
Dental caries in Maryland schoolchildrenPediatric Dentistry – 26:4, 2004 Macek et al.    329

Scientific Article

The prevalence of dental caries among children in the
United States has declined dramatically during the
last few decades.1-3 Although some researchers4,5

suggest that the decline has leveled off in recent years, par-
ticularly for the primary dentition, all agree that the
prevalence of disease in the United States is much lower
today than it was 30 years ago. Despite the dramatic de-
cline in prevalence across the general population, some
groups remain more likely to experience dental caries than
other groups. For example, children with low socioeco-
nomic status (SES) and children from certain race/ethnicity
groups have higher mean dental caries experience scores
than do their counterparts.6

Researchers use the decayed and filled index (df), and
decayed, missing, and filled index (DMF) to measure dental
caries experience in primary and permanent teeth, respec-
tively. These indices provide information regarding level
of active disease, history of prior treatment, and utilization
of oral health care services. While the “decayed” compo-
nent of these indices may be only somewhat useful for
estimating treatment need,7 it does represent a measure of
access to care, as well as the level of health knowledge and
attitudes toward health in a population.

Untreated dental caries in children may lead to infec-
tion, pain, and lost school productivity–both in terms of
lost school days and reduced concentration in school.
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Abstract
Purpose: The purpose of this study was to describe dental caries experience in the pri-
mary and permanent dentitions of Maryland schoolchildren in kindergarten and third
grade, with an emphasis on untreated disease.
Methods: Data came from the Survey of the Oral Health Status of Maryland Schoolchil-
dren, 2000-2001. Outcome variables were measures of dental caries experience for primary
and permanent teeth. Dental caries was scored only for lesions that were >0.5 mm, mea-
sured with a periodontal probe. Radiographs were not used. Descriptor variables included
grade level, gender, race/ethnicity, eligibility for free or reduced meals at school, parent/
guardian education, dental insurance status, and region. The statistical software program
SUDAAN was used to produce weighted estimates and account for the complex sam-
pling design.
Results: More than 2 in 10 schoolchildren had a history of dental caries. In children
with a history of disease, approximately half of the experience was due to untreated de-
cay. Controlling for confounders, disparities in untreated dental caries were significantly
associated with region, race/ethnicity, and parent/guardian education.
Conclusions: Success in meeting the dental caries treatment needs in children will re-
quire attention to multiple family-level, community-level, and system-level barriers,
especially among low socioeconomic status populations. Unless barriers are overcome,
dental caries disparities will continue in Maryland. (Pediatr Dent. 2004;26:329-336)
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It might also be a nidus for pathogenic bacteria that could
infect other teeth in the mouth and lead to spread of dis-
ease. Bluntly stated, untreated dental caries is dental caries
neglected. The existence of untreated dental caries in a child
indicates that he or she either did not seek treatment or
did not receive treatment. Likewise, disparities in the
amount of untreated dental caries in a population indicate
that specific groups either did not seek treatment or did
not receive treatment. Identifying the disparate children
and/or population groups would help policymakers and
public health professionals allocate limited resources to
those most in need. In these times of limited public health
budgets, lower dental insurance benefits, and uncertain
economic outlooks, being able to allocate resources accord-
ing to need is essential.

The purpose of this investigation is to describe dental
caries experience in the primary and permanent dentitions
for Maryland public schoolchildren in kindergarten and
third grade, with emphasis on untreated dental caries. Al-
though findings are specific to Maryland, results will be
useful to practitioners and policy makers throughout the
United States who must allocate limited health promotion
resources across child populations.

Methods
The data for this investigation came from the Survey of the
Oral Health Status of Maryland School Children, 2000-2001
(Maryland Survey 2000-2001), a representative, cross-sec-
tional survey with oral screening and health questionnaire
components. The oral screening component consisted of
tooth-specific and tooth surface-specific dental caries as-
sessments, as well as an overall treatment need appraisal,
and evaluations of dental sealants and fluorosis. The health
questionnaire component consisted of a 15-question instru-
ment completed by parents/guardians, documenting dental
visit and tooth cleaning histories, existence of a usual source
of medical and dental care, history of tooth pain, dental
insurance, and a variety of demographic and SES items.
The Maryland Survey 2000-2001 was administered to a
representative sample of Maryland public schoolchildren
from kindergarten, third grade, ninth grade, and 10th grade
during the 2000-2001 academic year.

Sample design

Maryland Survey 2000-2001 used a 2-stage sampling design
to select the study sample. At the first stage, for the kinder-
garten and third grade, 50 elementary schools were selected
from 5 geographic regions in the state, according to a prob-
ability-proportional-to-size (PPS) sampling design. Implicit
stratification was employed to ensure a good geographic dis-
tribution of sample schools through systematic PPS selection
from a list of schools ordered geographically by county within
geographic region, and by city (and zip code within larger
cities). The PPS design allowed schools with larger enroll-
ments to have a greater chance of being selected into the
study. These differing probabilities in the first selection stage

were offset by selecting a set number of classrooms during
the second selection stage.

At the second stage, 2 kindergarten and 2 third-grade
classrooms were randomly selected from all such classrooms
at the selected schools. All students present in the selected
classrooms were recruited for the survey. Two refusing
schools were replaced using a PPS method of selecting a
replacement school from the same sampling interval in the
sampling frame as the refusing school.

In Maryland, schools are administered at the county
level, making the collection of schools within a county
equivalent to a school district. Two of the 24 counties in
Maryland chose not to participate in the Maryland Survey
2000-2001, because they did not want to take time away
from the curriculum. As such, the study sample was repre-
sentative of kindergarten and third-grade public
schoolchildren in 22 of the 24 Maryland counties across
the 5 geographic regions of the state.

Data collection and management

Seven carefully trained, calibrated, and licensed dentists
conducted the oral screening component of the Maryland
Survey 2000-2001. An assistant/data recorder accompanied
each dentist. Oral screenings took place at the sampled
schools in a designated area. Each dentist used a portable
dental chair and light source. Screenings were completed
with disposable, nonmagnifying dental mirrors, Commu-
nity Periodontal Index of Treatment Needs (CPITN) or
Periodontal Screening and Recording (PSR) type periodon-
tal probes with a 0.5 mm ball at the tip, mouth masks, and
vinyl gloves. Each dentist used a modification of established
criteria8 for dental caries detection; the tip of the periodon-
tal probe was used to determine whether carious lesions
were of sufficient size to warrant scoring as “caries.”
Screeners did not use radiographs to identify dental caries.

The assistant/data recorders entered the dental caries
data directly into a Microsoft Access data entry software
program for portable computers designed specifically for
this investigation. Data recorders transferred the health
questionnaire data into an Epi-Info software program.9 The
health questionnaire and oral screening data were merged
via a unique personal identifier assigned to each sample
child. Personal identifiers were removed from the combined
data once the datasets were merged.

Sample schoolchildren received a toothbrush for their
participation along with a screening report card that de-
scribed the oral findings in terms of treatment need
(immediate treatment necessary, treatment necessary in due
course, no treatment necessary). Sample schools received
an incentive of $100 for their participation.

Study variables

The main outcome variables were prevalence of caries-free
children and prevalence of unrestored dental caries in the
primary and permanent dentitions (dt+DT). Additional out-
come variables included mean number of decayed primary
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and permanent teeth (dt+DT), filled primary and perma-
nent teeth (ft+FT), and the sum of decayed and filled primary
teeth plus the sum of decayed, missing, and filled perma-
nent teeth (dft+DMFT).

Descriptor variables included grade level (kindergar-
ten, third grade), gender, race/ethnicity (non-Hispanic
white, non-Hispanic black, Hispanic, other/unknown),
eligibility for free or reduced-cost meals at school (eligible,
ineligible), parent/guardian level of education (less than
12th grade, 12th grade, some college or college graduate),
dental insurance status (private, Medicaid or SCHIP, no
insurance), and geographic region (western, central DC,
southern, central Baltimore, eastern shore). The western
region included 4 counties, Central DC region included
3, southern region included 3, eastern shore region in-
cluded 8, and central Baltimore region included 3
counties and the city of Baltimore. Of the 2 counties that
chose not to participate in the Maryland Survey 2000-
2001, 1 came from the southern region and 1 from the
eastern shore region.

Analysis
The SAS statistical software program for Windows10 was
used to combine the oral screening and health question-
naire data, to clean the combined data, and recode outcome
and descriptor variables. The SAS-callable SUDAAN sta-
tistical software program for Windows11 was used to
produce univariate, bivariate, and multivariate estimates,
because this software program accounted for the complex,
multistage sample design when deriving population esti-
mates, standard errors, and confidence intervals. Probability
values (P values) <.05 were considered to be statistically
significant in all analyses.

Analysis was restricted to children in kindergarten and
third grade. Children with “unknown” parent/guardian
level of education (N=121), “unknown” dental insurance
status (N=168), “unknown” presence of a usual source of
dental care (N=125), and “unknown” dental visit history
(N=83) were not included in the analysis due to small
sample sizes across these subcategories. The final sample
for this investigation included 2,309 children, represent-
ing 105,168 kindergarten and third-grade public
schoolchildren in Maryland. The overall response rate for
the study sample was 52%.

Consent and confidentiality

The procedures, possible discomforts or risks, and possible
benefits were explained fully to the human subjects in-
volved, and their informed consent (and assent for children
13 years of age or older) was obtained prior to the investi-
gation. The Institutional Review Boards for the University
of Maryland Dental School and Maryland Department of
Health and Mental Hygiene reviewed and approved all
aspects of this investigation, as did the Maryland Depart-
ment of Education and individual school districts.

Results
Table 1 describes the final sample for this investigation.
More than 78% of sample children came from the central
Baltimore or central DC regions—the most populous re-
gions in Maryland. There were approximately equal
distributions of kindergarten and third-grade sample chil-
dren, as well as equal distributions of boys and girls. The
vast majority of the sample was non-Hispanic white, and
about 7% of the sample was Hispanic. Approximately 66%
of the sample was eligible for free or reduced meals at
school, and slightly more than 71% of the sample children
came from households having a parent or guardian with
greater than 12 years of education. About 63% of the
sample had private dental insurance, and approximately
16% had no dental insurance. Nearly 21% of sample
schoolchildren had dental benefits via Medicaid or
Maryland’s version of the State Children’s Health Insur-
ance Program (MCHP).

Table 2 describes the prevalence of caries-free kinder-
garten and third-grade schoolchildren across selected
characteristics. Overall, 78% of schoolchildren were car-
ies free. The population subgroups with the lowest
percentages of caries-free children were those who resided
in the eastern shore region, in third grade, boys, Hispanic
children, eligible for free or reduced meals at school, whose
parent or guardian had 12 years of education or less, and
those with Medicaid or MCHP dental insurance coverage.

Table 3 lists the mean number of dt+DT, ft+FT, and
dft+DMFT for all schoolchildren, as well as for those with
a positive history of dental caries (dft+DMFT>0). Over-
all, kindergarten and third-grade public schoolchildren in
Maryland had 0.6 dt+DT, 0.6 ft+FT, and 1.2 dft+DMFT,
per child. Sample children who lived in the western region
and those ineligible for free or reduced meals at school had
the lowest dft+DMFT (0.9), and those who lived in the
eastern shore region and Hispanic children had the high-
est dft+DMFT (2). On average, approximately 50% of the
dft+DMFT among all kindergarten and third graders was
due to untreated disease (dt+DT).

Table 3 also shows that, overall, the kindergarten and
third-grade schoolchildren with a positive history of den-
tal caries had 1.7 dt+DT, 1.6 ft+FT, and 3.4 dft+DMFT,
per child. Children with a dft+DMFT>0 who lived in the
western region had the lowest dft+DMFT (2.8), and His-
panic children had the highest dft+DMFT (4.3). For
children with dft+DMFT>0, approximately 50% of the
dft+DMFT was due to untreated disease (dt+DT).

 Table 4 shows the unadjusted and adjusted odds ratios for
unrestored dental caries in the primary and permanent denti-
tions (dt+DT) among kindergarten and third-grade public
schoolchildren in Maryland. Controlling for other variables
in the model, region, grade level, race/ethnicity, and parent/
guardian level of education were significantly associated with
dt+DT. Specifically, compared with schoolchildren who lived
in the southern region, all other children were significantly
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more likely to have unrestored dental caries. Compared with
kindergarten children, third graders were significantly more
likely to have untreated disease. Compared with non-Hispanic
white children, non-Hispanic black students were significantly
more likely to have untreated dental caries. Compared with
schoolchildren whose parent or guardian had greater than 12
years of education, children whose parent or guardian had less
education were significantly more likely to have untreated
dental caries. Note that the eligibility for free or reduced meals
at school variable was removed from the multivariate model,

because it was highly correlated
with the parent/guardian level of
education and dental insurance
status variables.

Discussion
Regarding children, some have
argued that dental caries may
no longer be pandemic in the
United States,12,13 as disease
prevalence has declined and
dental caries has become in-
creasingly concentrated in a
small subgroup of the total
population.14 Results from the
Maryland Survey 2000-2001
gave additional evidence of
this trend. Overall, the find-
ings showed that dental caries
in the primary and permanent
dentitions was relatively un-
common, as almost 78% of
Maryland’s kindergarten and
third-grade public schoolchil-
dren were caries free. In
addition, only 1.2 primary and
permanent teeth were decayed
or filled, on average, per child.

These findings might have
been influenced by a few study
limitations. The first limita-
tion was that the response rate
for the study sample was rela-
tively low, and this low rate
was not distributed evenly
across population subgroups.
For example, census statistics15

for Maryland suggested that
the Maryland 2000-2001
sample had a higher propor-
tion of Hispanic (7% vs 4%)
participants, and a lower pro-
portion of non-Hispanic white
(58% vs 64%) participants
than existed in the state’s ac-
tual population. In addition,

sample schoolchildren were more likely to be ineligible for
free or reduced meals at school, come from a home with
greater than 12 years of education, and to have private den-
tal insurance than was the state’s actual population.16

National data have shown that Hispanics have a higher
prevalence of disease than do non-Hispanic white children.6

In this investigation, the effect of having a higher-than-
expected proportion of Hispanics probably caused the ratio
of untreated dental caries to overall dental caries experience
to be higher, as Maryland Survey 2000-2001 findings were

*Source: Survey of the Oral Health Status of Maryland Schoolchildren, 2000-2001. Note: Children
with unknown parent/guardian education, dental visit history, usual source of dental care, and dental
insurance status are excluded from the analysis.

Weighted Weighted
Characteristic Sample size Percentage population Percentage (%)

Overall 2,309 100 105,168 100

Region

I–Western  171 7 10,868 10

II–Central DC 886 38 37,909 36

III–Southern 174 8 6,885 7

IV–Central Baltimore 934 41 42,498 40

V–Eastern shore 144 6 7,008 7

Grade level

Kindergarten 1,191 52 47,360 44

Third grade 1,118 48 57,808 56

Gender

Boys 1,179 51 53,102 51

Girls 1,130 49 52,066 49

Race/ethnicity

Non-Hispanic white  1,331 58 54,170 52

Non-Hispanic black 659 29 37,525 36

Hispanic 152 7 6,140 6

Other/unknown 167 7 7,333 7

Free or reduced meals

Eligible 639 28 35,222 34

Ineligible 1,532 66 63,437 60

Unknown 138 6 6,509 6

Parent/guardian education

Less than 12 years 134 6 6,808 7

12 years 526 23 25,921 25

Greater than 12 years 1,649 71 72,439 69

Dental insurance status

Private 1,460 63 63,661 61

Medicaid/MCHP 482 21 25,433 24

No insurance 367 16 16,074 15

Table 1. Sample Distribution, Including Sample Size, Percentage,
Weighted Population Size, and Weighted Percentage,

Maryland 2000-2001 (N=2,309)*
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higher than national estimates for children ages 6 to 12
years6 (% d/dft Maryland Survey=50% vs % d/dft-national
estimates=37%).

Numerous studies17 also have shown that there is an in-
verse relation between poverty status and dental caries
experience and an inverse relation between the presence of
private dental insurance and dental caries experience. In this
investigation, the effect of having a higher-than-expected
proportion of high SES participants probably caused the

overall dental caries experience estimates to be lower, as
Maryland Survey 2000-2001 dft findings were lower than
national estimates for children ages 6 to 12 years6 (dft
Maryland Survey=1 vs dft national estimates=1.6). Al-
though the survey data were weighted to account for
sample design factors and response rates, the sample
weights used in the analysis may not have accounted com-
pletely for differences between the sample and target
population, in terms of race/ethnicity and SES.

The second limitation was that conservative criteria were
used to identify dental caries, in that visual identification of
dental caries was employed, only lesions greater than 0.5 mm
(as measured by a periodontal probe) were considered cari-
ous, and the study did not use radiographs. Consequently,
it is likely that the Maryland Survey 2000-2001 underesti-
mated the true amount of dental caries in the sample
schoolchildren; however, since this investigation used scor-
ing criteria that were similar to those employed in national
surveys, this limitation probably did not cause the Maryland
Survey 2000-2001 results to differ from national findings.

These limitations notwithstanding, this investigation
had a number of important strengths. For example, the
survey employed standard examination protocol and estab-
lished scoring criteria in the oral screening component,
which allowed for meaningful comparisons with other stan-
dard surveys of dental caries experience. In addition, the
investigation used multivariate analysis, which provided
estimates that controlled for potential confounding and the
inter-relation of descriptor variables.

Although the Maryland Survey 2000-2001 gave addi-
tional evidence that overall dental caries experience may
no longer be pandemic among US children, the Maryland
Survey 2000-2001 also showed that untreated dental car-
ies made up a substantial proportion of disease experience
among those with a positive history of dental caries. For
example, about 50% of dft+DMFT was due to untreated
dental caries, on average, per child. This statistic repre-
sented an average of approximately 0.6 untreated primary
and permanent teeth per child for the whole population,
and 1.7 untreated primary and permanent teeth per child
for those with a positive history of dental caries.

Extrapolating these findings to the state, the Maryland
Survey 2000-2001 showed that, among kindergarten and
third-grade public schoolchildren, there were approxi-
mately 63,100 primary and permanent teeth with active
disease. If one were to consider these statistics in terms of
the percentage of primary and permanent teeth that were
untreated per child, and given that kindergarten and third-
grade children have between 20 and 24 primary and
permanent teeth in their mouths, the Maryland Survey
2000-2001 showed that approximately 3% of erupted teeth
exhibited active disease per child, for the whole population,
and 7% to 9% of erupted teeth exhibited active disease per
child for those with a positive history of dental caries.
Clearly, these statistics would have been considerably higher
30 years ago and Maryland has made great strides toward

*Source: Survey of the Oral Health Status of Maryland School
Children, 2000-2001. Note: Children with unknown parent/
guardian education, dental visit history, usual source of dental care,
and dental insurance status are excluded from the analysis.
95% CI=95% confidence interval.

Characteristic Percentage (%) 95% CI

Overall 78 74–82

Region

I–Western  80 70–90

II–Central DC 78 73–82

III–Southern 92 91–94

IV–Central Baltimore 78 71–84

V–Eastern shore 63 46–81

Grade level

Kindergarten 81 76–85

Third grade 76 71–80

Gender

Boys 77 72–81

Girls 79 75–83

Race/ethnicity

Non-Hispanic white  82 78–87

Non-Hispanic black 73 67–79

Hispanic 70 61–79

Other/unknown 76 69–82

Free or reduced meals

Eligible 68 62–74

Ineligible 84 81–88

Unknown 70 60–80

Parent/guardian education

Less than 12 years 64 56–73

12 years 68 62–74

Greater than 12 years 83 80–85

Dental insurance status

Private 82 79–86

Medicaid/MCHP 71 64–77

No insurance 72 66–79

Table 2. Weighted Prevalence of Caries-free Public
Kindergarten and Third-grade Schoolchildren, Maryland

2000-2001 (N=2,309)*



Dental caries in Maryland schoolchildren334    Macek et al. Pediatric Dentistry – 26:4, 2004

reducing the burden of dental
caries in recent decades. How-
ever, these statistics are far from
inconsequential today and still
represent a serious public health
problem.

This investigation also
showed that active disease was
not evenly distributed across the
population of kindergarten and
third-grade public schoolchil-
dren. Underprivileged children
and those from certain geo-
graphic regions were 1.3 to 6
times as likely to have
unrestored dental caries as were
schoolchildren with higher SES
or those from the southern re-
gion of the state. The
association between SES and
unrestored dental caries was not
surprising. In their review of the
literature, Reisine and Psoter18

concluded that there was strong
evidence for an inverse associa-
tion between SES and dental
caries experience, especially for
children younger than 12 years.

The explanation for this in-
verse relationship is complex and
likely a combination of many
factors. For example, studies
have shown that low-SES chil-
dren make fewer visits to a
dentist than their high-SES
counterparts.19,20 In addition,
parents/guardians with a low
SES might not fully appreciate
and/or comprehend the impor-
tance of good oral health21,22 or
health in general,23,24 which
could translate into less attention
paid to preventive behaviors.

The association between re-
gion and unrestored dental
caries did not meet expecta-
tions. The southern region
exhibited the lowest levels of untreated dental caries; how-
ever 2 of the 3 counties in this region had low-SES profiles.
By contrast, the central Baltimore region exhibited the
greatest levels of untreated dental caries. However, this re-
gion had substantial pockets of high-SES populations.
These variations should be examined further. In addition,
several counties and subregions had only a limited num-
ber of dentists who were accepting Medicaid and/or
MCHP patients into their practices. Future investigations
should look at county-level comparisons and should de-

scribe the relation between untreated dental caries and a
dentist-to-population ratio that takes into consideration
willingness to see low-SES, Medicaid, and MCHP patients.

While the bivariate association between dental insurance
status and unrestored dental caries was statistically signifi-
cant, it was somewhat surprising to find that dental
insurance was not significantly associated with unrestored
dental caries, controlling for other variables in the model.
Multivariate analysis showed that education, regional varia-
tions, and race/ethnicity overshadowed the relation

*Source: Survey of the Oral Health Status of Maryland Schoolchildren, 2000-2001. Note: Children with
unknown parent/guardian education, dental visit history, usual source of dental care, and dental insurance
status are excluded from the analysis.

All children (N=2,309) Children with dft+DMFT>0 (N=782)

Characteristic dt+DT ft+FT dft+DMFT dt+DT ft+FT dft+DMFT

Overall 0.6 0.6 1.2 1.7 1.6 3.4

Region

I—Western 0.5 0.4 0.9 1.6 1.3 2.9

II—Central DC 0.6 0.5 1.1 1.7 1.4 3.3

III—Southern 0.2 0.9 1.1 0.4 2.3 2.8

IV—Central Baltimore   0.6 0.6 1.3 1.7 1.8 3.6

V—Eastern shore 1.3 0.6 2 2.5 1.1 3.9

Grade level

Kindergarten 0.6 0.4 1 2.3 1.3 3.6

Third grade 0.6 0.8 1.4 1.3 1.8 3.3

Gender

Boys 0.6 0.6 1.2 1.7 1.5 3.4

Girls 0.5 0.6 1.2 1.6 1.7 3.4

Race/ethnicity

Non-Hispanic white 0.4 0.5 1 1.3 1.7 3.2

Non-Hispanic black      0.7 0.5 1.3 1.9 1.4 3.3

Hispanic 1.2 0.8 2 2.5 1.6 4.3

Other/unknown 0.8 0.9 1.7 1.9 2 4

Free or reduced meals

Eligible 0.9 0.6 1.6 2.1 1.4 3.6

Ineligible 0.4 0.5 0.9 1.2 1.8 3.2

Unknown 0.9 0.7 1.6 2.2 1.6 3.8

Parent/guardian education

Less than 12 years 1.1 0.7 1.8 2.3 1.4 3.8

12 years 1 0.6 1.7 2.3 1.3 3.8

Greater than 12 years 0.4 0.6 1.0 1.3 1.8 3.1

Dental insurance status

Private 0.4 0.5 1 1.4 1.8 3.3

Medicaid/MCHP 0.8 0.7 1.5 1.9 1.5 3.5

No insurance 0.9 0.5 1.5 2.2 1.3 3.7

Table 3. Weighted Mean Number of Decayed Primary and Permanent Teeth, Filled
Primary and Permanent Teeth, and Decayed and Filled Primary Teeth Plus Decayed,

Missing, and Filled Permanent Teeth Among Public Kindergarten and Third-grade
Schoolchildren, Maryland, 2000-2001*
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between dental insurance and
active disease. Some support for
these findings exists in the litera-
ture. Manski and colleagues25

showed private dental insurance
had a statistically significant re-
lation with dental visits at the
bivariate level. However, Ismail
and Sohn26 showed having access
to a universal, publicly funded
dental insurance program had
less influence on the dental car-
ies experience of Canadian
children than did education
level, dental visit practices, and
other oral health behaviors in a
multivariate model.

The implication of these find-
ings is that merely providing
dental insurance coverage may
not be sufficient to reduce dispari-
ties in oral health status. Rather,
success in meeting the unrestored
dental caries treatment needs in
children likely would require at-
tention to multiple family-level,
community-level, and system-
level barriers,20 especially among
low-SES populations. While a
thorough discussion of these is-
sues is not the focus of this
manuscript, qualitative and for-
mative research is clearly needed
to understand them. Unless these
barriers are overcome, disparities
in unrestored dental caries and
other unmet need will continue
in Maryland and throughout the
United States.

Conclusions
1. More than 2 of 10 Mary-

land kindergarten and third
grade public schoolchildren
had a history of dental car-
ies. Boys, those eligible for
free or reduced meals at school, non-Hispanic blacks
and Hispanics, children of parents or guardians with
12 years of education or less, and those without pri-
vate dental insurance were most likely to have
experienced dental caries in their lifetime.

2. Approximately half of the dental caries experience in
Maryland kindergarten and third grade public school-
children was due to untreated disease.

3. Controlling for other sociodemographic factors, un-
treated dental caries in Maryland was significantly

associated with regional variations, race/ethnicity, and
parent or guardian level of education.

4. Results likely underestimated the true dental caries ex-
perience and true prevalence of unrestored dental
caries, because radiographs were not used during the
scoring of disease, only lesions >0.5 mm (measured
via periodontal probe) were scored as dental caries, and
the study sample had a higher SES and was more likely
to have dental insurance than the target population
of Maryland schoolchildren.

Characteristic Unadjusted Adjusted

Odds ratio 95% CI Odds ratio 95% CI

Region

I–Western  3 1.5–5.7 3 1.7–5.1

II–Central DC 3.4 2.4–4.7 2.7 1.9–3.8

V–Eastern shore 3.4 2.2–5.1 2.6 1.9–3.5

IV–Central Baltimore 6.8 3.1–14.9 6 3.2–11.4

III–Southern Reference — Reference —

Grade level

Third grade 1.3 1–1.8 1.3 1–1.8

Kindergarten Reference — Reference —

Gender

Boys 1.1 0.9–1.5 1.2 0.9–1.5

Girls Reference — Reference —

Race/ethnicity

Other/unknown 1.5 1–2.3 1.6 1–2.4

Hispanic 2 1.1–3.5 1.6 0.9–2.7

Non-Hispanic black 1.7 1.2–2.6 1.6 1–2.3

Non-Hispanic white Reference — Reference —

Free/reduced meals

Unknown  2.3 1.4–3.7                 Removed due to correlations with

Eligible 2.5 1.7–3.5                 parent/guardian education and

Ineligible Reference —                    dental insurance status

Parent/guardian education

Less than 12 years 2.7 1.8–4 2 1.2–3.4

12 years 2.3 1.8–2.9 1.9 1.5–2.5

Greater than 12 years Reference — Reference —

Dental insurance status

No insurance 1.8 1.2–2.5 1.4 1–1.9

Medicaid/MCHP 1.9 1.3–2.7 1.2 0.9–1.8

Private Reference — Reference —

*Source: Survey of the Oral Health Status of Maryland Schoolchildren, 2000-2001. Note: Children
with unknown parent/guardian education, dental visit history, usual source of dental care, and dental
insurance status are excluded from the analysis.
Statistically significant odds ratios at P<.05 level are listed in bold. 95% CI=95% confidence interval.

Table 4. Unadjusted and Adjusted Odds Ratios for Unrestored Dental Caries in Primary
and Permanent Teeth Among Public Kindergarten and Third Grade Schoolchildren,

Maryland 2000-2001 (N=2,309)*
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5. Given the existence of some study limitations, the re-
sults of this investigation likely represent the most
conservative estimate of the true problems faced by
elementary schoolchildren in Maryland.
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