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Abstract
Purpose: The purposes of this study were to: (1) evaluate the retention rates of occiusal
sealants in children in an urban school-based sealant program run by a County Health
Department in Alabama; and (2) assess the clinical benefits of this sealant program by
comparing carles experience of a group of participants and nonparticipants.
Methods: The records of 2,097 children (mean age=8.1±1.6 years) who received seal-
ants and had at least 1 follow-up examination were analyzed to determine the outcome
of sealed and nonsealed surfaces of permanent first molars (PFM). Additionally, 103 fifth-
grade students who did and did not participate in the sealant program (P=participants;
NP=nonparticipants) were examined by a masked examiner who recorded their PFM
condition.
Results: Sealants placed by the County Health Department had a retention rate of 71%
over an average of 1.6±0.7 years (range=O.5-4.4 years). The patient's age at the initial
visit appeared to be the only factor that influenced retention. On average, participants
had at least 1 PFM that remained caries-free, compared to nonparticipants (permanent
decayed, missing, and filled teeth [DMFT] in NP=1.5±1.4, P=0.5±0.8; P<.0l6).
Conclusions: Retention rates for occiusal sealants in this public health program were
similar to those reported in previous clinical studies. Furthermore, children who had
sealants had significant protection from occlusai decay up to grade 5. (Pediatr Dent
2005;27:212-2l6)
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Dental sealants have been available in dentistry
for over 30 years. Their protective effect on the
pits and fissures of erupted molars appears to be

more significant than other preventive approaches (ie, fluo-
ride).' Although pits and fissures of molars make up only
13% ofthe surface area of teeth, they account for 88% of
total caries in children. Therefore, the importance of place-
ment and retention of sealants is crucial.^ As a preventive
measure, dental sealants have been shown to be a cost-efFec-
tive material that can easily be applied on caries-susceptible
tooth surfaces by both dentists and hygienists.^''
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Before sealants were widely available and used, it was
accepted that most occiusal surfaces would become
carious within a 10-year period following their eruption.*"
Although this statement does not apply to current trends;
caries still remains the most common childhood disease.
Data collected throughout the country show that the dis-
tribution of caries, both treated and untreated, is not equal
among population groups.' National data indicate that
80% of dental caries found in children is concentrated in
25% of the child population.^ This population, termed
"high-risk," includes children—particularly African Ameri-
cans—with a cariogenic diet, low-fluoride intake, dental
caries history, infrequent dental visits, and low socioeco-
nomic status. This population has also been shown to
be the least likely to obtain preventive care for surfaces at
risk.'" In this regard, non-Hispanic Caucasian children
received twice as many sealants as African American
children.^'

The Jefferson County Health Department (JCHD) seal-
ant program has been working with Birmingham, Ala inner
city schools for over 17 years. A team consisting of 1 dentist
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and 2 or 3 hygienists visit 1 or 2 elementary and/or middle
schools per week over the course of the academic calendar year.
All children in visited schools can participate; the program
is intended, however, to focus on those at higher risk. The
dentist examines children who have appropriate parental
consent and then refers those that require sealants to hy-
gienists. All examination and treatment records as well as
follow-up data are recorded and maintained in a central
electronic database.
The purposes of this study were to:

1. evaluate the outcome of a sealant program in a school
setting that was part of a public health program-
treatment and follow-up records were reviewed to de-
termine the sealant retention and clinical outcomes;

2. examine a group of nonparticipants (NP) and partici-
pants (P) of the sealant program to determine
differences in the permanent decayed, missing, and
filled teeth (DMFT) index of their permanent first
molars (PFM).

Methods
The University of Alabama at Birmingham (UAB) Insti-
tutional Review Board (IRB) and the JGHD Ethics Board
approved this study, which was conducted prior to the time
HIPPA regulations went into effect. The study was divided
into 2 parts:

1. Part I (retrospective study) focused on the perfor-
mance of sealants provided by the JGHD sealant
program by primarily assessing sealant retention and
changes in DMFT indices for PFMs.

2. Part II (cross-sectional study) examined children who
had participated in the sealant program and compared
them to an age- and race-matched sample of children
from the same school who had never been involved
with the JGHD sealant program.

Retrospective study of the JCHD sealant program

Data obtained during routine dental examinations of chil-
dren who had participated with the JGHD sealant program
was used for this analysis. The information was available
in the JGHD electronic database that included the years
1997 through 2002 and consisted of 38,798 dental exami-
nations. The data included information on patient
demographics, treatment, DMFT, primary decayed, miss-
ing, and filled teeth (dmft) index, and other assessments
relevant to the patient's condition at the time of the ex-
amination. JGHD dentists, who are calibrated on a yearly
basis according to National Institutes of Health standards,
performed all examinations.

A program designed specifically for this study at the
JGHD's systems information office selected children for the
sample. The data was restricted to information from the
JGHD sealant program, and study subjects were selected
according to the following criteria:

1. children ranging in age from 5 to 15 years;
2. children who were examined at least twice by the school-

based sealant program between 1997 and 2002;

3. children with at least 1 occlusal sealant placed on
a PFM on their first visit.

The records of 2,097 children seen by JGHD over a pe-
riod of 5 years were included in this sample. PFM occlusal
surfaces were then classified based on their reported con-
dition of these teeth at the second visit, which was used to
determine the tooth's retention and DMFT score. The
sealed teeth were classified as:

1. retained (teeth sealed on the initial visit and which ap-
peared as sealed or partially sealed on the second
examination);

2. lost (teeth sealed on the initial visit, but which lost
their sealants and appeared sound on the second ex-
amination);

3. failed (teeth sealed on the initial visit, but which ap-
peared as carious, restored, or missing on the second
examination).

The sample of 2,097 children was then separated into
4 subgroups according to the time period between the first
and second examination (ie, 6 months to 1 year, 1 to 2
years, 2 to 3 years, and 3 or more years).

Cross-sectional study of participants and nonparticipants

Clinical examinations were performed on a group of healthy
fifth-grade students who were enrolled from 3 schools that
had previously participated in the sealant program. The ex-
aminations took place at the schools following written
parental consent. All children in each fifth-grade section of
the school received a consent form in a sealed envelope and
were instructed to deliver it to their legal guardian. An in-
centive was provided to those children who were examined
and was approved by the UAB and JGHD IRB.

Prior to examining subjects, the investigator was cali-
brated with JGHD staff by examining 20 children aged 6
to 8 years. For the purposes of this study, a correlation of
75% or higher was considered acceptable. The examiner
was masked to the previous participation status of the child
in the JGHD sealant program. The examination was per-
formed using a mirror. No. 5 explorer, and artificial light.
Only the condition of PFM's occlusal surfaces was recorded
for purposes of this study.

The patient's information obtained during these exami-
nations was later used to determine the children who had
participated previously in the sealant program. Therefore,
the NP group children were subjects with no prior contact
with the sealant program, and P group children were defined
as subjects who had been seen by the JGHD school sealant
program and had at least one sealant placed on their PFMs.

Statistical analysis

SPSS (SPSS Inc, Ghicago, 111) was utilized in the data
analyses. Ghi-square and student's t test analysis were
applied, and analysis of variance (ANOVA) was used to
determine if significant differences existed between groups
by evaluating as covariates: (1) the initial age at sealant
placement; (2) gender; and (3) tooth number. Statistical
significance was determined at /'<0.05.
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Results

Retrospective study of the JGHD sealant program

The demographics of the 2,097 children who met the in-
clusion criteria are presented in Table 1. The follow-up
period ranged from 6 months to 4.4 years, with a mean
follow-up time of 1.6±0.6 years. A decline of approximately
10% in retention rates per year was noted as a consistent
trend (Figure 1). From a total of 8,388 (ie, 4x2,097) avail-
able PFM occlusal surfaces, 6,344 (77%) were sealed by
the JGHD program at the initial visit. At the second visit,
the overall retention rate of the sealed teeth was 72%, with
another 17% of the surfaces appearing as sound (ie, no
caries even if sealant retention was incomplete). The car-
ies increment for the sealed PFMs was 11 % over the same
period of time. Of the surfaces that received no treatment
(N= 1,926), 508 appeared as sound according to examina-
tion records, while 143 appeared to be unerupted. This
group's caries increment was 19%.

The initial PFM DMFT was evaluated as a factor re-
lated to outcome at the second visit. The initial mean PFM
DMFT from the sample of 2,097 children was 0.43+0.9,
and the final mean PFM DMFT for the same population
was 0.7±l. 1. The data also showed that 1,592 (76%) chil-
dren had a PFM DMFT occlusal index of 0 on their initial
exam. Upon the second visit, 75% of the 1,592 children
maintained a PFM DMFT index of 0 (final mean PFM
DMFT=0.4±0.8). Of these 1,592 children, 1,034 had 4
sealants placed on the first visit and 558 had less than 4
sealants placed.

At the second examination, only 70% of the 558 children
had maintained a PFM DMFT of 0, and their mean final
PFM DMFT index was 0.5±0.8.
Data from the sample of 1,034 chil-
dren shows that 78% maintained a
DMFT of 0 at the second appoint-
ment, with a final mean PFM
DMFT of 0.3±0.8. When surface
outcomes for the overall poptilation
(2,097 children) and this optimal
sealant-placed subset of children
(1,034) were compared, the data
showed that the retention trend was
similar.

Of the 4 groups evaluated ac-
cording to the subject's age at the
initial visit, subjects from the 6- to
8-year-old and 8- to 10-year-old
group accounted for 42% and
37% of the population, respec-
tively. Ghildren with sealants
placed between age 6 and 8 exhib-
ited significantly higher retention
rates {P<.05) when compared to
the other 3 groups (Figure 1). The
failure rate of sealants was also sig-

Table 1. Demographics of the Retrospective
Study Participants (N=2,097)

Gender (%)

Male

Female

Mean age (intial visit)

Mean age (second visit)

Race distribution {%)

African American

Other Races

Mean DMFT (permanent) at initial age

Mean DMFT (primary) at initial age

42

58

8.4±1.6y

10.2±1.7y

97

3

0.76±1.2

2.5±L5

nificantly different according to initial age at placement
{P<.05), with the 6- to 8-year-old age group showing con-
sistently lower failure rates.

Gender differences were noted on the initial distribu-
tion of children, since a larger proportion (58%) was
female. When retention data was tabulated according to
follow-up period, however, there were no significant dif-
ferences {P=.25) in retention of sealants between male and
female children.

Analysis of retention according to the tooth number
resulted in the identification of inconsistent trends, where
each follow-up group had a particular tooth that showed
higher retention; the differences, however, were not signifi-
cant {P=.95).

During the 5-year period from which the data were
obtained, 15 dentists participated in the JGHD sealant

Under 6 years

8-10 years

I 6-8 years

Over 10 years

n=428 n=3956 n=1559 n=501

0.5-1 year 1-2 years 2-3 years

Follow-up Period
>3

Figure 1. Retention rates by age. Percent retention rates over time of 6,444 sealants placed by tbe
JCHD program according to age at initial visit, witb N equal to tbe number of surfaces observed for
eacb age group. Tbe ages were divided into 4 groups: (1) under six; (2) 6-8; (3) 8-10; (4) over 10 years
of age. The follow-up periods were 6 months to 1 year, 1-2 years, 2-3 years, and more than 3 years
follow-up category. Overall, tbose in tbe 6- to 8-years-old group bad a significantly bigber retention
rate {P<0.05) over time compared witb tbe otber age groups.
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Table 2. Demographics of Cross-sectional
Study Participants (N=103)

Characteristic

No.

Mean age (y)

Race distribution (%)

African American

Other races

Gender (%)

Male

Female

Participant
Group (P)

42

11.3±1.7

100

0

50

50

Nonpartlcipant
Group (NP)

52

11.4±0.5

89

11

AA

56

program. Three of rhese dentists accounted for over 50%
of the initial and final examination data from the JCHD
sealant program. Examiner calibration resulted in a mean
interexaminer correlation rate of 77%±8.5. Intraexaminer
scores revealed a correlation of 80%±5.75. The kappa
scores for the session were 0.72.

Cross-sectional study

Out of 47 schools that have previously participated in the
sealant program, 3 schools were randomly selected for the
clinical examinations. The average number of fifth-grade
students per school was 85, and participation rates in the
study ranged from 27% to 68% (ie, returned consent forms).
Following examination of all children, computer records
were used to determine respective group assignment (ie, NP
or P). One hundred three children were examined, and the
demographics of each group are provided in Table 2.

DMFT index for the occlusal surface of PFMs (ie, 0-4 caries
surfaces for each mouth) were significantly different between
the P group (0.9±1.2) and the NP group (1.5±1.6; P<.0\6).
Furthermore, as the PFM DMFT increased, the difference
between each group became more apparent (Figure 2).

In the P group, 38 (75%) of the 51 children had an
initial PFM DMFT index of 0, and the mean interval be-
tween sealant placement and this examination was 2.8±0.9
years. Twenty-eight (55%) children had a PMF DMFT of
0 and received 4 sealants at their initial contact with the
sealant program. At the time of this examination, 64% of
these 28 children had maintained a PFM DMFT of 0.

Discussion
One of the interesting findings was the initial age at place-
ment of sealants, which averaged 8.4 years, coincided with
a mean DMFT index of 0.8 and a mean dmft index of 2.5
(Table 1). One can argue that an earlier evaluation and
treatment by JCHD could have a better outcome. This
possibility is further supported by higher retention rates for
those children who received sealants between 6 to 8 years
of age (mean=7.1±0.5 years).

If the patient's age at the time of sealant placement had
a direct influence on sealant retention, it is also likely that
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Figure 2. DMFT index of nonparticipants and participants. DMFT
occlusai surface indices for permanent first molars between 32
nonparticipants and 51 participants. There was significant difference
between the 2 groups (/'<.0l6) for each DMFT score.

the initial condition of those surfaces to be sealed was also
an important factor in determining sealant outcome. A
limitation of this study is that the authors were unable to
assess if the tooth eruption stage had an effect on reten-
tion. This is due to the fact the JCHD code utilized for
sound teeth included the ones where only the cusp tip is
visible. The "S3" code, which appeared on the JCHD ex-
aminations and was defmed as a sound tooth, can also
represent an unsealable tooth. This may explain why only
65% of children who had an initial PFM DMFT of 0 re-
ceived 4 occlusal sealants on their PFMs. According to
interviews with JCHD personnel, sealants are occasionally
placed on partially erupted molars. If sealed, these surfaces
may, in turn, appear as failed or lost sealants placed on
initially sound teeth.

Since the primary intent of sealants placed by JCHD is
to reduce the prevalence of pit and fissure caries in perma-
nent first and second molars, retention can be considered
an outcome parameter that will determine a sealant's po-
tential success or failure. Many scientifically controlled
studies have reported or reviewed properties of sealants such
as wear rate, bond strength, and cost-effectiveness. Wendt
et al reported sealant retention rates of 65% after 20 years
in a retrospective study.'^ A study that reviewed retention
rates at 6-month intervals reported over 75% of sealants
as being retained over a period of 29.8±23 months.'^

Finally, a study that observed retention of sealants placed
in a school setting reported 67% complete retention and
an additional 27% partial retention for permanent first
molars over a 24-month period.'''Although the sample was
significantly large in this study, there was no comparison
to a controlled (nonsealed) group to assess benefit.

There are several factors affecting sealant retention.
Variables such as individual tooth morphology, caries risk,
oral hygiene habits, and placement technique can directly
affect the outcome of sealed surfaces. Although many well-
controlled studies have reported the effect of these variables
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on sealant outcome, few studies have large samples of chil-
dren in clinical programs. The JCHD sealant program
currently uses portable units that provide air/water syringes
as well as suction; high-speed evacuation, however, is not
available in any of these units. Moisture control is, there-
fore, achieved by using an air syringe and cotton rolls. The
fact that the retention rates observed in this study can be
compared to those observed in a more controlled clinical
trial is an important finding.

Fifteen dentists have participated in this sealant program
since 1997, which may result in differences in clinical judg-
ment for examinations and treatment; the JCHD, however,
calibrates its dentists on a yearly basis. Furthermore, for part
II of the study, JCHD dentists and the primary investiga-
tor (CD) had acceptable interexaminer correlation with
2 of 3 primary dentists from the JCHD sealant program.

The JCHD sealant program's overall benefits are docu-
mented by the results of comparing dental conditions of
participating children with an age- and race-matched
sample from their own school. A limitation of this study,
however, was the fact that some of the NP and P children
may have received preventive care outside the JCHD seal-
ant program, even though this is unlikely due to their lower
economic status. Retention rates observed in the P group
were also consistent with those from the sample of 2,097
children.

Conclusions
This study's results suggest that sealants applied by the
JCHD have acceptable retention rates. Children who have
participated in this program also have fewer caries in PFMs,
which is maximized by receiving 4 sealants on their first
visit. Children who participated in the JCHD sealant pro-
gram had significantly lower (P<.O16) PFM DMFT scores
than children who did not participate in this public health
program. Further analysis of the existing database is re-
quired to determine the cost effectiveness of this program.
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