
upon identifying surfaces that were either filled or decayed
establishes a much different picture of the true nature of
caries experience (5,6).

Contrary to previous assertions, CDC data (Figure 2)
appears to show that access to dental care may be on the
rise, and not that decay rates have dramatically escalated.
These data show that for children ages 2-5 and <100 Federal
Poverty Level (FPL), filled surfaces increased by more than
2.5-fold, while decayed surfaces remained constant. These
same data also show that utilization of dental services for
children under 6 has risen by 20%, and that the number of
low-income children ages 6-8 receiving a dental sealant has
more than doubled (Figure 3) (5).

This evidently indicates a trend of increased access to
dental care for children, and begs the question of why would
the number of filled teeth rise to the extent it has if untreated
decay rates haven’t risen?

It should be noted that the release of the Surgeon Gener-
al’s Report on Oral Health preceded most of NHANES

1999-2004. The report highlighted the importance of oral
health access for children, and signaled the beginning of an
era calling for increased access to dental care for children.
The initial expansion of services included a federal require-
ment that all new Community Health Centers add a dental
component, and a large increase in training programs for
pediatric dentistry, which began during this stage of
NHANES 1999-2004, as well as expanding numbers of for-
profit dental clinics that cater to children with Medicaid.
This increase in possible avenues of care, along with a more
pronounced national awareness regarding the importance
of children’s oral health, may be the reason for the dramatic
rise in treated caries in children ages 2-5.

If in fact access to traditional dental settings has increased,
for high-risk children, there would naturally be an increase in
dental radiographs made in most traditional dental settings.
Lack of radiographs has been cited previously by Edelstein
and Douglass as a criticism for underreporting caries in the
National Institute of Dental Research 1986-87 official report
on caries prevalence of primary teeth (7). An increase in
dental radiographs improves diagnostic ability, which in turn
may also increase the number of early lesions diagnosed when
compared with those children who had only a visual/tactile
exam in the NHANES studies. If earlier access to dental radio-
graphs were to identify more interproximal lesions which
then resulted in treatment, this would generally result in an
increase of two surfaces of filled surfaces for a single inter-
proximal lesion. Additionally, if there is an increase in care
provided by pediatric dentists during the NHANES 1999-
2004 period, more children would likely receive stainless steel
crowns which would result in five filled surfaces being
recorded for a single tooth (8).

One would not expect filled “caries experience” levels to be
stable in an era of increased access. It has been well docu-
mented by both Friedman and Bader that dentists tend to
overtreat, which results in more restored surfaces than neces-
sary (9,10). Additionally, iatrogenic issues, primarily damag-
ing enamel of adjacent teeth likely arise during treatment that
would also require non-decayed teeth to be restored either at
the time of treatment or at a later date (11). These compo-
nents, along with more dentists providing more diagnostic
and subsequently more restorative services for children may
be enough to add to the increased level of filled surfaces we
witness in the NHANES 1988-94 and NHANES 1999-2004
studies.
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Figure 1 US Department of Health and Human Services, Healthy People 2010 Midcourse Review. Children 2-4 years who have ever had caries in primary
teeth, 1988-94, 1999-2000.

Figure 2 Dye 2007. Decayed and filled primary dental surfaces (dfs) for youths 2-11 years of age by age group and federal poverty level status: United
States, 1988-94 and 1999-2004. Note: dfs is the number of decayed and filled surfaces in primary teeth. FPL, federal poverty threshold or level.
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Economic models of health-care provider behavior have
been well studied in medicine. The behavior of surgical pro-
viders has been well documented by Wennberg and col-
leagues, utilizing Small Area Analysis (12). Wennberg has
consistently shown that the likelihood of diagnosis of disease
and subsequent treatment of disease increases for an indi-
vidual as they move from an area of low to high intensity of
practice areas.Hypothetically, expanding the number of pedi-
atric dentists or general dentists interested in providing dental
care to low-income children would likely increase the amount
of diagnosis and subsequent treatment of dental caries.

If in fact this data signals an increase of access to dental
care, we may also witness an increased demand for dental
services in coming years by these same children, which
public and private payers are not prepared to finance. An
increase in the use of composite restorations in primary
teeth has occurred during this same period, and studies
indicate that there is a much higher failure rate for compos-
ite restorations as compared with amalgam, which would
greatly increase costs, and demand for dental services for
filled teeth (13). This increased provision of dental care may
also be greater in populations who are covered by Medicaid,
since reimbursement rates are so much lower, a greater
number of procedures may be necessary for dentists, private
companies that cater to Medicaid children and community
health centers to cover costs if they are reimbursed by pro-
cedure. If in fact Friedman and Bader are correct in that
dentists provide more care than necessary when treating, we

are then creating an increased caries risk for this popula-
tions future. Future caries risk has traditionally been its
highest for those with a past “caries experience.” Treated or
nontreated caries increases the risk for future decay (14).
Tooth preparation for dental restorations more often than
not, results in unintentional trauma to the teeth adjacent to
those being restored (11). Additionally, future caries risk is
more strongly associated with previous caries history than
levels of Streptococcus mutans, so restoring more surfaces
may result in greater risk (15). If this holds true, improved
access to restorative care for young children may increase
their need for future restorative care to maintain existing
restorations and to treat future lesions that were a result of
treating adjacent lesions.

An intriguing corollary, is that children living in Baltimore,
Maryland had lower numbers of decayed, missing or filled
(DMF) teeth than those living in New Zealand, a country with
universal access to restorative care for children. Since New
Zealandschoolchildrenhaveuniversalaccess tocareviadental
therapists, this translates into <4% having decayed teeth, but
still high DMF teeth, and subsequent disease risk (16). The
CDC data may be establishing a similar trend for those with
improved access, and may signal even greater escalation of
“caries experience” among low-income children if there are
further increases in access to dental care. Understanding how
and why we may increase “caries experience” by increasing
access is an essential question we must ask before promoting
this policy further. More so, there is some question as to

Figure 3 Dye 2007. Prevalence of dental sealants on permanent teeth for youths 6-11 years of age by age groups and federal poverty status levels:
United States, 1988-94 and 1999-2004. FPL, federal poverty threshold or level.
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whether restoring primary teeth actually improves the basic
quality of life issues related to dental disease in children, spe-
cifically risk of pain and or requiring an extraction (17).

Other factors may be associated with the overall increase in
caries experience among young children. An increase in poor
nutrition among young children in the high–risk population
may explain some of the increased need for restorative care.
During this same period, obesity levels increased among chil-
dren, also a disease of poor nutrition, which lends credence to
this argument (18). Though no association has been made
between caries and obesity, assessing common determinants
of these diseases of poor nutrition may assist in public health
efforts to reduce disease incidence. As well, while focusing
great attention on improving surgical services for children,
dental public health has not focused an equal level of atten-
tion to expanding primary prevention opportunities for chil-
dren under the age of 3, which would attenuate much of the
caries levels for high-risk children (19). Some basic changes
that should be made for younger children include: expanding
access to early preventive care starting at age 1, improved
establishment and retention of dental homes for high-risk
populations, incorporation of motivational interviewing into
dental settings, population-based and patient-based nutri-
tion policy that addresses dental health, and establishing
evidence-based treatment modalities for high-disease popu-
lations.

Though the above explanations may be a simplified view of
why we are witnessing an increase in caries experience among
children ages 2-5, it should be alarming that an increase in
access may result in increased treatment of non-carious teeth,
an increase in caries risk because of more restorations placed,
inappropriate dental material choice, and possibly an
increase in future dental needs that could be averted through
more intense and earlier primary prevention. Increasing
dental services through the addition of more pediatric den-
tists, the creation and expansion of mid-level dental providers
and the addition of new dentists may only result in increased
long-term harm to the well-being of children rather than the
improvement in their quality of life. If the disparity is associ-
ated with poorer nutrition among this cohort, dental public
health has failed at intervening on a population and indi-
vidual basis to improve the nutritional environment for chil-
dren. It appears that the critical next step is in reducing overall
caries experience for these children, which requires less surgi-
cal care and more early primary prevention. Otherwise, it’s
possible that the proposed workforce expansions may result
in greater caries experience for young children, and subse-
quently throughout their life.

Jonathan D. Shenkin, DDS, MPH
Clinical Assistant Professor of Health Policy

Health Services Research and Pediatric Dentistry
Boston University School of Dental Medicine

References

1. Edelstein BL, Chinn CH. Update on disparities in oral health
and access to dental care for America’s children. Acad Pediatr.
2009;9(6):415-9.

2. Milgrom P, Zero DT, Tanzer JM. An examination
of the advances in science and technology of prevention
of tooth decay in young children since the Surgeon
General’s Report on Oral Health. Acad Pediatr. 2009;
9(6):404-9.

3. Nash DA. Adding dental therapists to the health care team to
improve access to oral health care for children. Acad Pediatr.
2009;9(6):446-51.

4. US Department of Health and Human Services. Progress
towards Healthy People 2010 Targets. Healthy People 2010
Website. Available at: http://www.healthypeople.gov/data/
midcourse/html/focusareas/FA21ProgressHP.htm. Accessed
on August 29, 2010.

5. Dye BA, Tan S, Smith V, Lewis BG, Barker LK,
Thornton-Evans G, Eke PI, Beltran-Aguilar ED, Horowitz
AM, Li CH. Trends in oral health status: United States,
1988-1994 and 1999-2004. National Center for Health
Statistics. Vital Health Stat 11. 2007 Apr;(248):1-92.

6. Dye BA, Arevalo O, Vargas CM. Trends in pediatric caries by
poverty status in the United States, 1988-1994 and
1999-2004. Int J Paediatr Dent. 2010;20:132-43.

7. Edelstein BL, Douglass CW. Dispelling the myth that 50
percent of US school children have never had a cavity. Public
Health Rep. 1995;110(5):522-30.

8. Kowolik J, Kozlowski D, Jones JE. Utilization of stainless steel
crowns by general dentists and pediatric dental specialists in
Indiana. J Indiana Dent Assoc. 2007;86(2):16-21.

9. Bader JD, Shugars DA, Rozier RG. Relationship between
epidemiologic coronal caries assessments and practitioners’
treatment recommendation in adults. Community Dent Oral
Epidemiol. 1993;21(2):96-101.

10. Friedman JW. PSROs in dentistry. Am J Public Health.
1975;65(12):1298-303.

11. Lenters M, van Amerongen WE, Mandari GJ. Iatrogenic
damage to the adjacent surface of primary molars, in three
different ways of cavity preparation. Eur Arch Paediatr Dent.
2006;7(1):6-10.

12. Song Y, Skinner J, Bynum J, Sutherland J, Wennberg JE,
Fisher ES. Regional Variations in Diagnostic Practices. N Engl
J Med. 2010;363(1):45-53.

13. Soncini JA, Maserejian NN, Trachtenberg F, Tavares
M, Hayes C. The longevity of amalgam versus
copomer/composite restorations in posterior primary
and permanent teeth: findings from the New England
Children’s Amalgam Trial. J Am Dent Assoc. 2007;
138(6):763-72.

14. Bader JD, Graves RC, Disney JA, Bohannan HM, Stamm JW,
Abernathy JR, Lindahl RL. Identifying children who
experienced high caries increments. Community Dent Oral
Epidemiol. 1986;14:198-201.

Editorial

4 Journal of Public Health Dentistry 71 (2011) 1–5 © 2010 American Association of Public Health Dentistry



15. Zhang Q, Bian Z, Fan M, van Palenstein Helderman WH.
Salivary mutans streptococci counts as indicators in caries risk
assessment in 6-7-year-old Chinese children. J Dent.
2007;35(2):177-80.

16. Maas WR. Access to care: what can the United States learn
from other countries? Community Dent Oral Epidemiol.
2006;34:232-40.

17. Tickle M, Blinkhorn AS, Milsom KM. The occurrence
of dental pain and extractions over a 3-year period

in a cohort of children aged 3-6 years. J Public Health Dent.
2008;68(2):63-9.

18. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ,
Flegal KM. Prevalence of overweight and obesity in the
United States, 1999-2004. JAMA. 2006;295(13):1549-55.

19. Shenkin JD. Maine’s (M)oral Health. Dental Abstracts.
2007;52(1):4-5.

Editorial

5Journal of Public Health Dentistry 71 (2011) 1–5 © 2010 American Association of Public Health Dentistry



Copyright of Journal of Public Health Dentistry is the property of Wiley-Blackwell and its content may not be

copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written

permission. However, users may print, download, or email articles for individual use.


