Dental Caries
Definition: Dental caries (or cavities) is an infectious disease caused by mutans streptococci. These bacteria, which adhere to tooth surfaces, produce acid from carbohydrates and demineralize inorganic tooth components such as enamel and dentin resulting in caries.

Summary

Dental caries (cavities) is a transmissible, infectious disease that affects almost 14% of Washington State children between one and two years of age.  Nationally 20% of children between ages two and four and 80% of all children age 17 years experience dental decay. In addition, more than two-thirds of adults age 35 to 44 years have lost at least one permanent tooth due to dental caries.  Severe disease, however, is concentrated in relatively few people. Overall, 20% of the population has at least 60% of all dental caries. Among children 80% of the disease occurs in about 25% of the pediatric population. Dental caries tends to be clustered in minority children, the economically low income, people older than 65, the chronically ill, and those who are institutionalized. During 1999, Medicaid spent almost $83 million providing dental services to children and adults in Washington; however, only one third of eligible children and adults received services and most did not receive comprehensive services.  Effective interventions start before birth, with the mother, and in the first months of life and continue throughout a person’s lifetime.  These interventions include use of fluorides, dental sealants, sugar substitutes, and antimicrobial products.

Time Trends
There has been remarkable progress in the reduction of dental caries in the United States over the past 30 years. The use of fluoride in public water supplies, in toothpaste, and in professional dental products, as well as improvements in oral hygiene and increased access to dental care have played major roles in this dramatic improvement.  Nevertheless, dental caries remains a significant problem.  Based on a survey of Washington infants and toddlers in 1999, 14% (( 2.2%) of children between one and two years old had caries.
 A national survey in 1988 – 1991 found that nearly 20% of children between the ages of two and four had detectable caries, and by the age of 17 almost 80% of young people had a cavity. 
, 
  In addition, more than two-third of adults age 35 – 44 years nationwide had lost at least one permanent tooth due to dental caries, and older adults suffered from the problem of root caries.
 

Trend data for Washington are limited.  Oral health surveys of Washington elementary and low-income preschool children were completed in 1994 and 2000.  The 1994 survey targeted schools in specific counties, while the 2000 survey was a statewide random sample of elementary schools (See technical notes).  In 1994, 44% (( 1.6%) of white non-Hispanic children in second grade had caries experience compared to 50% (( 3.2%) in 2000. The proportion of low-income preschool children between three and five years old with caries has been relatively stable at 38% (( 2.9%) in 1994 and 42% (( 5.5) in 2000.

Year 2000 and 2010 Goals
Almost 55% (( 2.2%) of the six- to eight-year-olds screened in Washington during 2000 had dental caries – higher than the Healthy People 2000 and 2010 objectives of 35% and 42% respectively.  Twenty-one percent (( 1.8%) of Washington’s six- to eight- year- olds had untreated caries in 2000, which means that Washington met the Healthy People 2000 and 2010 objectives of 20% and 21%.  Forty-seven percent (( 2.7%) of Washington’s eight year olds had dental sealants, only slightly lower than the Healthy People 2000 and Year 2010 objectives of 50%.  

The Healthy People 2010 objective for dental caries in adults between 34 and 44 years old is to increase the proportion who have never lost a tooth to 42%.  In 1999, the Behavioral Risk Factor Surveillance System (BRFSS) indicated that 68% (( 3.5%) of Washington adults between 35– 44 years had never lost a tooth – substantially better than the national objective. 
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For adults 65 years or older, the Healthy People 2010 objective is to reduce the proportion who have had all of their natural teeth extracted to 20%.  In 1999, 22% (( 3.9%) of older adults in Washington had lost all of their teeth – similar to the national objective. 
Geographic Variation

There are few oral health data at the regional or county level.  In 1994, the University of Washington measured the number of decayed, missing, and filled tooth surfaces in third-grade children statewide and showed substantial variability in dental disease rates from school to school (See technical notes). No distinct geographic pattern was noted. 

Urban and Rural

Urban and rural comparisons are not available for Washington.  Data from Oregon suggest that the prevalence of dental caries is similar in urban and rural children, but children in rural areas have more untreated decay reflecting difficulty accessing dental care in these places.
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Most children acquire mutans streptococci, the bacterium that causes dental caries, soon after birth. The bacteria are usually transmitted from the mother.
   There is some evidence that bacterial colonization may occur as early as six months of age.
  The proportion of children and adults with dental caries increases with age.  While children generally experience decay on the crown or coronal portion of the tooth, adults have both coronal and root caries.  The prevalence of both coronal and root caries increases with age.  By age 65 – 74 years, 45% of adults have root caries.4
Although no data are available for Washington, national data from 1988 – 1994 found no gender difference in the prevalence or severity of dental caries among children and adolescents.  In adults, males appear to be more affected by root caries than females.4 This may be due to the higher prevalence of periodontal disease in men; periodontal disease exposes root surfaces and puts teeth at higher risk for decay.

Race and Ethnicity
The Washington State Smile Survey 2000 (See technical notes) found the prevalence of dental caries among elementary school children was higher in Hispanic, Asian, and American Indian children than in white or African American children.  These findings probably reflect aspects of diet, hygiene practices, or poverty rather than racial characteristics.

Income and Education

Smile Survey 2000 measured income by eligibility for the free or reduced meal program.  The prevalence of dental caries in elementary school children eligible for the free or reduced meal program (68%, ( 3.3%) was significantly higher than the prevalence among children not eligible for the program (48%, ( 2.7%).  National data from 1988 –1994 found that at least five times as many children in the lowest income group (( 100% FPL) had untreated caries than in the highest income group (> 300% FPL).

Among adults 65 years and older in Washington, the proportion who have lost all of their teeth decreases with increasing income and education.  Almost 48% (( 12.5%) of older adults with less than a high school education have lost all of their teeth compared to only 10% (( 3.7%) of those with more than a high school education.

Other Measures of Impact and Burden

Social and Economic Impact. Oral diseases are progressive and cumulative and become more complex over time.  These diseases can affect a person’s ability to eat, the foods they choose, how they look, and the way they communicate. In addition, oral diseases can affect economic productivity and compromise a person’s ability to work at home, at school, or on the job.  Nationally, more than 51 million school hours are lost each year to dental-related illness among children, and employed adults lose more than 164 million hours of work each year because of dental disease or dental visits.

Illness.  Oral infections have been identified as a potential source of serious eye, throat, respiratory, digestive, and heart conditions of a bacterial nature.10 There is evidence to suggest that periodontal disease increases an individual’s risk for cerebrovascular disease, heart disease, and pre-term labor. Children and senior citizens may suffer impaired nutrition as a result of dental pain or dysfunction.

Health-care Cost. Dental disease is not self-limiting.   The longer treatment is delayed, the more extensive and costly it becomes.  A preventive and noninvasive sealant application costs $22 per tooth, but that same tooth allowed to deteriorate over time might incur restorative treatment in the form of a filling at the cost of $56.  Left to decay further, the same tooth may require a crown costing $309 and then perhaps a root canal at a cost of $216 (costs are based on 2001 Medicaid reimbursement fees). Currently many children and adults who are Medicaid-eligible are unable to access the needed care and treatment.

Hospitalization. Young children, often between the ages of two and five, might be affected by severe early childhood caries that requires hospitalization for treatment. The cost of this treatment is approximately $4,500 per child.
  Dental care is the most frequent cause for treatment in the operating rooms of Children’s Hospital and Regional Medical Center in Seattle.
  The cost of 3 fluoride varnish applications per year per child, a preventive strategy to control early childhood caries, is approximately $60. (Medicaid reimburses physicians about $19 per application).
Risk and Protective Factors

Individual Factors. Among young children, the oral health of the mother has a significant influence on the child’s risk for developing dental caries. Health of the primary teeth affects the health of the later permanent teeth.  More specifically, a child with dental decay in the primary dentition is at much higher risk of developing decay in the permanent dentition. Factors specific to an individual that can affect susceptibility to tooth decay include levels of cariogenic bacteria, salivary flow rate, salivary buffering capacity, diet and sugar consumption, individual immune factors, and fluoride exposure.   Smoking and diabetes increase an individual’s risk of advanced periodontal disease, which leads to an increased number of exposed root surfaces that are at risk for developing decay. 

Sealants and Fluoride Varnishes. Use of sealants (on the occlusal surfaces) and fluoride varnishes (on the lateral surfaces) of children’s teeth decreases the likelihood of developing caries.
,
 In Washington, 47% (( 1.9%) of second and third grade children have sealants.

Access to Fluoridated Water Systems. Fluoride has been shown to be an effective method of preventing caries in both children and adults, and a fluoridated water system is the most cost-effective method of providing fluoride.  In Washington, 44% of people receive fluoridated water and another 5% receive naturally fluoridated water. 

High Risk Populations

Dental caries is not evenly distributed in the population. Nationally, at least 60% of dental caries cases are in 20% of the population.
   Those at high risk tend to be in minority children, the poor, older people, the chronically ill, and those who are institutionalized.  In Washington, children of parents who do not speak English also have higher rates of dental caries than other children.

Intervention Strategies 

Dental caries is preventable in both children and adults.  Recognition that caries is an infectious disease of bacterial origin has led to use of a medical model that addresses the clinical manifestation of disease and the bacterial cause of the disease process instead of the traditional surgical model of removing the infected tooth structure and replacing it with artificial materials.  The National Institute of Dental and Craniofacial Research has recommended a three-pronged strategy to improve delivery systems and public awareness: 

· combating caries-inducing microorganisms;

· modifying caries-promoting ingredients in the diet; and

· increasing the resistance of teeth to caries.

Interventions for Individual Patients.  Several chemotherapeutic approaches have been studied, primarily in Europe, with encouraging results.  Chlorhexidine mouthwashes, varnishes, and gels have been used against caries-causing bacteria with some effectiveness.  Sugar substitutes such as sorbitol and xylitol have been promoted to modify high-sucrose diets and thereby lower bacterial production of damaging acids.  Regular exposure to xylitol appears to modify the transmission of mutans streptococci from mother to child leading to significant reductions in the rates of decay in the child.
 Fluoride exposure reverses demineralization thereby preventing or reversing the caries process.  Fluoride can be added to drinking water, toothpaste, topical gels, varnishes, and mouthwashes or can be in supplements including fluoride lozenges.  Sealants, when applied to newly erupted permanent molars, provide an effective barrier to the bacteria and by-products that decay the chewing surfaces of teeth.

Current research suggests that prenatal interventions with the mother, such as use of xylitol gum and chlorhexidine to control growth of oral pathogens, as well as oral health instruction and dental care produce beneficial prevention effects for the child.  Early efforts at preventing expression of the disease in the primary teeth are also important for maintaining the health of the permanent teeth.  

Public Health Interventions. Over the past 55 years, numerous studies have demonstrated that optimal fluoridation of water systems reduces caries rates in both children and adults.  Depending on the size of the community, fluoridation costs an average of 20-50 cents per person per year.  For communities with populations greater than 20,000, every $1 invested in community water fluoridation yields an annual savings of $38 in dental treatment.
  The National Institute of Dental and Craniofacial Research estimated that nearly $40 billion was saved nationally on dental treatment costs in the 1980s because of improvements in oral health attributable to the widespread use of fluorides and increased of use preventive services by practitioners. 

Although public education and promotion of preventive oral health activities are widespread, successful outcomes are more likely to occur with specific preventive interventions targeted to those at highest risk for developing caries.  These include: 

· incorporating oral health into well baby care;.

· screening one-year-old children to identify those at high-risk and ensure they are followed up with preventive regimens; 

· providing fluoridated tooth paste for infants and children

· providing topical fluorides for infants, young children, and older adults;

· applying sealants for second and sixth grade children in targeted schools;

· incorporating oral health into prenatal care; 

· screening high-risk pregnant women and referring them  for dental treatment to control levels of mutans streptococci that might be transmitted to their infants;

· providing chlorhexidine rinses and xylitol products to pregnant women to control levels of mutans streptococci that might be transmitted to their infants;

· providing dental care to low income families – Washington State is unique in the U.S. in developing what are called ABCD (Access to Baby and Child Dentistry, WAC 388-535-1300) programs to increase access to preventive dental care for infants from low-income families.  These programs should include pregnant women; and

· screening institutionalized adults to identify high-risk patients for follow-up with preventive regimens.

Increasing access to preventive and restorative dental services for children and adults increases use of preventive services and results in a decrease in the incidence of caries.  

Data Sources

National Center for Health Statistics, NHANES III; 1988-1994.

Children's Oral Health: Washington State Smile Survey 2000, Washington State Department of Health.

Adult Oral Health: Behavioral Risk Factor Surveillance System, Center for Health Statistics, Washington State Department of Health, supported in part by Centers for Disease Control and Prevention Cooperative Agreement U58/CCU002118-1-15, 1987-2001;

Medicaid Data: Medical Assistance Administration, Department of Social and Health Services, 1999.

For More Information

Washington State Department of Health, Community and Family Health, Maternal and Child Health Oral Health Program, (360) 236-3507. 

Technical Notes

The University of Washington third-grade study was undertaken in 1994. Small area analysis was conducted by adjusting for covariates measured at the school level including ethnicity (percent Hispanic) and the proportion of children on the federal free and reduced meal program.

The Washington State Smile Surveys were conducted in 1994 and 2000.  The 1994 survey targeted populations determined to be at highest risk but was also representative of geographic and rural/urban characteristics.  The 2000 survey was a random sample of public elementary schools with at least 25 students in 2nd and 3rd grade that achieved a 40% response rate.  Although the 2000 survey was designed to represent the state, the low response rate could have biased the data.

Information on the oral health of infants and toddlers is based on the oral health component of the Washington State Lead Poisoning Prevalence Survey which had a response rate of 58%.

Endnotes







� Smile Survey 2000. Washington State Department of Health, Maternal and Child Health, Olympia, WA. May 2001.


� Kaste LM, Selwitz RH, Oldakowski RJ, Brunelle JA, Winn DM, Brown LJ. Coronal caries in the primary and permanent dentition of children and adolescents 1-17 years of age: United States, 1988-1991. J Dent Res 1996; 75(Spec Iss):631-41.


� National Institute of Dental Research. Oral health of United States children:1986-87. Bethesda, MD: National Institutes of Health; 1989. NIH publication no. 89-2247.


� Winn DM, Brunelle JA, Selwitz RH, et al. Coronal and root caries in the dentition of adults in the United States, 1988-1991. J Dent Res 1996;75(Spec Iss):642-51.


� Dental health of school children--Oregon, 1991-92.�MMWR Morb Mortal Wkly Rep. 1993;42:887-91


� Milgrom P, Weinstein P.  Early Childhood Caries:  A Team Approach to Prevention and Treatment.  Seattle, WA: University of Washington Continuing Dental Education, 1999.


� Milgrom P, Riedy CA, Weinstein P, Tanner AC, Manibusan L, Bruss J. Dental caries and its relationship to bacterial infection, hypoplasia, diet, and oral hygiene in 6- to 36-month-old children.�Community Dent Oral Epidemiol. 2000;28:295-306.


� Brown LJ, Brunelle JA, Kingman A. Periodontal status in the United States, 1988-91: prevalence, extent, and demographic variation. J Dent Res 1996;75(Spec Iss):672-83.


� Vargas CM, Crall JJ, Schneider DA. Sociodemographic distribution of pediatric dental caries: NHANES III, 1988-1994.


� U.S. Department of Health and Human Services. Oral health in America: a report of the Surgeon General. Rockville, MD: U.S. Department of Health and Human Services, National Institute of Dental and Craniofacial Research, National Institutes of Health, 2000.


� Medical Assistance Administration.


� Peter Milgrom, DDS, University of Washington.


� National Institutes of Health Consensus Development Conference Statement.  Dental sealants in the prevention of tooth decay.  J Dent Educ 1984;48:126-31.


� Tewogbade A, Griffin SO, Geltran ED.  Cost effectiveness of providing fluoride varnish to Medicaid preschoolers.  IADR/AADR/CADR 80th General Session, March,2002.


� National Institutes of Health Consensus Development Conference Statement. Diagnosis and management of dental caries through life. March 2001.  � HYPERLINK "http://consensus.nih.gov" ��http://consensus.nih.gov�. 


� Soderling E, Isokangas P, Pienihakkinen K, Tenovuo J. Influence of maternal xylitol consumption on acquisition of mutans streptococci by infants. J Dent Res 2000;79:882-7.


� Griffin SO, Jones K, Tomar SL. An economic evaluation of community water fluoridation. J Public Health Dent 2001;61:78-86.


� Leroux BG, Maynard RJ, Domoto P, Zhu C, Milgrom P. The estimation of caries prevalence in small areas. J Dent Res 1996;75:1947-56.





Dental Caries
4
The Health of Washington State
updated: 07/23/2002

Washington State Department of Health
The Health of Washington State
1
Dental Caries
Washington State Department of Health

updated: 07/23/2002


