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CARIES INCIDENCE
ON PRIMARY MOLARS
after Glass Ionomer
Sealant Placement

Incidencia de caries en molares primarios después de la colocación
de sellantes de ionómero de vidrio
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Abstract:

Resumen

The aim of this study was to determine the cumulative incidence
(CI) of decay on primary molars treated with glass ionomer (GI)
sealants. We hypothesized that GI sealants would decrease
caries incidence in primary molars of young children at high
caries risk. Data were collected from 56 children aged 1–5
years participating in a community-based sealant program in
Immokalee, FL during 2018–2019. Follow-up was planned for 6
months after the initial sealant placement. The mean (±SD) age
at sealant placement was 3.57 (±0.66) years. A mean (±SD) of
6.55 (±1.97) sealants were placed per child. There was a mean of
1.29 decayed primary molars per child at the initial visit. A total
of 367 Fuji GI sealants were placed on non-carious/non-restored
primary molars, or a mean of 6.55 sealants per child. At follow-up,
there were 10 newly decayed primary molars among the teeth
that had been sealed or a mean of 0.23±0.66 newly decayed
teeth per child. The CI of caries among all sealed teeth was
2.7%, with the highest CI on primary mandibular second molars.
Sealants were largely effective in preventing caries in primary
molars. GI sealants may be an effective prevention strategy
for primary molars among young children at high caries risk.
KEY WORDS: Schoolchildren, Glass Ionomer, Sealant, Primary
Molars, Prevention.

El propósito de este estudio fue determinar la incidencia acumulada (IA) de caries en molares temporarios tratados con
sellantes de ionómero de vidrio (IV). La hipótesis de estudio
establece que los sellantes de ionómero de vidrio disminuirían
la incidencia de caries en los molares temporarios de los niños
pequeños con alto riesgo de caries. Se recopilaron datos de
56 niños de 1 a 5 años que participaron en un programa comunitario de sellantes en Immokalee, FL durante 2018-2019. Se
planeó un seguimiento de 6 meses después de la colocación
inicial del sellante. La edad promedio (±DE) en el momento de
la colocación del sellante fue de 3,57 (±0,66) años. Se colocó
un promedio (±DE) de 6,55 (±1,97) sellantes por niño. En promedio, 1,29 molares temporarios estaban cariados en la visita
inicial. Se colocaron un total de 367 sellantes de ionómero de
vidrio-Fuji en molares temporarios no cariados/sin restauración,
o un promedio 6,55 sellantes por niño. En el seguimiento, hubo
10 molares temporarios con nuevas caries en aquellos dientes
que habían sido sellados o un promedio de 0,23 ± 0,66 dientes
con nuevas caries por niño. La IA de caries entre todos los dientes sellados fue del 2,7%, con una IA más alta en los segundos
molares temporarios mandibulares. Los sellantes fueron en
gran medida efectivos para prevenir la caries en los molares
temporarios. Los sellantes de ionómero de vidrio podrían ser
una estrategia eficaz para la prevención de caries dental en
los molares temporarios de los niños con alto riesgo de caries.
PALABRAS CLAVE: Escolares, Ionómero de Vidrio, Sellador, Molares
Temporales, Prevención.
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Introduction

D

Methods

This study was conducted among children who attended the Guadalupe
Center for Early Childhood Education Program in Immokalee, Florida. Immokalee is a low-income, rural, and predominantly immigrant community
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ental caries is the most prevalent disease in childhood, rendering 21.4%
of US children ages 2-5 years subject to untreated decay, with peak prevalence on the occlusal surfaces of primary teeth. Clear health disparities are
evident between populations, showing an inverse correlation between household income and incidence of caries throughout US populations1-5. In the
state of Florida, approximately 25% of children live in poverty2, and many suffer from oral health disparities due to social determinants and other factors
that influence disease processes, including diet, oral hygiene, access to preventive measures, and parent/guardian education level of protective interventions. Approximately 23% of U.S. children ages 2-5 years have experienced caries in the primary dentition, and caries prevalence is higher among
Mexican-American children (33%) and non-Hispanic African American/
black children (28%), compared with non-Hispanic white children in that age
group (18%)4,6. Although caries prevalence remains high, preventive methods
may be implemented to help combat oral health disparities in low-income
populations. Moreover, the application of dental sealants to retentive tooth
surfaces, including pits and fissures, can prevent cariogenic processes in
children at high caries risk3,7.
It has been reported that approximately 40.5% of Florida schoolchildren
had at least one sealed permanent molar in 2016-20176. Among the sealant
materials that can be used to cover these surfaces, glass ionomers (GIs) have
been suggested8. GIs are derived from glass and organic acids and have been
referred to as bioactive acid‐base reaction cement9,11. GIs have a semi-sustained fluoride-releasing mechanism that may aid in preventing cariogenic
processes when placed on retentive tooth surfaces such as pits, fissures, and
grooves. This feature9,10,11, in conjunction with the formation of a chemically
bonded protective physical barrier, can be effective in mitigating the risk of
carious disease process.
Literature investigating the cumulative incidence (CI) of caries following
GI sealant placement in primary molars is currently lacking, particularly
in low-income populations. The purpose of this retrospective chart review
study was to determine the CI of decay in primary molars treated with GI
sealants in schoolchildren ages 1-5 years enrolled in the Guadalupe Center in
Immokalee, Florida from 2018-2019. It was hypothesized that GI sealant placement in young children of low-income communities will help to decrease
the CI of caries in primary molars.
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in southwest Florida. In Immokalee in 2015-2019, an estimated 60% of adults
aged 25 years or older had not graduated from high school, 37% of the population lived in poverty, and 47% of the population lacked health insurance15.
More than 400 children who attended Guadalupe Center for Early Childhood
Education Program have received the benefits of the University of Florida/
Naples Children and Education Foundation (UF/NCEF) Community Outreach
Program, which includes dental preventive services four times a year. Most
of these children do not have access to dental services due to cost, transportation, or lack of pediatric dental providers in the area. The Community Outreach Program was created to reduce barriers to care for low socioeconomic
status communities.
This retrospective chart review study analyzed data collected from schoolchildren participating in the UF/NCEF Dental Sealant Outreach Program
during 2018-2019. The aim of the study was to determine the CI of decay in
primary molars treated with GI sealants in schoolchildren in the Guadalupe
Center in Immokalee, Florida. Archived intraoral exam data records were retrieved from UF/NCEF’s Sealant Outreach Program. Records that adhered to
inclusion criteria from the years 2018–2019 were collected and stored under
lock and key at the UF/NCEF Dental Clinic in Naples, Florida. Subjects included children ages 1-5 years participating in UF/NCEF’s Sealant Outreach
Program who were treated by a dentist or dental hygienist in the Guadalupe
Center and whose parent/guardian provided documented informed consent
for screening, sealant, and/or fluoride varnish application. Records were
de-identified via use of assigned identification numbers, which were logged
in a password-protected encrypted spreadsheet and stored separately from
abstracted clinical data. GI sealants were placed on the occlusal surfaces of
all fully erupted primary first and second molars without clinically visible
caries or restorations. Selected teeth were cleaned with pumice, dried, and
isolated by using cotton rolls and slow-speed suction. Dried teeth were etched for 20-30 seconds, and subsequently rinsed with water and dried. Fuji
GI was amalgamated for 8 seconds and placed on selected teeth with Fuji
applicator gun. Fuji GI material was pressed into occlusal pits, fissures, and
supplemental grooves with a cotton swab. Isolation was maintained for 2-3
minutes while Fuji GI material cured. Follow-up was conducted approximately six months after initial sealant placement to assess for caries incidence,
and findings were recorded in a paper chart. Charts from 2018-2019 were reviewed and selected based upon sealant placement and record of follow-up
charting. Records of schoolchildren who did not receive sealants or follow-up
were excluded from this study.
Data Analysis. It was conducted univariate and bivariate analysis by using the
SAS v. 9.4 statistical software package (SAS Institute, Cary, NC). Baseline varia-
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bles included age at sealant placement, gender, as well as number and location of carious lesions on primary molars. It was calculated the overall CI of
dental caries after sealant placement as the number of sealed teeth with caries lesions at follow-up visit divided by the total number of sealants placed.
It was also calculated the CI of caries for each of the eight primary molars.
This study was approved by the University of Florida Health Science Center
Institutional Review Board (Protocol IRB201903020).

Results

TABLE 1. Baseline
demographic characteristics.
Community Dental Sealant
Program, August 2018–
October 2019. *Mean age
(±SD): 3.57(±0.66) years old.

TABLE 2. Total number of
sealants placed during the
initial visit. Community-based
dental sealant program, August
2018–October 2019. *Mean
sealants placed (±SD) = 6.55
(±1.97) sealants.

The mean age of study participants (±SD) was 3.57 (±0.66) years at sealant placement (TABLE 1). Twenty-six participants (46.4%) were male, and 30 (53.6%)
were female.
An overall mean (±SD) of 6.55 (±1.97) sealants were placed, with a range of
2 to 8 sealants per child (TABLE 2).

Age (yrs)*

Frequency

Percent (%)

1-3
4-5

22
34

39.3
60.7

Sex

Frequency

Percent (%)

Male
Female

26
30

46.4
53.6

Number of Sealants Placed*

Frequency

Percent (%)

2

2

3.6

3

4

7.1

4

8

14.3

5

1

1.8

6

4

7.1

7

6

10.7

8

31

55.4

Total

56

100.0

Coverage of all eight primary molars was the most frequent pattern of
sealant placement among study participants (55.4%), followed by coverage of
four primary molars at (14.3%). The mean prevalence (±SD) of caries in primary molars at the initial visit was 1.29 (±1.89) teeth. The mean elapsed time
between sealant placement and follow-up (±SD) was 162.87 (±71.50) days. The
mean incidence of new caries (±SD) in primary molars at the follow-up visit
was 0.23 (±0.66) teeth (TABLE 3).
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TABLE 3. Mean and Standard
Deviation of variables under
investigation. Communitybased Dental Sealant Program,
August 2018-October 2019.

Study Variable (s)

Mean (±SD)

Decayed primary molars at first visit

1.29 (±1.89)

Sealants placed

6.55 (±1.97)

Newly decayed primary molars at follow-up visit

0.23 (±0.66)

with the highest incidence of caries seen on tooth #K and tooth #T (TABLE 4).
TABLE 4. Frequency of newly
decayed primary molars by
tooth number. Communitybased Dental Sealant Program,
August 2018-October 2019.

Tooth Number

Number

Percent (%)

A

1

10.0

B

0

0.0

I

0

0.0

J

1

10.0

K

3

30.0

L

2

20.0

S

0

0.0

T

3

30.0

Total

10

100.0

There were 10 newly decayed primary molars among the 367 teeth that
had been sealed, for an estimated CI of 2.7% among all sealed primary molars. CI of caries was lowest in teeth #B, #I, and #S (FIGURE 1).
FIGURE 1. Cumulative
incidence* of decay on primary
molars at follow-up, by tooth
number. Community-based
dental sealant program, August
2018-October 2019. *Overall
cumulative incidence of caries
among sealed teeth= 2.7
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Discussion
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Prior studies have shown a high prevalence of dental caries among schoolchildren in low socioeconomic status communities1,5. In this study, It was found
that children in a low-income community in southwest Florida experienced
an average of 1.29 (±1.89) caries lesions in the primary molars by about age 3.5
years, prior to GI sealant treatment.
Disparities in the prevalence of caries in the primary dentition have been
reported in many previous studies2,4,5,9,11. Although dental sealants have been
shown to be an effective caries prevention method in permanent molars6,9,
few U.S. studies have examined their effectiveness in primary molars. In our
study, GI sealants were used as a preventive method for children in the primary dentition. These findings are similar to those seen in studies that evaluated sealants as a method of caries prevention in permanent molars6,7,9,10.
After a mean of 162.87 (±71.50) days of follow-up, this study revealed that
children exhibited an average of 0.23 (±0.66) new carious lesions in primary
molars, with an overall CI of 2.7% caries among primary molars sealed with
GI. Another way to view those data is that 97.3% of sealed primary molars
in these high-risk children did not develop caries during approximately 5.5
months of follow-up. These findings are supported by studies conducted with
GI and its cariostatic effect in the primary and permanent dentitions16,17.
Although this study did not measure sealant retention, one can infer that
the relatively low rate of new caries lesions in this group of children was a result of GI sealant placement, as noted in other studies13,14. Moreover, GIs have
a fluoride-releasing component, which may be responsible for the reduction
of caries incidence, as mentioned in previous studies12,18.
In addition, one of the benefits of using GI sealants in community-outreach sites is the ease of application. Its hydrophilic and fluoride-releasing
nature makes this product ideal for consideration in situations where isolation is poor and caries risk is high, as typically exhibited in community
outreach school-based sealant programs. It has been reported that the use of
this material is easier, less technique-sensitive, and more moisture-friendly
than alternative sealant materials18.
The limitations faced in this study included lack of radiographic analysis for caries and limited follow-up, which could have impacted the results.
Consistency of follow-up among selected patients presented as a challenge
in the data collection process, as some patients lacked follow-up data due to
absences, switching schools, or withdrawal of parental consent. This study
also lacked a control or comparison group, so it is not possible to conclude
that GI sealants reduced caries relative to a similar group of children that did
not receive sealants. However, It was note that by age 3.5 years, or roughly,
18 months after the eruption of their primary first molars, a mean of 1.29
primary molars were already decayed in this group of children. That transR EV I STA O DO NTO LÓ G I C A DE LOS AN DES
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lates into a mean caries increment of about 0.43 teeth per 6-month period, a
rate far higher than we observed among primary molars that had been sealed
with GI (0.23 teeth).
Additional longitudinal studies are needed in order to investigate the CI of
caries following GI sealant placement during longer follow-up periods.

Conclusion

Based on the results of this study, it was concluded that GI sealants were largely effective in preventing caries incidence in primary molars during the
reported period. The CI of new caries lesions in primary molars was lowest
in primary first molars, particularly maxillary first molars. In contrast, the
highest CI of caries was observed in primary mandibular second molars.
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