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Background. Healthy People (HP) 2010 is a national health promo-
tion and disease prevention initiative of the U.S. Department of Health
and Human Services. The HP 2010 report highlighted a range of
racial/ethnic disparities in dental health. A substantial portion of these
disparities appear to be explained by differences in access to care. Mem-
bers of the U.S. military have universal access to care that also has a
compulsory component. The authors conducted a study to investigate the
extent to which disparities in progress toward achievement of HP 2010
objectives were lower among the military population and to compare the
oral health of the military population with that of the civilian population.
Methods. The participants in this study were non-Hispanic white and
non-Hispanic black males aged 18 to 44 years. They were drawn from the
Tri-Service Comprehensive Oral Health Survey (10,869 including 899
recruits who participated in the TSCOHS Recruit Study) and the Third
National Health and Nutrition Examination Survey (4,779).
Results. We found no disparities between black and white adults in
untreated caries and recent dental visit rates in the military population.
Disparities in missing teeth were much lower among military personnel
than among civilians.
Conclusions. A universal access-to-care system that incorporated an
aspect of compulsory treatment displayed little to no racial disparity in
relevant oral health outcomes. This demonstrates that it is possible for
large, diverse populations to have much lower levels of disparities in oral
health even when universal access to care is not provided until the
patient is 18 or 19 years of age.
Key Words. Race; access to care; oral health; military health care.
JADA 2006;137:372-8.

H
ealthy People (HP) 2010
is a statement of
national health objec-
tives designed to iden-
tify the most significant

preventable threats to health and
to establish national goals to
reduce these threats. It is an initia-
tive of the Office of Disease Preven-
tion and Health Promotion of the
U.S. Department of Health and
Human Services. The goals of the
HP 2010 report1 included reducing
disparities in health and improving
life expectancy and the quality of
life of the U.S. population. The
report, which was published in
2000, established objectives for
achieving improved oral health in
the United States within this
decade.1 These include objectives
21-2, “Reduce the proportion of
children, adolescents, and adults
with untreated dental decay”; 21-3,
“Increase the proportion of adults
who have never had a permanent
tooth extracted because of dental
caries or periodontal disease”; and
21-10, “Increase the proportion of
children and adults who use the
oral health care system each year.”
It is unlikely that the HP 2010
objectives can be achieved without
reducing racial and ethnic dispari-
ties in oral health.2-5

Despite some limitations,6-8

studying oral health outcomes
among different racial groups has
been useful for identifying the
unequal distribution of disease. A
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substantial portion of the observed racial dispar-
ities in oral health appears to be explained by
socioeconomic status acting through its effects
on access to care.4-12 Poor access to care has been
identified as a key contributor to disparities in
caries experience in childhood, adolescence and
young adulthood.12 Thus, having a usual source
of care appears to be a robust predictor of dental
care utilization.13 

If lack of access to care is a critical barrier to
good oral health, does it follow that removal of
this barrier would reduce disparities? Two
studies examined the benefits of providing full
access to care and found that it did not eliminate
disparities.14,15 In one of these, the authors cau-
tioned that simply providing universal access
may not be sufficient to prevent
disparities in oral health status.15

Members of the U.S. military
have both universal access to care
and a usual source of care. In addi-
tion, they are required to have reg-
ular examinations and to maintain
a certain level of oral health. Thus,
the military population provides
an opportunity to explore the
impact of these factors on reducing
disparities in oral health status. 

We undertook a study that
focused on racial disparities in
untreated caries, use of dental
services and loss of teeth by com-
paring the oral health of African-
American and white members of the military
care system with black and white people in the
civilian population.

MATERIALS AND METHODS

We drew the participants in this study from the
Tri-Service Comprehensive Oral Health Survey
(TSCOHS) and the Third National Health and
Nutrition Examination Survey (NHANES III).
The design of the NHANES III and TSCOHS
have been described previously.16,17

Sample designs. NHANES III. NHANES III
was a nationally representative survey that was
conducted by the National Center for Health
Statistics between 1988 and 1994. The survey
targeted the U.S. civilian, noninstitutionalized
population and used a stratified-multistage-
probability sampling design.18 NHANES III was
approved by the institutional review board of the
National Center for Health Statistics. For our

study, we included NHANES III participants if
they were aged 18 through 44 years at the time
of their interview, were male, and were either
non-Hispanic white or non-Hispanic black. 

TSCOHS. The TSCOHS was a 26-site, cross-
sectional survey that captured the oral health
status and dental treatment needs of U.S. Army,
Navy, Marine Corps and Air Force personnel. It
was conducted by the Tri-Service Center for Oral
Health Studies, Bethesda, Md., from April 1994
through January 1995. A two-stage, stratified,
randomly selected target sample of 15,924
yielded 13,050 respondents (an 82 percent
response rate).17 This sample represented the
1994 military population of 1,699,662.

Our study. Our study population consisted of
the 9,970 TSCOHS participants
who were white or black, male and
aged 18 to 44 years. We excluded
Hispanics because they were not
directly comparable with the corre-
sponding NHANES III category of
Mexican-Americans. We also
excluded women because their
sample size in the TSCOHS was
too small to enable us to calculate
stable estimates. In this study, the
term “military” refers to those on
active duty in the U.S. military
except for the 899 participants in
the TSCOHS Recruit Study, who
compose the military sample for
the 18- to 19-year age group. 

We drew the recruits from the 2,711 partici-
pants in the TSCOHS Recruit Study. They rep-
resented the 101,072 people who were military
recruits during the six-month data collection
period. We sampled recruits using a single-
stage, stratified, systematic random sample.
Because of the low numbers of female recruits
and older recruits, we limited our study popula-
tion to the 899 recruits who were white or black,
male and between the ages of 18 and 19 years.
During the course of the TSCOHS, recruits had
received the same examination as had members
of the active-duty population. 

The recruits had not received a military
dental examination or treatment before entering
military service other than a check of their
mouths by a physician at their entrance medical
qualification physical examinations. Recruits
also participated in this survey before receiving
any dental care at their recruit bases.19

Members of the U.S.
military have both
universal access 

to care and a usual
source of care. In
addition, they are
required to have 

regular examinations
and to maintain 
a certain level 
of oral health.
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DATA COLLECTION

Twenty-six TSCOHS examiners received a three-
day course and calibration before data collection
began. They evaluated and calculated interexam-
iner and intraexaminer reliability for each com-
ponent of the examination, including decayed,
missing and filled (DMF) indexes. They also cal-
culated κ statistics and intraclass correlation
coefficients.17 “Gold-standard” examiners con-
ducted replicate examinations at each study site
midway through the data collection period. The
26 examiners conducted all data collection using
new mirrors, explorers and Periodontal Screening

and Recording (American Dental Asso-
ciation, Chicago) probes. Examiners
used radiographs to assess oral treat-
ment needs. However, NHANES III
personnel determined DMF indexes
without the use of radiographs.

The NHANES III oral health exami-
nations were conducted by trained and
calibrated dental examiners. The
National Center for Health Statistics
conducted replicate examinations
throughout the data collection period to
assess intraexaminer reliability.
NIDCR measured interexaminer relia-
bility by comparing examination
results with those of a reference exam-
iner. Calibrated examiners conducted
the coronal caries examination with a
mirror and explorer. No radiographs

were used. Two examiners
conducted approximately
85 percent of the exami-
nations. We calculated
intraexaminer reliability
regarding numbers of
decayed surfaces (DS),
filled surfaces (FS) and
decayed or filled surfaces
(DFS) for these
examiners.5

DATA ANALYSIS

We analyzed the TSCOHS
data using SUDAAN sta-
tistical software, Version 6
(RTI International,
Research Triangle Park,
N.C.) to account for the
complex sampling scheme.

We used STATA, Version 7.0 (Stata Corporation,
College Station, Texas), for all NHANES III calcu-
lations and analyses. Analyses included sample
weights appropriate for the survey’s complex sam-
pling design.

RESULTS

Table 1 lists the specific Healthy People 2010
Oral Health Objectives for which comparable data
had been collected in the NHANES III and
TSCOHS studies and that we addressed in this
study.

Table 2 presents the sample size and age distri-
butions of the NHANES III, TSCOHS military

TABLE 1

Healthy People 2010* oral health objectives
addressed in this study.
OBJECTIVE TARGET (%)

* Healthy People 2010 is a statement of national health objectives designed to identify the
most significant preventable threats to health and to establish national goals to reduce 
these threats. It is an initiative of the Office of Disease Prevention and Health 
Promotion of the U.S. Department of Health and Human Services.1

21-2. Reduce the proportion of children, 
adolescents, and adults with untreated
dental decay.
21-2d. Reduce the proportion of adults with 
untreated dental decay.

21-3. Increase the proportion of adults who
have never had a permanent tooth extracted
because of dental caries or periodontal 
disease.

21-10. Increase the proportion of children and
adults who use the oral health care system
each year.

56

42

56

TABLE 2

Age distribution of the military and civilian study 
populations.
AGE (YEARS) NHANES III* (CIVILIAN) TSCOHS† (MILITARY)

* NHANES III: Third National Health and Nutrition Examination Survey.
† TSCOHS: Tri-Service Comprehensive Oral Health Survey.
‡ In the military population, 18- to 19-year-olds are recruits.

18-19

20-24

25-29

30-34

35-39

40-44

TOTAL

6.9

19.9

18.3

19.5

18.6

16.8

100.0

899‡

2,943

2,561

2,151

1,572

743

10,869

8.3

27.1

23.6

19.8

14.5

6.8

100.0

332

950

875

931

888

803

4,779

Number Percentage Number Percentage
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and TSCOHS recruit study populations. The
TSCOHS military population was more than
twice the size of the NHANES III sample and had
a somewhat younger age distribution. However,
the NHANES III sample size was larger in the
40- to 44-year age group.

Figure 1 displays the percentage of each popu-
lation that had had a dental visit within the pre-
ceding 12 months, stratified by age group. This
corresponds to HP 2010 Objective 21-10. In the
military population, about 80 to 90 percent of
each age group had had a visit within the pre-
vious year. There were no differences across
racial groups. In the civilian population, a higher
percentage of whites than blacks in all age ranges
had had a dental care visit within the preceding
year. Both groups had much lower percentages of
people with visits than the corresponding military
group and were under the HP 2010 target of 56
percent for all age ranges except for 18- to 19-
year-old whites. A lower percentage of military
recruits than of their age-matched civilian coun-
terparts had had a dental visit within the pre-
ceding year. The results for the recruits represent
their experiences before entry into the military. 

The percentage of dentate people with one or
more untreated DS is shown in Figure 2. This
addresses HP 2010 Objective 21-2: a maximum of
15 percent of adults aged 35 to 44 years having
untreated dental decay. A much higher per-
centage of military recruits than of their civilian
counterparts had untreated decay. The per-
centage with untreated decay was lower in suc-
cessively older age groups in the military popula-
tion and generally was higher in older age groups
in the civilian populations. The disparities in
untreated decay in the military population were
smaller than those in the civilian population but
were not completely eliminated.

Figure 3 displays mean number of DS and
addresses HP 2010 Objective 21-2. The mean
number of DS was much higher for the black
civilians than for white civilians. The white and
black military populations were similar in their
mean number of DS. Overall, their mean number
of DS was much lower than that of civilian popu-
lations of the same age group for people aged 20
years and older. Recruits in both racial groups
had a much higher mean number of DS than did
members of civilian populations in the same age
range and of the same race.

Figure 4 displays the percentage of each popu-
lation that had not lost any permanent teeth

because of disease (excluding third molars), by
age group. This corresponds to HP 2010 Objective
21-3. The percentage of people with no missing
teeth was lower among older age groups and was
highest for the white military group, followed by
white civilians, black military personnel and
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Figure 1. Percentage of people with a dental visit within the past
year, by military status, age and race. In the military population, 18-
to 19-year-olds were recruits. They had not received any military
dental treatment before being examined in the Tri-Service Compre-
hensive Oral Health Survey. Their results represent their condition
on entry into the military. This figure addresses Healthy People (HP)
2010 Objective 21-10, “Increase the proportion of children and
adults who use the oral health care system each year.” The HP 2010
target is 56 percent.

Figure 2. Percentage of dentate people with one or more
untreated decayed surfaces, by military status, age and race. In the
military population, 18- to 19-year-olds were recruits. They had not
received any military dental treatment before being examined in
the Tri-Service Comprehensive Oral Health Survey. Their results rep-
resent their condition on entry into the military. This figure
addresses Healthy People (HP) 2010 Objective 21-2, “Reduce the
proportion of children, adolescents, and adults with untreated
dental decay.” The HP 2010 target is for a maximum of 15 percent
of adults aged 35 to 44 years to have untreated dental decay.

Copyright ©2006 American Dental Association. All rights reserved.
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black civilians. Racial disparities in missing teeth
were lower in the military population but were
not entirely absent.

DISCUSSION

We found that the disparities between black and
white adults in untreated caries and recent
dental visit rates in the NHANES III data were
largely eliminated among military personnel. The
black-white disparities in missing teeth among
military personnel were lower than those among
their civilian counterparts. 

We also found that untreated caries was much
less common among military personnel than

among their civilian counterparts. 
These results were achieved despite the fact

that the white and black recruit populations both
had a much higher mean number of DS than did
their civilian counterparts. A higher percentage of
the recruit groups also had one or more untreated
DS. The percentage of recruits who had had a
dental visit within the past year was lower than
the percentage for the comparable civilian popu-
lation. Since the recruits did not receive any mili-
tary oral health treatment before they were sur-
veyed, this suggests that overall, their oral health
was worse than that of the civilian population.
We speculate that their mean socioeconomic
status was lower than that of their civilian coun-
terparts. However, civilian income data were not
collected in the TSCOHS, so we cannot make a
comparison. 

Racial disparities in the oral health objectives
that are subject to rapid remediation (such as
visit rates and untreated caries) displayed the
greatest reductions in the military care environ-
ment. The racial disparities of military recruits in
objectives involving missing teeth would not be
expected to disappear in the military setting
because they are cumulative measures of disease. 

Disease processes that have caused accumu-
lated damage until the typical age of entry into
the military (18 or 19 years) cannot be reversed
through access to care and usual source-of-care
interventions. However, there is a reduction in
disparities in missing teeth among older age
groups, suggesting that, over time, the military
care system tends to achieve parity in these 
indicators.

An earlier report indicated that approximately
86 percent of military personnel had had a dental
visit within the preceding year, compared with
less than one-half of a similar cohort of employed
civilian people. This high utilization did not vary
across racial groups.20 Conversely, in another
study, military recruits were found to have the
same or lower dental care utilization rates in the
year before they entered the military as those of a
similar cohort of employed civilian adults.21 In
combination, these results suggest that those
entering the military move from low to high uti-
lization of dental care compared with their
civilian counterparts, and that racial disparities
in utilization are eliminated after entry into mili-
tary service. 

Utilization rates and having a usual source of
care are process measures, not health outcomes.
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Figure 3. Mean number of decayed surfaces, by military status, age
and race.

Figure 4. Percentage of the population that had not lost any per-
manent teeth owing to dental disease (excluding third molars), by
military status, age and race.
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Nevertheless, it is encouraging that the military
dental care setting appears to address these fac-
tors. A more relevant issue is whether universal
access and high utilization rates lead to a reduc-
tion of racial disparities in untreated dental
caries, especially given the failure of studies of
British children14 and Canadian children15 to
eliminate disparities in caries experience through
universal access to care. 

Neither the British nor the Canadian study
indicated that simply providing universal access
and a usual source of care would eliminate oral
health disparities. However, we found clear indi-
cations that these disparities were smaller in the
military population. This could be due to a funda-
mental difference between the military and
civilian oral health care systems. In the military
system, an annual dental visit and receipt of a
minimal standard of care are
strongly encouraged and, in some
cases, compulsory.

Some compulsory dental care
exists in the U.S. civilian setting.
For example, many school systems
require, at a minimum, confirma-
tion that a school-aged child has
had a recent dental visit before he
or she may be enrolled. However, a
system providing universal access
to dental care to children that
incorporates compulsory treatment
is not feasible in the United States. 

Compulsory care is not the only
feature of the military system that
could be playing a role in oral health outcomes.
Military command support for changes in atti-
tudes, behaviors and expectations through health
educational efforts also may have contributed to
the results recorded among military personnel. 

The limitations of this study include differ-
ences in survey methodologies between the
NHANES III and TSCOHS. These prevented us
from including periodontal disease status in our
study. However, there were no systematic differ-
ences by racial group within the NHANES III and
TSCOHS so that comparisons of black-white dis-
ease prevalence should be unbiased. The cross-
sectional nature of both the TSCOHS and
NHANES III data limits the ability to address
cohort effects and establish temporal 
relationships.

The strengths of our study include the large
sample sizes, multistage sampling, calibrated

examiners and systematic data collection, all of
which allow for stable, accurate and externally
generalizable outcome estimates. The caries
examinations of the military and civilian partici-
pants in this study used the same methodologies,
which facilitates comparisons.

The finding that disparities in the percentage
of people with untreated caries were smaller in
the military population but were not completely
eliminated in most age ranges is a source of con-
cern and affects our expectations for civilian pro-
grams. One might expect that a system that
includes universal access to care, an element of
compulsion, employer support and health educa-
tional efforts would result in the total elimination
of disparities. The reasons that this result has not
been achieved are unknown. A slightly smaller
percentage of black military personnel had had a

dental visit within the preceding
year, and this may play a role.
Other as-yet-unidentified factors
also may affect the use of oral
health care services. Clearly, this is
an area that requires further 
investigation.

CONCLUSIONS

We found that the disparities
between black and white adults in
untreated caries and recent dental
visits that are seen in the U.S.
civilian population were absent
among military personnel. Racial
disparities in missing teeth per-

sisted among military personnel, though they
were much smaller than those seen in their
civilian counterparts. The absence of racial dis-
parities in oral health among adults occurred in a
system that provided universal access and a
usual source of care, as well as employer support,
and that was to some extent compulsory. This
demonstrates that it is possible for large, diverse
populations to have much lower levels of disparity
in oral health even when universal access to care
is not provided until age 18 or 19. ■
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