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Abstract

Problem/Condition: Dental caries is a common chronic disease that causes pain and disability across all age groups. If left untreated, dental caries
can lead to pain and infection, tooth loss, and edentulism (total tooth loss). Dental sealants are effective in preventing dental caries in the occlusal
(chewing) and other pitted and fissured surfaces of the teeth. Enamel fluorosis is a hypomineralization of enamel related to fluoride exposure during
tooth formation (first 6 years for most permanent teeth). Exposure to fluoride throughout life is effective in preventing dental caries. This is the first
CDC Surveillance Summary that addresses these conditions and practices.

Reporting Period: 1988--1994 and 1999--2002.

System Description: The National Health and Nutrition Examination Survey (NHANES) is an ongoing survey of representative samples of the
civilian, noninstitutionalized U.S. population aged >2 months in NHANES 1988--1994 and all ages during 1999--2002. The dental component
gathered information on persons aged >2 years.

Results: During 1999--2002, among children aged 2--11 years, 41% had dental caries in their primary teeth. Forty-two percent of children and
adolescents aged 6--19 years and approximately 90% of adults had dental caries in their permanent teeth. Among children aged 6--19 years, 32% had
received dental sealants. Adults aged >20 years retained a mean of 24 of 28 natural teeth and 8% were edentulous. Among persons aged 6--39 years,
23% had very mild or greater enamel fluorosis. Disparities were noticed across all age groups, among racial/ethnic groups, persons with lower
education and income, and by smoking status.

From 1988--1994 to 1999--2002, four trends were observed: 1) no change in the prevalence of dental caries in primary teeth among children aged 2-
-11 years, 2) a reduction in prevalence of caries in permanent teeth of up to 10 percentage points among persons aged 6--19 years and up to six
percentage points among dentate adults aged >20 years, 3) an increase of 13 percentage points in dental sealants among persons aged 6--19 years,
and 4) a six percentage point reduction in total tooth loss (edentulism) among persons aged >60 years.

Interpretation: The findings of this report indicate that the dental caries status of permanent teeth has improved since the 1988--1994 survey.
Despite the decrease in caries prevalence and severity in the permanent dentition and the increase in the proportion of children and adolescents who
benefit from dental sealants, disparities remain.
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Public Health Action: These data provide information for public health professionals in designing interventions to improve oral health and to reduce
disparities in oral health, for researchers in assessing factors associated with disparities and dental caries in primary teeth, and in designing timely
surveillance tools to monitor total fluoride exposure.

Introduction

Since 1996, a consortium formed by CDC and the National Institute of Dental and Craniofacial Research (NIDCR) has developed and implemented a
plan to use the National Health and Nutrition Examination Survey (NHANES) to obtain epidemiologic estimates of dental conditions and preventive
efforts. NHANES provides data for oral health surveillance at the national level. The specific objectives are to 1) assess the prevalence of major oral
diseases and conditions, including dental caries, periodontal diseases, dental trauma, and enamel fluorosis; 2) assess efforts to prevent disease and
disability, including prevalence of dental sealants and use/status of dentures; 3) monitor the oral health status of minority and underserved
populations; and 4) provide estimates to evaluate the national health objectives for 2000 and 2010 related to oral health.

Beginning in 1999, NHANES changed from a periodic, multiyear survey to a continuous, annual survey. Unlike previous NHANES surveys,
beginning in 1999, data on a nationally representative sample of the U.S., noninstitutionalized civilian population from birth and all ages were
released on a 2-year cycle. Oral health data were collected for persons aged >2 years, and data for NHANES 1999--2000 and for NHANES 2001-
-2002 were released for public use in March 2004 and in February 2005, respectively. This report was prepared by members of the consortium and
provides summary data for study participants (SPs) for selected elements of the dental component (i.e., dental caries, dental sealants, enamel
fluorosis, tooth retention, and edentulism [total tooth loss]). In this report, data from NHANES 1999--2000 and NHANES 2001--2002 were used in
the aggregate and are referred to as NHANES 1999--2002. In addition, recalculated estimates for NHANES III (1988--1994), using comparable
variables and age groups, were included to assess trends.

Methods

NHANES 1999--2002 oversampled certain population subgroups to improve reliability of epidemiologic estimates. Expanded sampling included
adolescents aged 12--19 years, persons aged >60 years, Mexican-Americans, non-Hispanic blacks, and persons of low-income. NHANES 1988-
-1994 oversampled children aged <6 years, persons aged >60 years, Mexican-Americans, and non-Hispanic blacks. Details of NHANES sample

Oral health information was collected through face-to-face interviews by a trained interviewer in a participant's home and a dental examination
conducted by a trained dentist in a mobile examination center (MEC). This report will focus on a selected group of oral health indicators obtained
during the MEC examination. Further details on the home interview, MEC examination procedures, and technical notes are available in the
documentation provided with the public release of the dataset (/).

Reliability of Examinations

Dental examiners were calibrated periodically by the survey's reference dental examiner. Interrater and intrarater reliability were measured for each
examiner by comparing examination findings with those of the reference examiner (for interrater reliability) and repeated examinations (for intrarater
reliability). Both percent agreement and Cohen's Kappa (2,3) were calculated from paired observations. Kappa values ranged from 0.56 to 0.73 for
enamel fluorosis and from 0.64 to 1.00 for dental caries and presence of dental sealants. Specific data points for quality assurance and reliability of
examinations will be provided in a subsequent publication (4).

Diagnostic Criteria

A list of terms and abbreviations is included to facilitate the reading and interpretation of the diagnostic criteria and results. Dental examiners were
trained to use modified Radike's criteria (5) to diagnose dental caries and its sequelae (missing teeth [due to disease] and filled teeth). The
modification consisted of eliminating the "extraction indicated" code. Dental examiners were asked to dry the tooth surfaces with compressed air and
use a nonmagnifying mirror and a No. 23 dental explorer to assess for presence of carious and restored (filled) lesions. To be consistent with the
NHANES 1988--1994 protocols and diagnostic criteria, pits and fissures were coded as carious if the explorer would catch after insertion with
moderate, firm pressure, accompanied with either softness at the base of the lesion or an opacity adjacent or evidence of undermining enamel. Four
surfaces of incisors and canines and five surfaces, including the occlusal surface, of premolars and molars were examined. No radiographs were
taken. Detailed diagnostic and coding guidelines were included in the procedures manuals for dental examiners and recorders available at the
NHANES website (7).

Tooth- and surface-specific data points were used to calculate measures of caries prevalence and severity. Lower-case letters represent scores for
primary teeth, and upper-case letters represent permanent teeth.

Two measures of prevalence were calculated: the prevalence of tooth decay (caries experience, which includes untreated and restored lesions [see
Terms and Abbreviations]) and the prevalence of untreated tooth decay. Indices used for severity of disease were the number of decayed and filled
primary teeth (dft) or surfaces (dfs) and the number of decayed, missing, and filled permanent teeth (DMFT) or surfaces (DMFS) (6--9). The missing
(m) component was not included in the calculation of indices for primary teeth. In addition, caries prevalence estimates for adults and seniors
excluded missing teeth (see Terms and Abbreviations). These criteria have been used in previous surveys of dental caries to avoid misclassifying
missing primary teeth that are normally exfoliated and permanent teeth that were extracted for reasons other than dental caries.
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In addition, the ratio of decayed or filled teeth or surfaces to the total number of decayed and filled teeth or surfaces among those who had
experienced dental caries was calculated. This measure can be used to estimate the degree of unmet treatment need among the subset of the
population with caries experience.

In NHANES 1988--1994, the presence of dental root caries and restorations was assessed and recorded at the tooth-level (9); however, in NHANES
1999--2002, dental root conditions were assessed at the person level (one or more decayed root carious lesions or one or more filled root lesions). As
a result, only prevalence of root caries and root restorations were included in this report.

Dental sealants were assessed in permanent molars (occlusal and buccal surfaces in lower molars and occlusal and lingual surfaces in upper molars),
premolars (occlusal surface), and upper lateral incisors (lingual surface). The same teeth were examined in NHANES 1988--1994 and NHANES
1999--2002, and dental examiners used a No. 23 dental explorer for tactile reference. In this report, a surface was considered sealed if any part of the
surface remained covered with sealant material (/0). A person was coded as having sealants when one or more permanent teeth were sealed (/0).
Prevalence of dental sealants was calculated among those having one or more permanent teeth eligible for placement of sealants.

Tooth retention and complete tooth loss were based on 28 teeth (excluding third molars). The following case definitions from NHANES 1988--1994
(/1) were used: an SP with at least one tooth present was considered "dentate," and an SP with all 28 teeth missing was considered "edentulous."

Enamel fluorosis was assessed in all permanent teeth using Dean's Fluorosis Index (/2). Each tooth was assigned to one of six categories: unaffected,
questionable, very mild, mild, moderate, or severe fluorosis. A person was assigned a score corresponding to the two most affected teeth. If the two
teeth were not equally affected, the score assigned was the lesser of the two. Russell's criteria were used in the differential diagnosis of fluorosis with
other enamel opacities (/3). Enamel fluorosis was not assessed in NHANES 1988--1994, and the only previously collected national data on enamel
fluorosis were the 1986--1987 National Institute of Dental Research (NIDR) National Survey of Oral Health in U.S. School Children (/4).
Differences in study design between NIDR 1986--1987 and NHANES 1999--2002 should be considered when drawing inferences about changes in
prevalence and severity of enamel fluorosis.

Data Management and Analytic Methods

The file structure of the public release data set differs between NHANES 1988--1994 and 1999--2002. Data users should review all pertinent
documentation at the NHANES website (/5) before conducting analyses comparing NHANES 1988--1994 to the current NHANES.

The age categories used correspond generally to survey sampling domains (<5 years, 6--11 years, 12--19 years, 20--39 years, 40--59 years, and >60
years). The target population for the oral examination began at age 2 years. Adolescents aged 12--19 years were divided into two groups (12--15
years and 16--19 years) because the former category is the target age for placing sealants on second molars. Race/ethnicity was categorized as non-
Hispanic white, non-Hispanic black, and Mexican-American. Estimates were not shown separately for persons of other race/ethnicity groups,
although these persons were included in totals and strata by other characteristics. To minimize the impact of differences in age and sex distribution
between surveys, all estimates were adjusted for age and sex to the U.S. 2000 standard population (/6), except those stratified by sex, which were
adjusted only for age. Data for dental caries and sealants among children and adolescents and enamel fluorosis were adjusted using single years of
age. Data for dental caries, tooth retention, and edentulism among adults were adjusted using 10-year age groups. Despite the small difference
observed between adjusted and nonadjusted estimates, this report includes adjusted estimates for NHANES 1999--2002 to allow comparisons with
NHANES 1988--1994. Technical information on adjustment weights and coding for variable creation is available at the NIDCR/CDC Data Resource
Center (DRC) (http://drc.nidcr.nih.gov).

Poverty status was measured by the ratio of family income to the federal poverty level (FPL). Computed annually by the U.S. Census Bureau, FPL
varies with family size and age of family members. In this report, poverty status was defined by three categories: family income <100% of the FPL,
>100% but <200% of the FPL, and >200% of the FPL.

Level of education was stratified into three categories: less than high school, high school graduate, and greater than high school. Smoking status was
stratified into three categories: current smoker, former smoker, and never smoked.

Statistical analyses were conducted using SAS® version 9.1 (SAS Institute, Inc.; Cary, North Carolina) and SUDAAN® version 9.0 (Research
Triangle Institute; Research Triangle Park, North Carolina) to account for the complex sampling design. All analyses used sample weights to account
for the unequal probability of selection and nonresponse to produce national estimates and standard errors. In this report, differences between 1988-
-1994 and 1999--2002 and differences between categories are noted if confidence intervals (ClIs) do not overlap, a method that is less likely to detect
differences than standard statistical tests (/7). Sample sizes and population represented are presented by selected characteristics (Table 1).

In this report, data are presented for 1) dental caries in primary teeth among children aged 2--11 years, 2) dental caries in the permanent teeth among
children and adolescents aged 6--19 years, 3) dental sealants in permanent teeth among children and adolescents aged 6--19 years, 4) coronal and root
caries among dentate adults aged >20 years, 5) tooth retention and edentulism among dentate adults aged >20 years, and 6) enamel fluorosis among
persons aged 6--39 years. Because few participants had severe fluorosis, they were combined with those with moderate levels to increase the
precision of the estimates. Data in the tables include overall estimates and are stratified by age, sex, race/ethnicity, and poverty status. In addition,
data for adults aged >20 years include stratification by education level and smoking status. Bar charts have a similar structure but for adults, only age,
sex, race/ethnicity, poverty, and smoking status were included.

Results refer to the NHANES 1999--2002 survey unless otherwise noted. However, for comparison purposes, all tables and figures display data for
the NHANES 1988--1994 and 1999--2002 surveys.
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Results

Dental Caries in Primary Teeth

Among children aged 2--11 years, 41% had caries experience in their primary teeth (Table 2). Mexican-American children had higher caries
experience (54.9%), compared with black (43.3%) or non-Hispanic white children (37.9%); children from families with incomes >200% of the FPL
had lower caries experience (30.7%) compared with lower income groups (45.2% for those with family incomes >100% but <200% of the FPL and
55.3% for those with family incomes <100% of the FPL). Overall, no change was observed in the prevalence of dental caries in primary teeth among
children from 1988--1994 to 1999--2002 (Table 2, Figure 1).

Approximately 21% of children aged 2--11 years had untreated tooth decay in their primary teeth. Non-Hispanic white children and children from
families with incomes >200% of the FPL had a lower prevalence (18.3% and 13.2%, respectively) of untreated tooth decay compared with non-
Hispanic black (27.2%) and Mexican-American children (31.6%) or those from lower income groups, respectively (23.9% and 33.5%). Overall, no
change was observed in the prevalence of untreated tooth decay in primary teeth among children from 1988--1994 to 1999--2002 (Table 3, Figure 2).

The mean dft among children aged 2--11 years was 1.4 (Table 4). The mean dfs was 3.2 (Table 5). Mexican-American children had a mean dfs of 4.6,
approximately one-and-a-half surfaces more than non-Hispanic white or black children. Children from families with incomes >200% of the FPL had
a lower mean dfs (1.96) than did children from families with lower income (3.8 and 5.2). Overall, no change in mean dfs was observed from 1998-
-1994 to 1999--2002 (Table 5, Figure 3).

Among those with at least one decayed or filled surface (dfs >0), 46.3% of dfs were decayed surfaces (%ds/dfs) (Table 6, Figure 4).

Dental Caries in Permanent Teeth of Children and Adolescents

Among children and adolescents aged 6--19 years, 42.0% had caries experience in their permanent teeth (Table 7). Caries experience in permanent
teeth was higher among females (44.5%) than males (39.5%) in this age group. Mexican-American children and adolescents had higher caries
experience (48.8%), compared with non-Hispanic white (39.9%) or black children and adolescents (38.8%). Children and adolescents from families
with incomes >200% of the FPL had lower caries experience (36.1%), compared with lower income groups (46.7% for those with family incomes
>100% but <200% of the FPL and 48.3% for those with family incomes <100% of the FPL). Overall, absolute reduction in the prevalence of dental
caries from 1988--1994 to 1999--2002 was 7.4%; the decline was larger among adolescents aged 16--19 years (10.2%) and for children and
adolescents from families with incomes >200% of the FPL (10.5%) (Table 7, Figure 5).

Approximately 14% of children and adolescents aged 6--19 years had untreated tooth decay in their permanent teeth (Table 8). Non-Hispanic white
children and adolescents had a lower prevalence (10.7%), compared with non-Hispanic black (18.1%) and Mexican-American children and
adolescents (21.8%). Children and adolescents from families with incomes >200% of the FPL had a lower prevalence of untreated tooth decay
(8.1%), compared with lower income groups (both 19.5%). A trend toward lower prevalence of untreated tooth decay was observed in 1999--2002
compared with 1988--1994, but Cls overlap. The largest absolute reduction was observed among non-Hispanic black children and adolescents (from
24.4% to 18.1%) (Table 8, Figure 6).

The mean DMFT among children and adolescents aged 6--19 years was 1.6 (Table 9). The mean DMFS was 2.7 (Table 10). Children and adolescents
from families with incomes >200% of the FPL had a lower mean DMFS (2.1), compared with families with lower income (3.2 and 3.3). Overall,
DMEFS was lower in 1999--2002 than in 1988--1994, with an absolute reduction of 0.57 surfaces. Absolute reductions were larger among adolescents
aged 16--19 years (1.24 surfaces) and among children and adolescents from families with incomes >200% of the FPL and non-Hispanic black
children and adolescents (0.80 and 0.78, respectively) (Table 10, Figure 7).

Among those with at least one DMFS in permanent teeth (DMFS >0), 24.3% of DMFS were decayed surfaces (%DS/DMFS), 72.5% were filled
surfaces (%FS/DMFS), and 3.2% were missing surfaces (%MS/DMFS). The %DS/DMFS among non-Hispanic white children and adolescents was
lower (19.3%) than among Mexican-American (33.6%) and non-Hispanic black children and adolescents (35.9%). The %DS/DMFS was lower
among children and adolescents from families with incomes >200% of the FPL (17.0% compared with 29.1% and 30.4% for lower family incomes)
(Table 11, Figure 8).

Dental Sealants

Among children and adolescents aged 6--19 years, 32% had one or more surfaces sealed on their permanent teeth (molars, premolars, or lateral
incisors) (Table 12). Prevalence of dental sealants among children and adolescents aged 12--15 years (37.4%) was higher than among those aged 6-
-11 years (29.5%) and 16--19 years (31.4%). A larger proportion of non-Hispanic white children and adolescents had at least one sealed tooth
(37.9%) than did Mexican-American (23.4%) or non-Hispanic black children and adolescents (22.7%). Children and adolescents from families with
incomes >200% of the FPL were more likely to have one or more sealed teeth than were those from families with lower incomes (Table 12, Figure 9).

The proportion of children and adolescents with one or more sealed permanent tooth surfaces increased approximately 13%, from 19.6% in 1988-
-1994 to 32.2% in 1999--2002 (Table 12). Increases occurred among males and females and all racial/ethnic, income, and age groups. The largest
increase occurred among adolescents aged 16--19 years (from 13.3% to 31.4%) (Table 12, Figure 9).
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Children and adolescents aged 6--19 years with at least one sealed tooth had a mean of 4.5 sealed teeth (Table 13). The mean number of sealed teeth
was 3.4 for children aged 6--11 years, 5.1 for adolescents aged 12--15 years, and 5.5 for persons aged 16--19 years (Table 13). First and second
permanent molars were more likely to be sealed than were premolars (Table 14, Figure 10) and lateral incisors. Molars accounted for 85% of all
sealed teeth; 98.2% of children with at least one sealed tooth had at least one sealed molar.

Dental Caries in Adults

Coronal Caries

Approximately 91% of dentate adults aged >20 years had caries experience (Table 15). Caries experience was lowest among dentate persons aged 20-
-39 years (86.8%), with little difference between persons aged >60 years (93.1%) and persons aged 40--59 years (95.1%). Dentate non-Hispanic
white adults aged >20 years had higher coronal caries experience (93.3%) than did non-Hispanic black (84.6%) and Mexican-American (83.5%)
adults. Dentate adults with family income >200% of the FPL had a higher caries experience (93.2%) than did those with lower incomes (89.1% for
those with family incomes >100% but <200% of the FPL and 86.7% for those with family incomes <100% of the FPL). Overall, caries experience
reduction among dentate adults aged >20 years was 3.3%, from 94.6% in 1988--1994 to 91.3% in 1999--2002. The greatest absolute reduction
occurred among adults aged 20--39 years (6.4%) and those with less than a high school education (5.1%) (Table 15, Figure 11).

Among dentate adults aged >20 years, 23% had untreated tooth decay (Table 16). The prevalence of untreated tooth decay was higher among males
and adults aged 20--39 years. Dentate non-Hispanic white adults had a lower prevalence (18.4%) of untreated tooth decay than Mexican-American
(35.9%) and non-Hispanic black (41.3%) adults. Dentate adults with family income >200% of the FPL had a lower prevalence (15.7%) of untreated
tooth decay than did those with lower family incomes (35.3% and 40.9%). Prevalence of untreated tooth decay was inversely correlated with higher
level of education; prevalence was 40.9% among those with less than a high school education, 29.8% among high school graduates, and 13.6%
among those with more than a high school education. Dentate adults who were current smokers had a higher prevalence of untreated tooth decay
(35.0%) than did those who never smoked (18.6%) and former smokers (17.7%). Overall, the prevalence of dentate adults with untreated tooth decay
decreased 5.1%, from 27.9% in 1988--1994 to 22.7% in 1999--2002. The greatest absolute reductions (7%--8%) were observed among those with
family income <200% of the FPL, those aged >60 years, and non-Hispanic black adults (Table 16, Figure 12).

Dentate adults aged >20 years had a mean of 8.0 decayed and filled permanent teeth (DFT) (Table 17) and 20.9 decayed and filled permanent
surfaces (DFS) (Table 18, Figure 13). Dentate non-Hispanic white adults had a higher mean DFS (23.1) than Mexican-American (13.9) and non-
Hispanic black (12.1) adults. Dentate adults with family income >200% of the FPL had a higher mean DFS (23.1) than those with lower income

(15.9 and 14.5). Education level was directly correlated with mean DFS (24.1 surfaces among those with more than a high school education, 19.4
surfaces among those with a high school education, and 14.2 surfaces among those with less than high school education) but inversely correlated with
mean number of untreated decayed surfaces (Table 18). The mean DFS among dentate adults decreased from 23.5 surfaces in 1988--1994 to 20.9
surfaces in 1999--2002. The largest decreases were observed among adults aged 20--39 years and those with more than a high school education
(approximately four surfaces) (Table 18).

Among dentate adults aged >20 years who had at least one DFS (DFS>0), 12.3% of the DFS were decayed surfaces (%DS/DFS) (Table 19). Non-
Hispanic white adults had the lowest percentage (8.7%), compared with Mexican-American (26.2%) and non-Hispanic black (31.0%) adults. Adults
with family incomes >200% of the FPL had the lowest %DS/DFS (6.8%) compared with adults from families with lower income (20.7% and 29.6%).
The %DS/DFS was inversely correlated with education level: 5.4% among those with more than a high school education, 15.1% among high school

graduates, and 30.6% among those with less than a high school education. Dentate adults who were current smokers had a higher proportion of
%DS/DFS (21.2%) then adults who never smoked (9.8%) and former smokers (8.4%) (Table 19, Figure 14).

Root Caries

Approximately 18% of dentate adults aged >20 years had root caries (including untreated and restored lesions) (Table 20). Prevalence of root caries
increased with age: 9.4% among persons aged 20--39 years, 17.8% among those aged 40--59 years, and 31.6% among those aged >60 years. Ten
percent had one or more untreated carious lesions in roots (untreated root caries). Women had a lower prevalence of untreated root caries (8.9%) than
men (12.1%). Non-Hispanic white adults had a lower prevalence of untreated root caries (8.5%) than Mexican-American (14.9%) and non-Hispanic
black (21.7%) adults. Prevalence of untreated root caries was lower among those with family incomes >200% of the FPL (6.8%) than among those
with lower income (16.6% for those with family incomes >100% but <200% of the FPL and 22.8% for those with family incomes <100% of the
FPL). Education was inversely correlated with prevalence of untreated root caries: 20.3% among those with less than a high school education, 13.0%
among high school graduates, and 5.8% among those with greater than a high school education. Current smokers had a higher prevalence of
untreated root caries (21.1%) compared with former and never smokers (both approximately 7%). Overall, the prevalence of untreated root caries
decreased among dentate adults aged >20 years, from 13.5% in 1988--1994 to 10.3% in 1999--2002. Decreases were greater among those aged >60
years (from 20% to 12.8%), Mexican-Americans (from 21.3% to 14.9%), and those with family incomes between 100% and 200% of the FPL (from
22.9% to 16.6%) (Table 20, Figure 15).

Approximately 9% of dentate adults aged >20 years had one or more filled roots (restored) (Table 20). The prevalence was greater for those aged >60
years (22.1%), compared with those aged 40--59 years (8.0%) and those aged 20--39 years (1.7%). Prevalence of filled roots was higher among non-
Hispanic white adults (9.0%) than among non-Hispanic black adults (4.5%).

Tooth Retention and Edentulism
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On average, dentate adults aged >20 years have approximately 24 teeth (a full dentition is equivalent to 28 teeth) (Table 21). Mean number of teeth
was inversely correlated with age: 26.6 teeth among adults aged 20--39 years, 23.9 teeth among adults aged 40--59 years, and 19.4 teeth among
adults aged >60 years. Non-Hispanic white and Mexican-American adults had more teeth (24.3 and 24.1, respectively) than non-Hispanic black
adults (22.0). Adults with family income >200% of the FPL had more teeth (24.6) than those with family income >100% but <200% of the FPL
(22.5) and those with family incomes <100% of the FPL (22.1). Adults with more than a high school education had more teeth (25.0) than high
school graduates (23.2) or adults with less than a high school education (21.9). Persons who reported never smoking had more teeth (24.7) than
former smokers (24.0) and current smokers (22.0). On average, adults aged >20 years retained one more tooth during 1999--2002 than during 1988-
-1994 (Table 21, Figure 16).

Approximately 8% of adults aged >20 years had lost all their natural teeth (edentulism) (Table 22). Prevalence of edentulism increased with age:

<1% among adults aged 20--39 years, 4.9% among those aged 40--59 years, and 24.9% among those aged >60 years. Mexican-American adults had a
lower prevalence of edentulism (5.6%) than non-Hispanic blacks (9.5%). Adults with family income >200% of the FPL had a lower prevalence of
edentulism (4.8%) than adults with lower family incomes (11.6% and 14.6%). An inverse correlation was observed between edentulism and
education: 13.5% of adults with less than a high school education, 9.1% of adults who graduated from high school, and 3.5% of adults with more
than a high school education were edentulous. A correlation also was observed between edentulism and smoking: 14.4% among current smokers,
7.9% among former smokers, and 4.5% among those who never smoked. Overall, edentulism decreased from 10.8% in 1988--1994 to 7.7% in 1999-
-2002. The largest decreases were observed among adults with family incomes between 100% and 200% of the FPL, for those with less than a high
school education, and among adults aged >40 years (Table 22, Figure 17).

Enamel Fluorosis

Very mild or greater enamel fluorosis was observed in 23% of persons aged 6--39 years (Table 23, Figure 18). The prevalence of fluorosis was lowest
among persons aged 20--39 years (Figure 18). Non-Hispanic blacks had higher proportions of very mild and mild fluorosis than did non-Hispanic
white participants (Figure 19). Posterior teeth were more affected by enamel fluorosis than were anterior teeth (Figure 20). A nine percentage point
increase in the prevalence of very mild or greater fluorosis was observed among children and adolescents aged 6--19 years when data from 1999-

-2002 were compared with those from the NIDR 1986--1987 survey of school children (from 22.8% in 1986--1987 to 32% in 1999--2002) (/38).

Discussion
Dental Caries

Dental caries and tooth loss were among the most common causes for rejection of young men from military service during the Civil War and the two
World Wars (19). So widespread was the disease in the early 20th century that Klein designed and introduced the DMFT index as a sensitive tool to
describe the distribution of the disease by counting the number of decayed, missing, and filled teeth affected (6). The introduction of fluorides for
preventing dental caries, starting with water fluoridation in the mid-1940s, changed the pattern of disease occurrence.

During 1960--1962, NCHS conducted the first national survey that included clinical assessments of dental caries in adults (20). This was followed by
two similar national surveys during 1963--1970 among children aged 6--11 years and youth aged 12--17 years (21,22). These three surveys were part
of the NCHS National Health Examination series, which later were reorganized as NHANES. NCHS surveys and those conducted by NIDR (since
1998, NIDCR) (/4,23,24) were used to document a decline in dental caries the United States in both primary and permanent teeth (25).

Data from NHANES 1988--1994 and NHANES 1999--2002 suggest no change in the prevalence and severity of dental caries in primary teeth but a
decrease in permanent teeth. Historically, a decline in dental caries in primary teeth was reported until the mid-1980s, when data from the two NIDR
surveys were compared (26). However, later reports have suggested that this decline has slowed or reversed in the United States and elsewhere
(26,27). Data from this report support those findings.

During 1999--2002, declines in caries prevalence and severity in the permanent dentition were observed across all age groups and for certain
racial/ethnic groups, poverty level, education, and smoking characteristics when compared with data from 1988--1994. These reductions in dental
caries also are reflected in increased tooth retention and reduced levels of edentulism, as has been reported elsewhere for selected populations (28).
However, as the population ages and persons retain more teeth, more root surfaces become exposed and are at increased risk for tooth decay (29).
These findings highlight the importance of developing strategies for preventing and controlling dental caries in older adults.

Despite gains in oral health associated with dental caries, disparities remain. Overall, non-Hispanic white survey participants had a lower prevalence
and severity of disease and lower prevalence of untreated decay compared with non-Hispanic black and Mexican-American participants. In addition,
those with family incomes >200% of the FPL also had lower prevalence and severity of disease than others with lower family incomes. These results
are consistent with reports that associate poverty, lower income and education, and certain racial/ethnic groups with higher levels of dental caries
among adults and children (30). In addition, these results also support an association between tobacco use, dental caries, and tooth loss (37--33),
which might have both a biologic and socioeconomic etiologic link.

Dental Sealants

Dental sealants are highly effective in preventing dental caries that occur on the surfaces of teeth that have pits and fissures. Fully retained sealants
are 100% eftective (34,35). In examining the effectiveness of school-based or school-linked dental sealant programs, the Guide to Community
Preventive Services documented a 60% decrease in tooth decay on the chewing surfaces of posterior teeth up to 5 years after sealant application (36).
School-based sealant programs also are cost-saving (37). In 2002, the Task Force on Community Preventive Services strongly recommended school-
based or school-linked sealant programs for the prevention and control of dental caries (36).
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Although sealant prevalence increased >12% from 1988--1994 to 1999--2002 (from 19.6% to 32.2%), it is still well below the national health
objective for 2010 of 50% (38). The increase in sealant prevalence might be attributable to increases in both dental office-delivered and school-based
and -linked sealant programs.

The increased prevalence of sealants from 1988--1994 to 1999--2002 was observed across all sociodemographic groups and might have contributed
to the reported decrease in dental caries in permanent teeth. Data from this report also suggest that disparities by race/ethnicity and income, as related
to sealant use, might be decreasing. The proportional increase in sealant prevalence among racial/ethnic minorities was about three times that of non-
Hispanic white children and adolescents, and the proportional increase among lower income children and adolescents was almost twice that of their
counterparts in families with higher incomes.

Despite these gains, profound disparities still exist. Non-Hispanic white children and adolescents and those from families with higher incomes who
were documented in this report as having lower levels of tooth decay were at least 60% more likely to have received a sealant than were other
racial/ethnic minorities and those from families with lower incomes. School-based and -linked programs in the United States generally target
vulnerable populations less likely to receive private dental care (e.g., populations attending schools with a large proportion of students eligible for
free or reduced-cost meal programs). An expansion in the number of these programs might decrease disparities in the prevalence of sealants (39).

Tooth Retention and Edentulism

The findings in this report indicate that the prevalence of tooth loss continues to decline in the United States and provides further evidence that
edentulism is not inevitable with advanced age. The decrease in the prevalence of edentulism between the two surveys might in part be attributed to
the increased adoption of preventive regimens such as dental sealants, community water fluoridation, use of fluoride toothpaste and mouth rinse, and
support for these approaches by health-care providers, health decision makers, and public health officials.

Despite improvements in tooth loss and edentulism, disparities remain. Older adults and smokers were consistently worse off than their counterparts.
These population subgroups are probably at increased risk for adverse consequences of tooth loss and other dental problems on quality of life and
general health. These consequences can include limitations in chewing, dissatisfaction with appearance, avoidance of social contacts, and trouble
speaking (30,40).

Racial/ethnic differences in tooth loss exist, with non-Hispanic black adults retaining fewer teeth than non-Hispanic white and Mexican-American
adults. Findings also suggest that Mexican-Americans continue to have the lowest prevalence of edentulism, although non-Hispanic whites also have
experienced a decline in edentulism since 1988--1994. Tooth loss and edentulism reflect differences in healthy behaviors, attitudes toward oral health
and dental care, and access to and use of dental services and types of treatment received (30,41--43). In addition, tooth loss is influenced by
expectations about health. Further research is needed to determine why Mexican-Americans retain more teeth than non-Hispanic blacks and non-
Hispanic whites despite having more dental caries in the younger cohorts. In addition, findings are influenced by the oral health status of the oldest
cohorts (=60 years), who experienced higher rates of dental caries and tooth extractions and might have had different expectations toward retaining
teeth earlier in life than persons aged <60 years (4/,43).

Certain studies have focused on tooth loss and its relation to diet and nutritional status. Two studies have documented that the intake of fruits and
vegetables was negatively affected by the loss of teeth (44,45). Persons who have lost all or a substantial number of their teeth consumed fewer
important nutrients, including dietary fiber (44,46--50). Biochemical levels of important nutrients were lower among those missing all or a substantial
number of teeth (48--50). In addition, persons who had lost a substantial number of teeth were more likely to be obese than those with more teeth
(48,51). These findings underscore the concept of a possible threshold number of teeth necessary for a "functional dentition" (52--54). Despite the
overall decrease in tooth loss, continued research and tailored preventive efforts to eliminate those disparities are needed.

Enamel Fluorosis

Enamel fluorosis is a hypomineralization of enamel, characterized by greater surface and subsurface porosity than normal enamel, and is related to
fluoride ingestion during periods of tooth development by young children (55) (first 6 years of life for most permanent teeth). Although use of
fluoride in various modalities has been important in the prevention and control of dental caries, it also introduces the risk for enamel fluorosis. The
milder forms of enamel fluorosis typically are not noticeable; however, more severe levels might be objectionable for cosmetic reasons. Historically,
a low prevalence of the milder forms of fluorosis has been accepted as a reasonable and minor consequence balanced against the substantial
protection afforded by dental caries from the use of fluoridated drinking water and foods, beverages, and oral care products that contain fluoride.
Reported risk factors for the more severe forms of fluorosis include drinking water with high natural fluoride levels, dietary fluoride supplements
(particularly when prescribed for children with other sources of systemic fluoride), ingestion of fluoride toothpaste, and having multiple sources of

ingested fluoride (56--61).

The data in this report identify a group of children and adolescents with higher levels of very mild, mild, and moderate/severe fluorosis compared

with children and adolescents of similar age examined during 1986--1987 (9 percentage point increase). These two surveys are the only sources of
national data on enamel fluorosis. The surveys differed in sampling and representation (schoolchildren versus household survey) and in procedures
followed (14 examiners during 1986--1987 versus four during 1999--2002). Examiner reliability was considered acceptable in both surveys (4, 14).

Cohorts aged 12--15 and 16--19 years during 1999--2002 generally had higher proportions of very mild, mild, and moderate/severe fluorosis than did
the age 20--39 years cohort. The cohort aged 6--11 years had fewer premolars and molars erupted, limiting comparison to other cohorts (Figure 18).
In analyzing these cohort effects and their causes, two things need to be considered: the time at which the teeth of these cohorts were at risk of
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fluorosis and the different sources of systemic fluoride available at that time. Studies on use of fluorides exist (62--65), but they do not provide
information on combined exposures. Furthermore, not until the early 1990s were public health approaches introduced to limit the exposure to
systemic fluoride from toothpaste and supplements (66), when the risk for fluorosis for most teeth in the age 12--19 year cohort was no longer subject
to change.

A potentially important source of fluoride is toothpaste. From approval of the first fluoride toothpaste by the American Dental Association in 1964,
the total market share of fluoride toothpaste increased from <20% to 90% in 1980 (63). By 1980, proportionately more young children were using
fluoride toothpaste than were earlier cohorts (62,64). In addition, although professional interest in limiting the amount of fluoride toothpaste
delivered to young children and supervising their toothbrushing was expressed earlier in the 1980s (65), only during the early 1990s was this
approach adopted broadly as a public health measure (66), which was too late to alter the risk for fluorosis among the 12--19 year age cohort in
NHANES 1999--2002.

No clear explanation exists why fluorosis was more severe among non-Hispanic black children than among non-Hispanic white or Mexican-
American children. This observation has been reported elsewhere (67--70), and different hypotheses have been proposed, including biologic
susceptibility or greater fluoride intake (70). Anterior teeth were less affected by enamel fluorosis than were posterior teeth. This finding also was
reported in the NIDR 1986--1987 survey (77) and has been attributed to cohort effects, attrition, or a combination of the smaller anatomical surface
and longer formation time of posterior teeth compared with anterior teeth (/8,71).

Further research also is needed to improve public health surveillance of fluoride exposure. The difficulties observed in comparing data from the
NIDR 1986--1987 and NHANES 1999--2002 surveys and the time lapse between exposure and clinical presentation suggest the need for new and
more timely methods to measure total fluoride exposure. Methods such as fingernail analysis (72--74) and urinary fluoride excretion (75--77) have
shown promise, but only with limited samples. Research in these areas could result in the development of valid and reliable techniques to monitor
total fluoride exposure in children, allowing adjustment in public health practice and recommendations to reduce the cosmetic consequences of
fluoride exposure while preventing and controlling dental caries.

CDC recommendations for the use of fluorides in the United States include using just a "pea-sized" amount of toothpaste for children aged <6 years,
supervising children's toothbrushing to avoid excessive swallowing of toothpaste, and risk-based targeting of other fluoride modalities (66).
Epidemiologic data from Australia indicate that targeting reduction in discretionary intake of supplements and toothpaste can reduce the prevalence
of enamel fluorosis (78). Information is not available to evaluate the effects of these changes in the United States after they were implemented in the
early 1990s. Increased efforts are needed to disseminate published recommendations about appropriate use of fluoride to health professionals and the
public.

Conclusions

This report documents improvements in the oral health of the civilian, U.S. population. The report documented important differences in disease
prevalence and severity by sociodemographic characteristics that public health officers, the dental profession, and the community should consider in
implementing interventions to prevent and control disease and to reduce the disparities observed. The following is a list of seven important findings
in this report:

e The decline in the prevalence and severity of dental caries in permanent teeth, reported in previous national surveys, continued during 1988-
-1994 and 1999--2002. This decline has occurred in both crowns and roots, across sex, race/ethnicity, poverty status, education level, and
smoking status. It has benefited children, adolescents, and adults.

® A notable proportion of untreated tooth decay was observed across all age groups and sociodemographic characteristics.

® No reductions were observed in the prevalence and severity of dental caries in primary teeth.

e The use of dental sealants among children and adolescents increased substantially. This increase was probably the result of both public and
private efforts and denotes a continuing interest in using dental sealants for the prevention of tooth decay.

® Older adults are retaining more of their teeth and fewer are losing all their teeth.

e Despite the decrease in caries prevalence and severity in the permanent dentition and the increase in the proportion of children and adolescents
who benefit from dental sealants, disparities remain. Racial/ethnic minorities, those with lower income, lower education level, and current
smokers across all age groups have larger unmet needs compared with their counterparts.

e Prevalence of enamel fluorosis has increased in cohorts born since 1980. This increase should be evaluated in the context of total fluoride
exposure.

Recommendations for Public Health Action

1. Appropriate public health interventions to prevent dental caries should extend to all age groups and sociodemographic categories.

2. Factors related to the lack of reduction of dental caries in primary teeth need to be studied.

3. As the U.S. population ages and more adults keep their natural teeth, preventive interventions are needed for these age groups at the individual,
clinical, and community level.

4. Programs designed to promote oral health (e.g., dental sealants and smoking cessation programs) should include interventions designed to
reduce disparities in racial/ethnic minorities, lower income, lower education level, and current smokers.

5. Timely surveillance tools are needed to monitor fluoride exposure from multiple sources.
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Caries experience

Cavitation

Coronal caries

Decayed teeth or surfaces

Dental caries (tooth decay)

Measures of disease

prevalence for dental caries

Measures of disease severity

Prevalence of
caries experience
in permanent
teeth

Prevalence of
caries experience
in primary teeth

Prevalence of
untreated tooth
decay in
permanent tooth

Prevalence of
untreated tooth
decay in primary
teeth

for dental caries

Primary teeth

dt
ft
dft
ds
fs
dfs

Terms and Abbreviations Used in the Report

Having decayed, missing, or filled teeth or tooth surfaces because of caries. In primary teeth and in adults aged >20
years, the missing component is not included as part of caries experience to avoid misclassifying teeth that are
missing for reasons other than dental caries.

A dental caries lesion that has passed the stage of remineralization and progressed to loss of tissue integrity, forming
a cavity

Decayed, missing, or filled surfaces located in the part of the tooth that is normally above the gum line. NHANES
measures coronal caries at the cavitation level.

Defined as those having a cavitation because of dental caries that have not been treated.

A disease manifested by loss of the mineral content of the tooth hard tissues (demineralization). Dental caries is the
disease that causes tooth decay.

Proportion of population with one or more decayed, missing, or filled permanent tooth surfaces (DMFS). By
definition and calculation this is equal to the proportion with one or more decayed, missing or filled permanent
teeth (DMFT).

Proportion of the population with one or more decayed or filled primary tooth surfaces (dfs). By definition and
calculation, this is equal to the proportion with one or more decayed or filled primary teeth (dft).

Proportion of the population with one or more permanent tooth surfaces with untreated decay (DS). By definition
and calculation, this is equal to the proportion with one teeth or more decayed permanent teeth (DT).

Proportion of the population with one or more decayed surfaces in primary teeth (ds). By definition and calculation,
this is equal to the proportion with one or more decayed primary teeth (dt).

These measures count the number of teeth or tooth surfaces that are decayed, missing, or filled because of caries.
Measures for primary teeth are denoted with lower case letters; measures for permanent teeth are denoted with upper
case letters.

Number of decayed primary teeth.

Number of filled primary teeth.

Number of decayed (dt) and filled (ft) primary teeth.
Number of decayed surfaces in primary teeth.
Number of filled surfaces in primary teeth.

Number of decayed (ds) and filled (fs) surfaces in primary teeth.



Percentage of decayed and filled surfaces in primary teeth (dfs) that are decayed (ds) among children with at least

(V)
7ods/dfs one decayed or filled surface in primary teeth (dfs>0).

Percentage of decayed and filled surfaces in primary teeth (dfs) that are filled (fs) among children with at least one

(1]
/ofs/dis decayed or filled surface in primary teeth (dfs>0).

Mean number of decayed

and filled primary teeth Sum of individual dft values divided by the population.

Mean number of decayed
and filled surfaces in Sum of individual dfs values divided by the population.
primary teeth

Permanent teeth

DT Number of decayed permanent teeth.

Number of missing permanent teeth due to caries or periodontal disease (does not count teeth extracted for reasons

MT other than caries or periodontal disease).
FT Number of filled permanent teeth (teeth with carious lesions (decayed teeth) that have been restored).
DMFT Number of decayed (DT), missing (MT), and filled (FT) permanent teeth.
Number of decayed (DT) and filled (FT) teeth. Missing teeth are excluded because in adults, some missing teeth
DFT may have been lost due to reasons other than caries, including periodontal diseases and extracted for prosthetic
reasons. Therefore, missing surfaces are not included in this measure for adults aged >20 years.
DS Number of decayed surfaces in permanent teeth.
MS Number of missing tooth surfaces due to caries or periodontal disease (does not count surfaces of teeth extracted for
reasons other than caries or periodontal disease).
FS Number of filled surfaces in permanent teeth (carious surfaces---decayed---that have been restored).
DMFS Number of decayed (DS), missing (MS), and filled (FS) surfaces in permanent teeth.
Number of decayed (DS) and filled (FS) surfaces in permanent teeth. Missing surfaces are excluded because in
DFS adults, some missing teeth might have been lost because of reasons other than caries, including periodontal diseases
and extracted for prosthetic reasons. Therefore, missing surfaces are not included in this measure for adults aged >20
years.
% DS/DFS Percentage of decayed and filled permanent tooth surfaces (DFS) that are decayed (DS) among adults with at least
one decayed or filled permanent tooth surface (DFS>0).
% FS/DFS Percentage of decayed and filled permanent tooth surfaces (DFS) that are filled (FS) among adults with at least one
decayed or filled permanent tooth surface (DFS>0).
% DS/DMFS Percentage of de?ayed, missing, and filled permanent tooth surfaces (DMFS) that are decayed (DS) among children
or adolescents with at least one decayed, missing, or filled permanent tooth surface (DMFS>0).
o MS/DMFS Percentage of de?ayed, missing, and filled pe@anent tooth surfaces (DMFS) that are missed (MS) among children
or adolescents with at least one decayed, missing, or filled permanent tooth surface (DMFS>0).
% FS/DMFS Percentage of decayed, missing, and filled permanent tooth surfaces (DMFY) that are filled (FS) among children or

adolescents with at least one decayed, missing, or filled permanent tooth surface (DMFS>0).

Mean number of decayed,
missing (due to disease), and
filled surfaces in permanent

teeth

Mean number of decayed,
missing (due to disease), and Sum of individual DMFT values divided by the population.
filled teeth

Sum of individual DMFS values divided by the population.

Dental fluorosis See enamel fluorosis.

Also called pit-and-fissure sealants, these are thin plastic coatings that are applied to pits and fissures in teeth to

Dental sealants
prevent decay.

Dentate Having one or more natural permanent tooth present in the mouth (excluding third molars).

Having no natural permanent teeth in the mouth (excluding third molars). Also called complete tooth loss or

Edentulous )
edentulism.

A hypomineralization of enamel, characterized by greater surface and subsurface porosity than normal enamel

E 11l i .. . . . .
namet Huorosis caused by fluoride ingestion during periods of tooth development (first 6 years of life for most permanent teeth).

Federal poverty level. Federal poverty thresholds are defined by the U.S. Census Bureau based on family income

FPL and size of family.



National Health and Nutrition Examination Survey. A series of surveys fielded by the National Center for Health
Statistics. This surveillance summary includes data from the 1988--1994 and 1999--2002 NHANES surveys.

Tooth decay in the tooth root that it is exposed to the oral environment because of gum recession (this part of the
tooth that is normally below the gums in a healthy mouth).

NHANES

Root caries

Table 1

TABLE 1. Number of persons aged >2 years completing the oral health examination for the National Health and Nutrition Examination
Survey (NHANES), by selected characteristics — United States, 1988-1994 and 1999-2002

1988-1994 1999-2002
Characteristic No. Weighted No. Weighted
Age group (yrs)
2-5 4352 15,133,000 1,580 14,624,000
6-11 3240 22,132,000 2,198 24,165,000
12-15 1,619 14,088 000 2,330 15,619,000
16-19 1,526 13,724,000 2,161 15,054,000
20-39 6,678 79,480,000 a1e2 74,082,000
40-59 4314 53,759,000 2,632 70,965,000
=60 5,136 28 022 000 3,011 42,023,000
Sex
Male 13,417 116,790,000 8,345 125,219,000
Female 14,642 124,152,000 8746 131,313,000
Race/Ethnicity
White, non-Hispanic 9,801 Q7,605,000 6,619 177,330,000
Black, non-Hispanic 8 452 20,619,000 4179 20,598,000
Mexican-American 8,495 14,004,000 4045 21,008,000
Other 1,221 20,180,000 1,249 28,588 000
Poverty status®
<100% FPL 7,871 36,604,000 4010 40,340,000
100%-199% FPL 7,061 50,150,000 4,097 51,579,000
>200% FPL 10,596 130,233,000 7,323 143,029,000
Educationt
<High school 6,531 42,771,000 2,035 20,811,000
High school 4,800 57,487 000 2,034 47,965,000
>High school 4,587 71,112,000 3,817 08,916,000
Smoking historyt
Curmrent smoker 4173 48 380 000 1,861 44 625,000
Former smoker 2004 44 406,000 2,348 47,600,000
Never smoked 7,960 79,280,000 4582 94 565,000

* Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
tFor persons aged 20 years.

Return to top.
Figure 1

FIGURE 1. Prevalence of dental caries in primary teeth* among children aged 2-11 years, by selected characteristics — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more decayed or filled tooth surfaces in primary teeth (dfs>0) among those with at least one primary tooth. All estimates are
adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
"Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 2

TABLE 2. Prevalence of dental caries in primary teeth®* among children aged 2-11 years, by selected characteristics — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
Characteristic ot SES % SE Difference in %1 % Change!
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Age group (yrs)

2-5 2423 1.32 27.91 1.68 368 15.19
6-11 4074 1.77 40.00 2.43 -0.74 -1.49
Sex
Male 20.50 1.73 43,16 253 266 0.27
Female 40.24 1.44 a8 .44 2.25 -1.83 -4.55
Race/Ethnicity*™
White, non-Hispanic 576 1.44 a7.92 2.23 2.16 6.04
Black, non-Hispanic 40.95 1.65 4325 2.13 2.20 5.62
Mexican-American 5352 2.05 54.90 252 1.38 258
Poverty statustt
<100% FPL 51.10 2.00 55.28 3.01 4.18 8.18
100%-199% FPL 44.40 1.99 45.15 325 0.75 1.60
>200% FPL 3111 1.61 20.60 1.04 -0.42 -1.35
Total 39.87 1.15 40.84 1.86 0.97 2.43

* Defined as having one or more decayed or filled tooth surfaces among those with at least one primary tooth. All estimates are adjusted by age (single
years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.

t Weighted prevalence estimates.

§ Standard error.

1 Between the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.

** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

t Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Figure 2

FIGURE 2. Prevalence of untreated tooth decay in primary teeth* among children aged 2-11 years, by selected characteristics
— United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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*Defined as having one or more untreated decayed surfaces in primary teeth (ds>0) among those with at least one primary tooth. All estimates are
adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tParcentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 3

TABLE 3. Prevalence of untreated tooth decay in primary teeth* among children aged 2-11 years, by selected characteristics —
United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
Characteristic o9t SES % SE Difference in %1 % Changel
Age group (yrs)
2-5 10.14 1.21 19.50 1.62 0.36 1.88

6-11 25.29 1.40 22.24 1.80 -3.06 -12.06
Sex

Male 23.02 1.18 2252 2.00 -0.50 -2.17

Female 22.79 1.32 19.77 1.02 -3.02 -13.25
Race/Ethnicity™

White, non-Hispanic 18.02 1.27 18.20 2.19 0.27 1.50

Black, non-Hispanic 28.06 1.56 27.24 1.73 -0.82 -2.92

Mexican-American 37.88 1.67 3155 2.45 -6.23 -16.71
Poverty statustt

<100% FPL a7.19 2.06 23,45 2.26 -3.74 -10.06

1007-199% FPL 25.02 1.65 23.90 334 -2.02 -7.79
>200% FPL 13.67 1.03 13.22 1.31 -0.45 -3.20
Total 22.91 1.05 21.18 1.53 -1.73 -7.55

* Defined as having one or more untreated decayed surfaces (ds >0) among those with at least one primary tooth. All estimates are adjusted by age (single
years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.

t Weighted prevalence estimates.

§ Standard error.

1 Batween the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.

** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

t Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Figure 3
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FIGURE 3. Mean number of decayed and filled surfaces in primary teeth® among children aged 2-11 years, by selected
characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Denominator includes children with at least one primary tooth. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard
population, except sex, which is adjusted only by age.
tParcentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 4

TABLE 4. Mean number of decayed (dt), filled (ft), and decayed and filled primary teeth (dft)* among children aged 2-11 years, by
selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
dft dt ft dft dt ft Difference % Chan

Characteristic Not SES No. SE No. SE No. SE No. SE No. SE in dft in dft
Age group (yrs)

2.5 101 008 067 006 024 004 106 010 062 008 044 006 0.05 405
6-11 162 008 056 004 106 006 167 000 052 006 1.16 006 0.05 2.00
Sex

Male 128 007 060 004 078 006 151 041 050 000 002 004 0.13 0.42
Female 130 007 060 005 079 005 126 041 052 005 08 008 -0.03 -2.16
Race/Ethnicity*™

White, non-Hispanic 1.14 007 044 005 071 005 132 012 048 008 084 006 0.18 15.79
Black, non-Hispanic 1.25 008 071 006 065 005 142 008 068 007 073 007 0.07 5.19
Mexican-American 2.05 0141 1146 008 000 007 214 014 001 008 123 0.10 0.00 430
Poverty statustt

<100% FPL 104 011 108 000 08 008 220 019 102 042 1.18 0.13 0.26 13.40
100°%—-109% FPL 150 010 060 006 001 007 161 014 060 041 101 008 0.02 1.26
>200% FPL 004 006 027 003 067 005 004 008 020 004 068 007 0.00 0.00
Total 138 0.06 060 004 078 004 144 0.09 056 0.06 088 0.05 0.06 4.35

* Denominator for mean dft, dt, and ft includes children with at least one primary tooth. All estimates are adjusted by age (single years) and sexto the U.S.
2000 standard population, except sex, which is adjusted only by age.
t Weighted mean estimates.
§ Standard error.
1 Batween the two surveys and using 19881994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.
tt Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 4

FIGURE 4. Mean percentage of decayed and filled surfaces that are decayed® in primary teeth of children aged 2-11 years, by
selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

a0

[ 19881994
804 [J1999-2002

I Standard error
70-

60
504

40-

Mean percentage

304

204

10

0 -



http://www.cdc.gov/mmwr/preview/mmwrhtml/#top
http://www.cdc.gov/mmwr/preview/mmwrhtml/#top

Total 25ys  611ys  Male Female White, non- Black, non- Mexican- <1008 100%—190% >2009
Hispank:  Hispanic American  FPL FPL FPL

* Denominator includes children with at least one decayed or filled surface in primary teeth (dfs=0). All estimates are adjusted by age (single years) and
sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tParcentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housahold.
Return to top.

Table 5

TABLE 5. Mean number of decayed (ds), filled (fs), and decayed and filled primary tooth surfaces (dfs)* among children aged 2-11
years, by selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
dfs ds fs dfs ds fs Difference % Chan
Characteristic Not SES No. SE No. SE No. SE No. SE No. SE in dfs! in dfs
Age group (yrs)
2.5 215 021 128 014 087 0142 2238 027 1145 020 123 0.18 0.23 10.70
6-11 244 046 143 000 230 0143 373 024 091 0142 282 017 0.29 8.43
Sex
Male 204 047 119 010 174 045 351 031 1142 023 230 0.15 0.57 19.39
Female 204 018 110 010 176 014 200 027 080 0140 201 022 -0.04 -1.36
Race/Ethnicity™
White, non-Hispanic 2.28 014 085 000 153 041 306 034 090 021 216 020 0.68 28.57
Black, non-Hispanic 2.87 023 1237 042 150 047 2908 021 119 045 179 020 0.11 283
Mexican-American 450 027 233 022 217 047 462 032 155 0146 307 025 0.12 2.67
Poverty statustt
<100% FPL 424 020 219 021 205 021 522 060 201 037 321 043 0.08 23.11
100°-109% FPL 237 024 132 0143 205 047 275 035 107 023 268 0.21 0.28 11.28
>200% FPL 197 015 053 006 144 012 1906 019 046 007 149 0.17 -0.01 -0.51
Total 294 0143 119 008 175 009 321 023 1.00 014 220 0.14 0.27 9.18

* Denominator for mean dfs, ds, and fs includes children with at least one primary tooth. All estimates are adjusted by age (single years) and sex to the
U.S. 2000 standard population, except sex, which is adjusted only by age.
t Weighted mean estimates.
§ Standard error.
1 Batween the two surveys and using 19881994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other race/ethnicity” and “other Hispanic® in the denominator.
1 Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 5

FIGURE 5. Prevalence of dental caries in permanent teeth® among children and adolescents aged 619 years, by selected
characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more decayed, missing, or filled surfaces in pemmanent teeth (DMFS>0) among those with at least one permanent tooth. All
estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tPercentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 6

TABLE 6. Contribution of decayed (%ds/dfs) or filled (%fs/dfs) surfaces to the number of decayed and filled surfaces (dfs) among
children aged 2-11 years with at least one decayed or filled surface in primary teeth,” by selected characteristics — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
%ds/dfs %fa/dfs %ds/dfs %fa/dfs
Characteristic No.t SES No. SE No. SE No. SE
Age group (yrs)
2-5 76.41 2.14 23.59 2.14 69.73 3.17 30.27 217

6-11 36.12 203 63.89 2.03 3146 213 6855 213
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Sex

Male 53.66 1.78 46.34 1.78 46.36 2.55 53.64 2.55

Female 40.67 2.21 50.34 2.21 46.17 2.42 53.84 2.41
Race/EthnicityT

White, non-Hispanic 47.88 2.20 5212 2.20 43.67 2.08 56.34 2.08

Black, non-Hispanic 61.47 2.11 3853 210 55.89 3.03 4412 3.03

Mexican-American 61.20 2.08 38.71 2.08 48.35 314 5166 314
Poverty status*™

<100% FPL 62.42 2.83 37.59 2.83 52.16 2.56 47.85 2.55

100%-199% FPL 52.13 1.81 47.88 1.e1 45.81 359 54190 359

>200% FPL 30.40 2.27 60.60 2.27 41.08 312 58.02 3.12
Total 51.71 1.58 48.29 158 46.27 2.06 53.73 2.06

* Denominator includes children with at least one decayed or filled surface (dfs >0). All estimates are adjusted by age (single years) and sex to the U.S.
2000 standard population, except sex, which is adjusted only by age.
t Weighted mean percentage estimates.
§ Standard error.
1 Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.
** Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 6

FIGURE 6. Prevalence of untreated tooth decay” in permanent teeth among children and adolescents aged 6-19 years, by
selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more decayed, missing, or filled surfaces in permanent teeth (DMFS>0) among those with at least one permanent tooth. All
estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tPercentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 7

TABLE 7. Prevalence of dental caries in permanent teeth® among children and adolescents aged 6-19 years, by selected
characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002 T P—— a
Characteristic %t SES % SE in %1 ChangeT
Age group (yrs)

6-11 25.30 1.57 20.07 1.01 -5.32 -20.95
12-15 57.23 219 40.58 1.40 -7.65 -13.37
16-190 78.11 1.67 67.89 1.47 -10.22 -13.08

Sex

Male 47.79 2.08 390.52 1.04 -8.27 -17.30
Female 50.93 1.30 4451 1.23 -6.42 -12.61
Race/Ethnicity™

White, non-Hispanic 4875 1.71 30.88 1.41 -8.87 -18.19
Black, non-Hispanic 45.80 1.62 38.78 1.16 -7.02 -15.23
Mexican-American 50.64 1.49 48.81 1.84 -1.83 -3.61
Poverty statustt

<100% FPL 52.66 1.89 48.20 1.55 -4.37 -8.30
100%-199% FPL 51.87 2.22 46.70 1.66 -5.17 -0.97
>200% FPL 46.60 1.54 36.13 1.25 -10.47 -22.47
Total 49.33 1.26 41.96 0.89 -7.37 -14.94

* Defined as having one or more decayed, missing or filled surfaces (DMFS >0) among those with at least one permanent tooth. All estimates are adjusted
by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
t Weighted prevalence estimates.
§ standard error.
1 patween the two surveys and using 19828-1994 as referaence. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.
t Percentage of the Federal Poverty Leval (FPL), which varies by income and number of persons living in the housshold.
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FIGURE 7. Mean number of decayed, missing, and filled surfaces” in permanent teeth among children and adolescents aged 6—
19 years, by selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-
2002
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* Denominator includes children and adolescents with at least one permanent tooth. All estimates are adjusted by age (single years) and sex to the U.S.
2000 standard population, except sex, which is adjusted only by age.
"Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 8

TABLE 8. Prevalence of untreated tooth decay in permanent teeth® among children and adolescents aged 6—19 years, by selected
characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002 Difference a,
Characteristic %1 SES % SE in %1 Changel
Age group (yrs)

6-11 8.58 0.88 6.91 0.99 -1.67 -19.46
12-15 16.70 1.48 16.11 0.95 -0.59 -3.53
16-19 2423 1.72 21.90 1.75 -2.33 -9.62

Sex
Male 14.40 0.85 14.30 1.19 -0.10 -0.69
Female 16.27 1.31 13.19 0.99 -3.08 -18.03
Race/Ethnicity*™
White, non-Hispanic 11.23 0.92 10.69 1.35 -0.64 -5.65
Black, non-Hispanic 24.44 1.49 18.09 1.13 -6.35 -25.08
Mexican-American 24.33 1.23 21.83 0.98 -2.50 -10.28
Poverty statustt
<100% FPL 2477 1.64 10.45 1.32 -5.32 -21.48
1009-199% FPL 10.26 2.03 19.51 1.88 0.25 1.20
>200% FPL 9.21 0.86 8.06 0.99 -1.25 -13.43
Total 15.31 0.89 13.76 0.90 -1.55 -10.12

* Defined as having one or more decayed surfaces in permanent teeth (DS >0) among those with at least one permanent tooth. All estimates are adjusted
by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
t Weightad prevalence estimates.
§ standard error.
1 Batween the two surveys and using 19828-1994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.
T Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 8

FIGURE 8. Mean percentage of decayed, missing, and filled surfaces that are decayed® in permanent teeth of children and
adolescents aged 619 years, by selected characteristics — United States, National Health and Nufrition Examination Survey,
1988-1994 and 1999-2002
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Total 6—11yrs 12-15yrs 16-19yrs  Male Female Whits, non- Black, non- Mexican- <1008 1009.—199% 2200%
Hispanic Hispanic American FrULt FFL FPL

* Denominator includes children and adolescents with at least one decayed, missing, or filled surface in permanent teeth (DMFS>0). All estimates are
adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tParcentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 9

TABLE 9. Mean number of decayed (DT), missing (MT), filled (FT)and decayed, missing and filled permanent teeth (DMFT)* among
children and adolescents aged 619 years, by selected characteristics — United States, National Health and Nutrition Examination
Survey, 1988-1994 and 1999-2002

1988-1004 1999-2002
DAFT oT MT FT DAFT oT MT FT Difference %Change
Characteristic Not SE¥ No. SE No. SE No. SE No. SE No. SE No. SE No. SE inDMFTY inDMFTI
Agegroup(yrs)
611 055 004 044 002 000 000 041 008 042 003 040 002 001* 0041 031 002 043 2384
1215 206 040 036 004 004 001 166 009 175 042 031 003 003* 001 1.4 043 031 -1505
16-19 412 046 068 008 043 002 331 046 325 041 055 007 041 001 259 040 087 -21.12
Sex
Mals 191 040 035 0038 004 001 152 009 146 008 032 004 004 001 140 005 -045 235
Female 207 007 036 005 006 001 165 007 174 007 025 002 005 001 143 008 -033 -1594
Race/Ethnicitytt

White, non-Hispanic 193 040 026 002 003* 001 164 009 155 009 024 004 004 001 127 009 038 -19689
Black, non-Hispanic 181 008 056 00 041 002 1144 006 14 007 037 003 007 001 097 006 040 -2210

Mexican-American 188 009 05 004 005 001 140 009 4182 040 044 003 004 001 134 040 016 -8.08
Poverty status8

<100% FPL 208 040 051 004 008 004 150 00 4192 040 037 004 005 001 150 042 016 -7.69

100%—199% FPL 224 044 054 040 005 001 175 042 180 009 045 007 006 001 130 008 054 -23.08

>200%FPL 182 009 049 002 004 001 160 009 131 008 046 003 002** 001 142 006 -051 -28.02
Total 199 007 036 003 005 001 158 007 160 005 029 003 004 001 126 0.06 039 <1950

* Denominator for mean DMFT, DT, MT, and FT includes children and adolescents with at least one permanent tooth. All estimates are adjusted by age (single years) and sexto the
U.S. 2000 standard population, except sex, which is adjusted only by age.

t Weighted mean estimates.

§ Standard error.

1 Between the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative valus a decreass.
** Unreliable estimate: the sample arror i3 30% the value of the point estimate, or greater.
t Calculated using *other race/sthnicity” and *other Hispanic” in the denominator.
# Percantage of the Federal Poverty Level (FPL), which varies by income and number of persong living in the housshold.
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Figure 9

FIGURE 9. Prevalence of dental sealants in children and adolescents aged 6-19 years,” by selected characteristics — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more permanent molar, premolar or upper lateral incisor with pit and fissure sealants. All estimates are adjusted by age (single
years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
"Percemage of the Federal Poverty Leveal (FPL), which varies by income and number of persons living in the housshold.
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Table 10

TABLE 10. Mean number of decayed (DS), missing (MS), filled (FS), and decayed, missing and filled permanent tooth surfaces
(DMFS)* among children and adolescents aged 6—-19 years, by selected characteristics — United States, National Health and
Nutrition Examination Survey, 19881994 and 1999-2002

1988-1994 1999-2002

%

DMFS DS MS FS DMFS DS MS FS Difference Change

Characteristic Not SE®§ No. SE No. SE No. SE No. SE No. SE No. SE No. SE inDMFSY inDMFST
Agegroup(yrs)

611 083 006 048 003 002* 001 063 005 064 005 044 002 004* 003 046 008 049 -2289

1215 320 045 051 005 048 005 25 044 283 022 045 005 047 004 221 023 046 -390

16-19 701 031 145 044 063 040 522 0230 577 027 087 043 055 007 435 02 424 4783

Sex
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Mals 311 046 055 006 021 005 225 044 247 046 043 008 020 003 178 041 064 2058
Female 345 044 055 008 028 005 263 042 297 044 038 004 023 003 235 045 048 -1391
Race/Ethnicitytt
White, non-Hispanic ~ 309 047 0237 004 046 005 25 046 263 048 0236 007 048 003 209 047 046 -1480
Black, non-Hispanic 333 048 099 0090 054 008 179 000 255 044 064 006 032 006 15 041 078 2342
Mexican-American 33 045 076 006 026 003 234 045 306 049 062 005 048 002 226 049 -030 -89

Poverty status8
<1009 FPL 361 048 074 008 037 007 249 044 328 020 054 005 026 005 243 022 -0.23 9.14
100%—199% FPL 382 025 089 048 025 004 2688 048 316 046 067 041 020 005 220 041 D68 4728
2200%FPL 294 046 027 003 048* 007 249 046 214 046 025 004 042 003 178 0423 080 27.2
Total 328 013 055 005 024 004 249 012 271 011 043 005 022 003 206 011 057 -17.38

* Denominator for mean DMFS, DS, MS, and FS includas children and adolsscents with at last one permanent tooth, All estimates are adjustad by age (single yesars) and sex to
the U.S. 2000 standard population, except sax, which is adjustad only by ags.

t Weighted mean estimates.

§ Standard error.

1 Between the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decreass.
** Unreliable estimate: the sample eror is 309 the value of the point estimate or greater.
1 Calculated using *other race/sthnicity” and *other Hispanic” in the denominator.
¥ Percantage of the Federal Poverty Level (FPL), which varias by incoms and number of persons living in the housshold.

Return to top.
Figure 10

FIGURE 10. Mean number of sealed teeth® among children and adolescents aged 6-19 years, by tooth type and age — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Among those having at least one tooth with saalants. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population,
except sex, which is adjusted only by age.
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Table 11

TABLE 11. Contribution of decayed (%DS/DMFS), missing (%.MS/DMFS) or filled (°%FS/DMFS) surfaces on the mean number of
decayed, missing and filled surfaces (DMFS) among children and adolescents aged 6—19 years with at least one decayed, missing
or filled surface (DMFS >0)*, by selected characteristics — United States, National Health and Nutrition Examination Survey,
1988-1994 and 1999-2002

1088-1094 1990-2002

% DS/DMFS 9% MS/DMFS %FS/DMFS % DS/IDMFS 9% MS/DMFS % FS/DMFS
Characteristic No.t SES No. SE No. SE No. SE No. SE No. SE
Agegroup(yrs)

611 3468 294 1741  o0g2 6358 3.10 3068 449 191 143 67.40 471
1245 1887 1.55 206 044 7900 1.69 2120 1.27 301 078 7581 157
16-19 1482 128 481 0.72 80238 {165 17.56 147 536 0.70 7740 175

Sex
Male 2424 224 186 024 7391 247 2747 342 298 041 69.57 347
Female 2495 208 360 1.0@ 7147 220 2095 258 344 069 75682 277
Race/Ethnicity**
White, non-Hispanic 19.02 184 2471 o0 7852 242 19.25 3.08 307 074 7769 327
Black, non-Hispanic 4183 187 543 077 5275 1.76 3580 1.90 451 089 5961 240
Mexican American 3871 188 296 040 5834 1.90 ;|2 202 257 041 6382 208
Poverty status 1
<100% FPL 3650 1.77 350 057 6002 1.3 2043 183 381 081 67.07 1.77
100%—199% FPL 2646 274 324 077 7031 29 3044 3.06 365 053 6598 324
>200%FPL 1485 1.9 31481 129 8197 261 1695 1.86 2601 091 8036 1.99
Total 2459 148 270 059 7272 168 2429 220 321 051 7252 235

* Denominator includas children and adolascents with least one decayed, missing or filled surfacs in permanent testh (DMFS >0). All estimatss are adjusted by age (single yesars)
and sex to the U.S. 2000 standard population, except sax, which is ad]usmed only by age.

t Weighted mean estimates.
§ Standard error.
1 Unreliable estimats: the sample error is 30% the value of the point estimate or greater.
** Calculated using *other race/sthnicity” and *othar Hispanic” in the denominator.
H Percantage of the Federal Poverty Level (FPL), which varias by incoms and number of persong living in the housshold.
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Figure 11

FIGURE 11. Prevalence of coronal caries* among dentate adults aged >20 years, by selected characteristics — United States,
National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more decayed or filled surfaces (DFS>0) in the tooth crowns of adults with at laast one pemrmanent tooth (dentate). All estimates
are adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tPercentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 12

TABLE 12. Prevalence of dental sealants on permanent teeth* among children and adolescents aged 6-19 years, by selected
characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
Characteristic o9t SES % SE Difference in %7 9% Changel
Age group (yrs)

6-11 21.65 2.37 20.47 2.13 7.82 236.12
12-15 22.84 2.67 a7.41 223 1457 63.70
16-19 13.27 1.61 21.25 1.4 18.00 136.22
Sex

Male 17.28 1.02 20.48 1.81 13.10 75.37

Female 21.05 2.20 34.10 1.24 12.15 55.35
Race/Ethnicity™
White, non-Hispanic 24.25 2.44 a7.85 2.11 1361 56.12

Black, non-Hispanic 8.76 0.03 22.65 2.05 13.80 15856

Mexican-American 0.48 1.08 23.4 2.66 13.03 146.04
Poverty statustt
<100% FPL 11.29 1.48 22.16 2.18 10.87 06.28

100%-199% FPL 11.80 1.88 25.54 2.01 13.74 116.44
>200% FPL 27.32 2.25 4151 1.08 14.19 51.04
Total 19.61 1.85 32.24 1.41 12.63 64.41

* Defined as having one or more permanent molar, premolar or upper lateral incisor with pit and fissure sealants. All estimates are adjusted by age (single
years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
T Weighted prevalence estimates.
§ Standard error.
1 Botween the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other race/ethnicity” and “other Hispanic® in the denominator.
tt Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 12

FIGURE 12. Prevalence of untreated tooth decay® among dentate adults aged >20 years, by selected characteristics — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more decayed surfaces (DS>0) in the tooth crowns of adults with at least one permanent tooth (dentate). All estimates are
adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tParcentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 13

TABLE 13. Mean number of permanent teeth with dental sealants® among children and adolescents aged 6-19 years with at least
one sealed tooth, by selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and
1999-2002

1988-1994 1999-2002
Difference in
Characteristic No.t SES No. SE mean no. teeth! % Change!
Age group (yrs)

6-11 3.36 0.10 a4 0.07 0.06 1.49
12-15 5.20 0.36 5.00 0.16 -0.20 -3.78
16-19 5.47 0.55 5.48 0.24 0.01 0.18
Sex
Male 4.38 0.28 4.31 0.10 -0.07 -1.60
Female 464 0.23 464 0.12 0.00 0.00
Race/Ethnicity*™
White, non-Hispanic 453 0.24 452 0.13 -0.01 -0.22
Black, non-Hispanic 435 0.19 303 0.12 -0.432 -9.86
Mexican-American 420 0.16 433 0.11 0.12 310
Poverty statustt
<100% FPL 3.02 0.22 4.43 0.17 0.51 13.01
1009-199% FPL 4.03 0.14 4.47 0.21 0.44 10.92
>200% FPL 4.66 0.18 4.47 0.00 -0.19 -4.08

Total 4.50 0.21 4.47 0.09 -0.03 -0.67

* Including permanent molars, premolars and upper lateral incisors. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard
population, except sex, which is adjusted only by age.

T Weighted mean estimates.

§ standard error.

7 patween the two surveys and using 19828-1994 as reference. A positive value indicates an increase, a negative value a decrease.

** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

t Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 13

FIGURE 13. Mean number of decayed and filled surfaces® in dentate adults aged >20 years, by selected characteristics —
United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Denominator for DFS includes adults with at least one permanent tooth (dentate). All estimates are adjusted by age (10-year groups) and sex to the U.S.
2000 standard population, except sex, which is adjusted only by age.
tPercentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 14

TABLE 14. Mean number of permanent teeth sealed by tooth type* among children and adolescents aged 619 years with at least
one sealed tooth, by selected characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and
1999-2002

1988-1994 1999-2002
Premolar 1st molar M Premolar 1st molar M
Characteristic No.t sES No. SE No. SE No. SE No. SE No. SE
Age group (yrs)

6-11 0.007 0.03 222 009 060 0.15 0.27 0.08 325 0.05 0.081 0.02
12-15 1.01 0.20 265 0.13 1.72 0.14 078 0.13 2.80 0.08 1590 0.0
16-19 151 0.47 1.82 0.23 2.16 0.18 1.28 0.19 223 008 192 0.00

Sex

Male 0.72 0.20 268 0.11 155 0.14 061 0.08 285 005 1.12 0.06
Female 093 0.18 265 0.10 157 0.13 095 0.14 2.82 0.06 126 0.07
Race/Ethnicity™

White, non-Hispanic 0.87 0.18 267 0.11 161 0.12 070 0.13 290 0.06 1.35 0.06
Black, non-Hispanic 094 0.16 252 0.08 146 0.10 076 0.14 257 0.07 1.07 0.00
Mexican-American 092 0.13 2.30 0.10 136 0.00 094 0.13 255 0.06 1.34 0.00
Poverty statustt

<100% FPL 063 020 2.2 0.11 1.30 0.08 1.02 0.17 260 009 125 0.10
1000-199% FPL 063 0.12 254 007 1.34 0.07 096 0.18 273 0.08 1.32 0.10
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2200% FPL 096 0.18 272 007 158 0.11 059 0.06 2093 0.05 135 0.05
Total 0.83 0.15 2.66 0.09 1.56 0.08 0.77 0.10 2.83 0.04 1.19 0.04

* Among those with at least one tooth with sealants. All estimates are adjusted by age (single years) and sex to the 2000 projected U.S. population, except
sex, which is adjusted only by age.

t Weighted mean estimates.

§ Standard error.

1 Unreliable estimate: the sample error is 30% the value of the point estimate or greater.

** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

t Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 14

FIGURE 14. Mean percentage of decayed andfilled surfaces that are decayed" in adults aged >20 years, by selected characteristics
— United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* Denominator includes adults with at least one decayed or filled surface in permanent testh (DFS>0) among those with at least one pemmanent tooth
(dentate). All estimates are adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tPercentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 15

TABLE 15. Prevalence of coronal caries in permanent teeth among dentate adults* aged >20 years, by selected characteristics —
United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002

Characteristic %t SES % SE Difference in %1 % Changel
Age group (yrs)

20-39 03.11 0.52 86.76 0.85 -6.35 -6.82

40-59 06.25 0.42 095.07 0.44 -1.18 -1.23

>60 0458 053 93.10 0.56 -1.48 -1.56

Sex

Male 03.83 0.45 00.24 0.64 -3.49 -3.72

Female 05.41 0.27 02.27 0.51 -3.14 -3.29
Race/Ethnicity*™

White, non-Hispanic 06.37 0.28 03.32 0.28 -3.056 -3.17

Black, non-Hispanic 8835 0.68 8461 0.85 -3.74 -4.24

Mexican-American 87.29 0.70 8350 1.62 -3.79 -4.24
Poverty statustt

<100% FPL 86.80 1.17 86.65 1.28 -0.24 -0.28

1009-199% FPL 02.75 0.73 £80.06 0.93 -3.60 -3.08
>200% FPL 06.27 0.28 03.17 0.47 -3.10 -3.22
Education

<High school 80.65 0.59 8453 1.11 -5.12 -5.71

High school 06.01 0.23 02.63 0.85 -3.28 -3.52

>High school 06.11 0.7 03.16 0.29 -2.95 -3.07
Smoking history

Curmrent smoker 03.45 0.64 90.19 0.85 -3.26 -3.49

Former smoker 05.15 0.71 02.47 0.93 -2.68 -2.82

Never smoked 04.66 0.42 90.96 0.46 -3.70 -3.91
Total 94.62 0.27 91.30 0.36 -3.32 -3.51

* Defined as having one more decayed or filled surfaces (DFS >0) in the tooth crowns of adults with at laast one permanent tooth (dentate). All estimates
are adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
t Weighted prevalence estimates.
§ Standard error.
1 Between the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.
tt Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 15

FIGURE 15. Prevalence of untreated root caries® in dentate adults aged >20 years — United States, National Health and Nutrition
Examination Survey, 1988-1994 and 1999-2002
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* Defined as having one or more untreated decayed surfaces in the tooth roots of adults with at least one pemanent tooth (dentate). All estimates are
adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
tPercentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 16

TABLE 16. Prevalence of untreated tooth decay (coronal) in permanent teeth among adults* aged >20 years, by selected
characteristics — United States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002

Characteristic %t SES % SE Difference in %1 % Change!
Age group (yrs)

20-39 30.35 1.12 26.93 1.54 -3.42 -11.27

40-59 25.94 1.656 20.73 1.16 -5.21 -20.08

>60 26.62 1.28 18.57 1.02 -8.06 -30.24

Sex

Male 31147 1.08 25.14 1.31 -6.03 -10.35

Female 24.84 1.20 20.57 0.97 -4.27 -17.19
Race/Ethnicity™

White, non-Hispanic 23.89 1.16 18.44 1.30 -5.45 -22.83

Black, non-Hispanic 49.00 1.46 41.30 1.84 -7.70 -15.71

Mexican-American 40.09 1.19 35.03 0.96 -5.07 -12.36
Poverty statustt

<100% FPL 40.30 2.25 40.86 2.37 -8.44 -17.12

1009-199% FPL 43 49 1.70 a5.28 1.62 -8.21 -18.88

>200% FPL 10.75 0.91 15.71 0.77 -4.04 -20.46
Education

<High school 45.91 1.29 40.79 2.04 -6.12 -13.06

High school 22.14 1.56 20.84 1.30 -2.30 -7.16

>High school 16.04 0.93 13.59 0.67 -2.45 -15.27
Smoking history

Curmrent smoker 20.22 1.46 35.00 1.04 -4.22 -10.76

Former smoker 21.86 1.36 17.74 1.59 -4.12 -18.85

Never smoked 2412 1.38 18.58 0.91 -5.54 -22.97
Total 27.85 1.05 22.72 1.03 -5.13 -18.42

* Defined as having one more decayed surfaces (DS >0) in the tooth crowns of adults with at least one permanent tooth (dentate). All estimates are
adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.

t Weighted prevalence estimates.

§ Standard error.

1 Botween the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.

** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

t Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 16

FIGURE 16. Mean number of permanent teeth* among dentate adults aged >20 years, by selected characteristics — United
States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
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* All estimates are adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
1Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 17

TABLE 17. Mean number of decayed (DT), missing (MT), filled (FT), decayed and filled teeth (DFT), and decayed, missing,and filled
teeth (DMFT) in the crowns of permanent teeth of dentate adults® aged >20 years, by selected characteristics — National Health
and Nutrition Examination Survey, United States, 1988—-1994 and 1999-2002

1988-1994 1990-2002
DAVFT DFT oT MT FT DAFT DFT oT MT FT Difference % Cha

Characteristic Nol SES No. SE No. SE No. SE No. SE No. SE No. SE No. SE No. SE No. SE inDFT! inD

Agegroup(yrs)

20-29 920 045 7.75 045 090 005 145 040 684 046 7.07 048 645 045 089 0.08 093 008 526 043 -1.60 2065
40-59 1532 0.19 10.08 048 067 0.04 525 020 940 021 1285 049 9230 044 057 005 355 046 873 045 -0.78 7.74
260 1874 022 932 027 064 004 943 022 868 029 1746 030 9.00 022 047 004 837 024 862 025 023 2.47

Sex

Mals 1346 045 863 046 088 004 453 043 7.76 047 11.22 019 768 044 079 007 355 046 689 045 -095 -11.01

Female 1442 044 931 046 065 004 481 043 866 019 11.91 016 828 043 057 004 363 009 774 044 -1.03 -11.06

Race/Ethnicity**

White, non-Hispanic 1410 046 980 0146 064 004 430 0144 916 018 1185 048 871 043 060 007 345 044 811 046 -1.09 -11.42
Black, non-Hispanic 1243 0144 557 040 151 007 687 045 405 044 1107 047 520 045 149 007 578 044 440 047 027 -4.85
Mexican-American 1034 045 606 045 123 005 428 040 484 044 029 029 570 027 091 004 370 009 478 0290 038 -5.94

Poverty status

<100% FFL 1275 021 631 024 173 045 645 027 458 023 1142 027 592 022 1.4 041 550 022 451 024 039 £.18
100%—199% FPL 1338 023 720 049 129 007 648 048 591 021 1179 029 662 048 1143 043 517 022 549 020 058 -8.06
2200%FPL 1381 045 984 044 045 00@ 397 041 939 045 1162 046 872 043 042 003 290 040 830 044 42 -11.38
Education

<High schod 1328 023 639 048 154 008 700 020 485 018 1172 024 590 020 147 043 583 046 442 022 049 -7.67
High school 1408 019 888 048 084 005 520 044 804 020 1205 031 766 024 084 008 439 048 682 023 422 -13.74
>High schod 1347 0451029 043 034 002 307 0401006 044 1135 041 893 040 0833 003 242 041 861 041 -1.46 -14.05
Smoking history

Currentsmoksr 1459 047 844 048 1149 006 645 048 695 020 1288 025 725 025 130 043 563 049 595 024 089 -10.93
Former smoksr 1397 045 949 020 050 003 443 046 899 020 1180 021 834 047 046 007 246 044 788 047 .45 1242
Neversmokad 1283 049 940 049 062 005 373 041 848 021 1084 045 806 044 045 003 278 041 761 045 -1.04 -11.43
Total 1364 014 897 014 076 003 467 011 822 0.6 1158 016 7.99 012 067 0.05 358 011 732 013 098 -10.93

* Denominator for mean DMFT, DFT, DT, MT and FT includes adults with at lsast one parmanent tooth. All estimates are adjusted by age (10-year groups) and sex tothe U.S, 2000
standard population, except sax, which is adjusted only by age.

t Weighted mean estimates.

§ Standard error.

1 Betwsen the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decreass.
** Calculated using *other racse/sthnicity” and *other Hispanic” in the denominator.
t Percentage of the Federal Poverty Level (FPL), which varias by incoms and number of persons living in the housshold.

Return to top.
Figure 17

FIGURE 17. Prevalence of edentulism® among adults aged >20 years, by selected characteristics — United States, National
Health and Nufrition Examination Survey, 1988-1994 and 1999-2002
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* Defined as having lost all permanent teeth, excluding third molars. All estimates are adjusted by age (10-year groups) and sex to the U.S. 2000 standard
population, except sex, which is adjusted only by age.
tParcentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the household.
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Table 18

TABLE 18. Mean number of decayed (DS), missing (MS), filled (FS), decayed and filled (DFS) and decayed, missing, and filled
surfaces (DMFS) in the crowns of permanent teeth of dentate adults* aged >20 years, by selected characteristics — United

States, National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002
1988-1994 1990-2002

DMFS DFS DS MS Fs DMFS DFS DS MS Fs Difference % Change
Characteristic Not SEE No. SE No. SE No SFE No SFE No SE No. SE No SFE No SE No SFE inDFsY inDEsY
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Agegroup(yrs)

2029 2324 055 1629 044 192 042 7.06 046 14237 047 1669 052 1218 034 195 020 45 0236 1023 029 -4.141 -25.23
40-59 5292 089 2776 072 160 041 2516 096 26.16 0.74 4183 087 2483 053 140 042 17.00 0.78 2343 056 -2 -10.55
=260 7388 088 2043 1.06 1.72 045 4475 1.01 27.41 114 6943 139 2964 096 1.41 0144 3979 112 2823 1.02 051 1.75
Sex
Mals 4426 080 2261 055 208 042 2165 059 2053 0.58 38592 0.76 20.00 053 199 048 1692 075 18.01 055 -261 -11.54
Female 4734 053 2435 060 146 010 2299 064 2289 066 39.0¢ 062 2162 044 130 042 1741 044 2022 046 -273 -11.21
Race/Ethnicity**

White, non-Hispanic 46.51 062 2594 060 1.42 040 2056 066 2452 0.65 3847 0.75 2312 050 1.43 048 1505 064 2169 055 -282 -10.88
Black, non-Hispanic 4577 072 1298 029 385 026 3279 072 912 0233 3062 0.74 1207 042 343 023 2754 066 894 045 09 £.98
Mexican-American 3522 053 1474 040 3.04 044 2048 045 1170 043 3152 084 1385 071 227 046 1765 044 1158 079 -089 £.04

Poverty status

<100% FPL 4598 095 15233 077 443 047 3064 125 1090 069 4073 1.09 1454 072 362 024 2619 1.05 1092 076 -0.79 -5.15
100%.—199% FPL 4720 096 1764 062 3.02 049 205 083 1461 066 4052 1.27 1586 057 272 031 2465 1.04 1315 060 -1.78 -10.08
2200%FPL 4518 080 2616 056 099 008 19.08 053 2517 057 37.04 059 2313 043 099 0.08 1391 049 2214 044 -3.03 -11.58
Education

<Highschoad 4906 1.00 1573 056 373 026 3333 093 1200 0.54 4197 093 1424 061 375 035 27.74 0.75 1049 063 -1.49 9.47
High school 4796 078 23.01 067 187 044 249 068 21.14 0.71 4043 118 1943 079 191 049 21.00 083 17.52 0.77 -3.58 -1556
>Highschoad 4290 066 28143 056 0.73 0.06 1478 049 2740 057 3571 050 2410 029 0.78 0.09 1161 052 23232 031 -4.0Q -14.33
Smoking history

Currentsmoksr 5196 072 2118 066 285 020 30.75 085 1834 069 4583 096 19.08 083 335 035 26,75 085 1573 0.76 -210 Q.92
Formearsmoker 4686 060 2545 070 1.06 007 21.41 073 2439 070 3858 0.79 2204 054 101 045 1654 068 21.08 0655 -3.44 -13.40
Neversmoksd 41233 070 2343 065 1.45 042 1790 051 2198 072 3395 061 2063 050 1.02 0.08 13232 0.52 1961 053 -280 -11.95
Total 4582 053 2348 054 1.75 009 2234 054 21.73 058 38.00 0.63 2086 0.44 1.62 0.3 17.14 051 1923 046 262 -11.16

* Denominator for mean DMFS, DFS, DS, MS, and FS includas adults with atleast ons permanent tooth. All estimates are adjusted byage (10-yeargroups) and sex to the U.S. 2000
standard population, except sex, which is adjusted only by age.

t Weighted mean estimates.

§ Standard error.

1 Betwsen the two surveys and using 1988—1994 as reference. A positive value indicates an increase, a negative value a decreass.
** Calculated using *other race/ethnicity” and *other Hispanic” in the denominator.
tt Percantage of the Federal Poverty Level (FPL), which varias by incoms and number of persons living in the housshold.
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Figure 18

FIGURE 18. Prevalence of enamel fluorosis® in persons aged 6-39 years, by age and severity of fluorosis — United States,
National Health and Nutrition Examination Survey, 1999-2002
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*Using Dean's Fluorcsis Index. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is
adjusted only by age.
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Table 19

TABLE 19. Confribution of decayed (% DS/DFS) or filled (9% FS/DFS) surfaces on the mean number of decayed and filled surfaces
(DFS) among adults aged >20 years with at least one decayed or filled permanent surface (DFS >0)*, by selected characteristics
— United States, National Health and Nufrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
%DS/DFS %FS/DFS %DS/DFS %FS/DFS

Characteristic No.1 SES No. SE No. SE No. SE
Age group (yrs)

20-39 1574 074 8427 0.74 16.01 0.99 84.00 0.99

40-59 11.38 068 2863 0.68 0.99 0.72 90.01 0.72

>60 1220 093 87.81 0.93 9.44 0.76 90.59 0.76

Sex

Male 15.51 0.69 8450 0.69 14.63 0.97 85.37 0.97

Female 1126 0.70 88.75 0.70 10.13 0.68 80.88 0.68
Race/Ethnicity™

White, non-Hispanic 920 060 90.81 0.60 865 0.04 01.36 0.04

Black, non-Hispanic 26.28 1.60 63.74 1.60 20.96 2.10 60.06 2.00

Mexican-American 30.20 1.21 69.81 1.21 26.17 1.62 73.84 1.62
Poverty statustt

<100% FPL 25.79 1.77 63.22 1.77 20.58 1.08 70.43 1.08

100%-199% FPL 24.28 1.26 75.64 1.26 20.67 1.30 79.24 1.30

>200% FPL 6.86 0.4 03.15 0.41 6.78 0.8 03.23 0.8
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Education

<High school 31.42 1.07 68.60 1.07 30.55 1.76 69.47 1.76

High school 13.40 0.82 8553 0.82 15.10 0.84 8490 0.83

>High school 405 0.38 05.056 0.38 5.36 0.40 04.64 0.40
Smoking history

Current smoker 20.20 1.07 79.81 1.07 21.25 1.51 78.76 1.51

Former smoker 880 054 91.21 0.54 835 0.08 01.65 0.08

Never smoked 1158 074 84 42 0.74 9.76 0.57 90.25 0.57
Total 13.31 0.61 86.70 0.61 12.27 0.73 87.74 0.73

* Denominator includes adults with least one decayed or filled surface (DFS >0) among those with at least one permanent tooth (dentate). All estimates
are adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age.
t Weighted estimates of mean percentage.
§ Standard error.
1 Batween the two surveys and using 19881994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other race/ethnicity” and “other Hispanic® in the denominator.
1 Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Figure 19

FIGURE 19. Prevalence of enamel fluorosis* among persons aged 6-39 years, by race/ethnicity and severity of fluorosis —
United States, National Health and Nutrition Examination Survey, 1999-2002
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*Using Dean's Fluorcsis Index. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is
adjusted only by age.

Return to top.
Table 20

TABLE 20. Prevalence of root caries among dentate* adults aged >20 years, by selected characteristics — United States,
National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
Decayed Decayed Difference between surveys'
or Restored Decayed Restored or Restored Decayed Restored Decayed

Characteristic ot  SEf % SE % SE % SE % SE % SE orRestored  Decayed Restored
Agegroup(yrs)

2039 1241 086 987 066 283 052 941 082 798 069 167 045 270 -1.89 -1.16

40-59 2331 145 1346 096 1275 1839 1779 139 1137 094 797 1.02 -5.52 2,00 -4.78

260 4317 262 2001 102 2069 327 3162 198 {1281 092 243 197 -11.55 -7.20 -7.56

Sex

Mals 2551 128 1638 078 1246 125 2020 1.08 1208 075 963 080 -5.31 -4.20 283

Female 2123 145 1090 054 1263 148 1528 1.07 885 068 780 077 -5.95 2,05 -4.83
Race/Ethnicity**

White, non-Hispanic 2268 1.34 1167 059 1421 1.486 1646 1.09 854 072 898 075 £.52 313 -5.23

Black, non-Hispanic 2741 167 2424 1.49 411 066 25068 187 2168 1.89 452 061 2,05 2.5 0.41

Meaxican-American 2546 156 21.28 119 6.07 116 1995 1239 1485 1.4 633 1.0 -6.51 -6.42 0.26
Poverty status 1

<1009 FPL 3100 219 2654 1.9 659 125 2643 298 2218 248 605 129 -4.66 -4.26 0.54

1009:—~199% FPL 3021 170 228 1.20 1150 194 2350 1.7H 1664 1.76 857 1236 -6.71 -6.25 2.9
2200%FPL 1993 1.28 895 064 1331 124 1454 084 679 047 9.07 073 -5.29 216 -4.24
Education

<High schodl 30458 158 2404 147 965 147 2647 183 20232 1.69 735 138 -4.29 372 281

High school 25663 182 1505 082 1481 195 2149 182 1303 1.00 990 087 -4.44 2.0 -4.71

>High schodl 1840 1.32 729 043 1290 142 1335 0923 578 045 870 081 -5.05 -1.54 -4.20
Smoking history

Currentsmoksr 3218 166 2133 146 14233 1.7 2842 234 2108 184 1121 164 3.76 0.27 3142

Formersmoksr 215 1387 1071 063 1394 134 1509 1.09 719 078 927 080 £.47 3.52 -4.67

Neversmoksd 1850 1.29 983 077 1026 129 1385 076 745 055 743 083 -4.65 -2.48 283
Total 2331 1.23 1350 054 1260 1.29 1755 0.93 10.34 0.63 864 0.69 5.76 -3.16 -3.96

* Among adults with at lsast one permansenttooth (dentats). All estimates are adjusted by age (1 0-ysar groups) and sax to the U.S. 2000 standard population, except sex, which
iz adjustad only by ags.
t Weighted prevalence estimates.
§ Standard error.
1l Betwsen the two surveys and using 1988—-1994 as referance. A positive value indicates an increase, a negative valus a decreass,
** Calculated using *other race/sthnicity” and *other Hispanic” in the denominator.
H Percentage of the Federal Poverty Level (FPL), which varies by incoms and number of persons living in the housshold.
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FIGURE 20. Prevalence of enamel fluorosis® in anterior and posterior teeth among persons aged 6-39 years, by severity of
fluorosis — United States, National Health and Nutrition Examination Survey, 1999-2002
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*Using Dean’s Index Fluorcsis. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is
adjusted only by age.
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Table 21

TABLE 21. Mean number of permanent teeth among dentate adults* aged >20 years, by selected characteristics — United States,
National Health and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002 Difference in
Characteristic No.t SES No. SE mean no. teeth! 9% Changel
Age group (yrs)
20-329 26.06 0.10 26.55 0.08 0.49 1.88
40-59 22.29 0.20 2302 0.16 153 6.83
>60 18.28 0.22 10.28 0.24 1.00 5.44

Sex

Male 23.00 0.13 24.02 0.15 303 4.03
Female 22.82 0.13 23.86 0.00 1.04 456
Race/Ethnicity™

White, non-Hispanic 2328 0.14 24.29 0.12 1.01 434
Black, non-Hispanic 20.89 0.16 22.04 0.14 1.15 5.51
Mexican-American 23.46 0.11 24.056 0.10 0.59 2.51
Poverty statustt

<100% FPL 21.23 0.27 22.13 0.21 0.90 424
1009-199% FPL 21.47 0.19 22.49 0.21 1.02 475
>200% FPL 23.62 0.12 2458 0.10 0.96 4.06
Level of education

<High school 20.77 0.20 21.92 0.17 1.15 554
High school 22.44 0.15 23.20 0.19 0.76 2.39
>High school 24.47 0.10 25.02 0.10 0.56 2.29
Smoking history

Curmrent smoker 21.19 0.19 21.97 0.21 0.78 268
Former smoker 23.12 0.15 24.02 0.14 0.90 3.89
Never smoker 23.90 0.11 2473 0.10 0.83 2.47
Total 22.95 0.11 23.95 0.11 1.00 4.36

* All estimates are adjusted by age (10-year groups) and sex to the U.S. 2000 standard population, except sex, which is adjusted only by age. Mean
number of parmanent teeth, excluding third molars.
t Weighted mean estimates.
§ Standard error.
1 Botween the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.
** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.
tt Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 22

TABLE 22. Prevalence of edentulism* among adults aged >20 years, by selected characteristics — United States, National Health
and Nutrition Examination Survey, 1988-1994 and 1999-2002

1988-1994 1999-2002
Characteristic ot SES % SE Difference in %1 % Change!
Age group (yrs)
20-30 0.77 0.15 0.52 0.14 -0.25 -32.47
4050 0.20 0.83 495 0.64 -4.95 -47.28
>60 31.08 1.46 24.03 1.48 -6.15 -10.79

Sex
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Male 10.82 0.55 7.15 0.52 -3.67 -33.92

Female 10.73 0.62 7.99 0.58 -2.74 -25.54
Race/Ethnicity*™

White, non-Hispanic 11.13 0.63 7.46 0.58 -3.67 -32.97
Black, non-Hispanic 11.38 0.58 0.47 0.74 -1.01 -16.78
Mexican-American 6.37 0.44 5.59 0.08 -0.78 -12.24
Poverty statustt

<100% FPL 17.16 1.30 14.55 1.51 -2.61 -15.21
100%-199% FPL 15.53 0.68 11.56 0.95 -3.97 -25.56
2>200% FPL 7.89 0.43 4.81 0.35 -3.08 -39.04
Level of education

<High school 17.48 1.24 13.50 0.88 -3.99 -22.81
High school 10.62 0.59 9.05 0.72 -1.57 -14.78
>High school 474 0.46 254 0.30 -1.20 -25.32
Smoking history

Curmrent smoker 17.34 0.90 14.41 0.96 -2.93 -16.90
Former smoker 10.74 0.67 7.91 0.73 -2.83 -26.35
Never smoker 7.16 0.60 453 0.40 -2.63 -36.73
Total 10.76 0.54 7.65 0.49 -3.11 -28.90

* Defined as having lost all permanent teeth, excluding third molars. All estimates are adjusted by age (10-year groups) and sex to the 2000 projected U.S.
population, except sex, which is adjusted only by age.

t Weighted prevalence estimates.

§ Standard error.

1 Batween the two surveys and using 1988-1994 as reference. A positive value indicates an increase, a negative value a decrease.

** Calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

tt Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Table 23

TABLE 23. Enamel fluorosis* among persons aged 6-39 years, by selected characteristics — United States, National Health and
Nutrition Examination Survey, 1999-2002

Unaffected Questionable Very mild Mild Moderate/Severe
Characteristic %t SES % SE % SE % SE % SE
Age group (yrs)

6-11 50.81 4.07 11.80 250 10.85 2.12 5.83 0.73 2.71 0.59
12-15 51.46 3.51 11.96 1.84 25.33 1.08 7.68 0.03 356 0.59
16-19 58.32 3.30 10.21 1.70 20.79 1.78 6.65 0.67 4.03 0.77
20-39 74.86 2.28 8.83 1.23 11.15 1.22 3.24 0.58 1.81 0.29

Sex

Male 67.65 2.63 0.00 1.45 15.65 1.52 458 0.54 212 0.29
Female 66.97 2.84 0.83 1.24 15.58 1.36 484 0.61 2.78 0.49
Race/EthnicityT

White, non-Hispanic 60.69 313 10.43 i.62 14.00 1.56 3.87 0.60 1.92 0.48
Black, non-Hispanic 56.72 3.30 10.40 2.16 21.21 2.16 824 0.82 3.43 0.54
Mexican-American 65.25 3.80 8.05 1.20 15.03 2.24 5.06 0.72 482** 1.81
Poverty statustt

<100% FPL 68.02 3.21 10.67 1.64 14.28 1.73 4.07 0.69 2.97 0.66
1009-199% FPL 66.92 2.01 9.11 1.79 16.11 1.46 5.21 0.78 2.65 0.56
>200% FPL 66.88 2.75 10.73 1.33 15.56 1.56 4483 0.50 2.00 0.37
Total 67.40 2.65 9.91 1.35 15.55 1.37 4.69 0.49 2.45 0.40

* Using Dean’s index. All estimates are adjusted by age (single years) and sex to the U.S. 2000 standard population, except sex, which is adjusted only
by age.

t Weighted prevalence estimates.

§ standard error.

1 calculated using “other raca/ethnicity” and “other Hispanic® in the denominator.

** Unreliable estimate: the standard emor is 20% the value of the point estimate, or greater.

t Percentage of the Federal Poverty Level (FPL), which varies by income and number of persons living in the housshold.
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Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health and Human Services.

References to non-CDC sites on the Internet are provided as a service to MMWR readers and do not constitute or imply endorsement of these organizations or their programs by CDC
or the U.S. Department of Health and Human Services. CDC is not responsible for the content of pages found at these sites. URL addresses listed in MMWR were current as of the
date of publication.

Disclaimer All MMWR HTML versions of articles are electronic conversions from ASCII text into HTML. This conversion may have resulted in character translation or format
errors in the HTML version. Users should not rely on this HTML document, but are referred to the electronic PDF version and/or the original MMWR paper copy for the official text,

figures, and tables. An original paper copy of this issue can be obtained from the Superintendent of Documents, U.S. Government Printing Office (GPO), Washington, DC 20402-9371;
telephone: (202) 512-1800. Contact GPO for current prices.
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