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ABSTRACT

The aim of the study was to determine factors affecting the short term retention of
sealant provided by mobile dental clinics to Thai schoolchildren in the southern region of Thailand.
The study was carried out in Songkhla from April 2008 to February 2009. The survey was
conducted 6 months after the application of sealant. 347 teeth of 206 grade 1 schoolchildren
were examined for retention of sealant. Retention of sealant was classified into two categories:
full retention and loss of sealant retention. The respective percentages were 67.7 and 33.3. The
result from logistic regression showed that significant factors affected the short term retention
including the position of teeth (odds ratio = 2.10), the presence of assistance (odds ratio = 2.29)
and the checking procedure after the application of sealant (odds ratio = 2.75). The improvement
of sealant retention could be applied by reallocating dental manpower and sealant training to

emphasize sealant checking procedure.
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Introduction

The sealants are highly effective in
preventing pit and fissure caries by filling in
deep pits and fissures and reducing this depth
so that they are more shallow and less prone
to decay. The success in preventing caries is
directly related to the complete retention rate
of the sealants'*. The use of dental sealant to
prevent occlusal pit and fissure caries has
obtained considerable success® and The
American Association of Community Dental
Programs has recommended a public sealant
program which is either a school-based or
school-linked sealant program®.

Community sealant programs, especially
school sealant programs, have long been
successfully employed in many countries’.
In Thailand, such programs have been
implemented in many areas via mobile dental
clinics in order to increase accessibility to
sealants. However, the results revealed a
questionable preventive effect. The results of
a six-month study showed a relative high rate
of loss of sealant in 33-65%!%'2. Therefore,
mobile dental clinic conditions which
implement sealants under limited resources
produced low retention rates of sealant, and
thus demonstrated a need to assess factors
which affect retention of sealant in order to
improve the success of sealant program.

Factors related to sealant retention
were reported in many clinical studies which
included the types of sealant, position of
teeth in mouth, skill of the operator, stage of

eruption of the tooth, age of the child and
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sealant procedure. Most of these studies were
done in a well controlled clinical setting'®. The
factors which influence sealant retention in
mobile dental clinics might be different.
Identification of these factors can help to
improve the school dental sealant program in
developing countries where accessibility is a
major problem.

Songkhla is one of the most urbanized
provinces in the southern part of Thailand; it
also has a high incidence of caries both in
primary dentition and in permanent dentition.
In the year 2002, the Dental Division, Ministry
of Public Health reported that the average
dmft was 7.4 among 5-6 year-old children and
the average DMFT was 1.9 among 12 year-old
children'. There are 12 Contracting Units for
Primary Care (CUP) which have implemented
mobile dental services, including sealants.
These school-based services were carried out
by the dental health section of the community
hospital visiting all schools for 1-2 days in
each of their geographic areas of responsibility.
The portable field equipment was transported
from the CUPs to the schools in a van, which
included a dental chair, a portable artificial
light, an operating stool, a master unit with
slow-speed and high-speed headpieces with a
triple syringe, a portable suction and a light
polymerization unit. The temporary clinics were
usually set up in an available area at the schools.

The objective of the present study was
to identify the factors which related to retention
of sealant implemented through mobile dental

clinic conditions.
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Materials and methods

The design was a follow up descriptive
study on a school-based sealant programme
using opaque light cured sealant. The application
of sealant was carried out according to the
manufacturer’s instructions. After the first sealant
application, the follow up for retention of sealant
was performed at six months.

The target population of the sealant
program was first grade primary school children
who had fully erupted and caries-free first
permanent molar teeth. Multi-stage random
sampling was employed. Six out of 12 CUPs
were randomly selected and then one or two
schools from 12-40 schools in each CUP were
used. Finally, there were 11 schools. All eligible
children with parental or guardian consent
were included. For all children, the selected
teeth were sealed by six dental nurses who
had attended a refresher course at the Faculty
of Dentistry, Prince of Songkla University.

For sample size calculation, the following
Zpq
dZ
minimum sample size, p was proportion of

formula was used"; n = where, n was a
children with full sealant retention, g was (1- p)
or the proportion of children with loss of
sealant retention teeth (both partial and total
loss), and d = half size of the 95% confidence
interval. The estimate p, obtained from a pilot
survey, was 0.65, d = 0.065 and Z at 95%
confidence = 1.96. Therefore, the minimum
sample size was 208. The acquired sample size
in this study was 206 children with 347 teeth.

Data on factors related to the sealant

application condition included the position of
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teeth (upper/lower), the presence of assistant (yes/
no), children cooperation (yes/no), and the
checking after application of sealant (retention
and occlusion/retention only). The children
cooperation was classified as “yes” when the child
followed the provider’s instruction and the
procedure done without moisture contamination
to the sealed area. Data were collected by the
trained dental nurses who applied the sealant in
the sealant record form.

Data on oral hygiene, based on the
debris index of Simplified Oral Hygiene
Index!®, and sealant retention was classified
as fully retained and partial or total loss of
sealant based on Simonsen’s criteria'’. The
examination was carried out under the field
conditions using a standard oral health
examination set which consisted of a dental
chair, an operating stool, an assistant stool,
an artificial light, a mouth mirror, a standard
explorer and a periodontal probe. Prior to the
examination, reproducibility of examination
results were tested over two examinations,
3 days apart, on 15 children. The Kappa value
was 0.75 for retention of sealant.

All data were analysed using the R
programme with unit of analysis is tooth.
Descriptive statistics were used to report the
frequency and percentage of sealant retention
and factors. The Chi-square test and logistic
regression were used to identify associated
factors to the retention of sealant. The outcome
variable was retention of sealant, and the related
factors included in the logistical analysis were

position of teeth (upper/lower), the presence
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of an assistant (yes/no), child’s cooperation
(yes/no), checking after the application of
sealant (retention only/retention and occlusion)
and oral hygiene status (good/fair/poor).

The study was approved by the Ethical
Committee of the Faculty of Dentistry, Prince of
Songkla University (Ethical Approval number
1226). After examination, oral health education
was provided and caries cases were referred

to responsible CUPs for further treatment.

Results

This study included 206 children (89
boys and 117 girls) with 347 sealed first
permanent molar teeth from 11 schools in 6
districts in Songkhla. The distribution of sealed
teeth were 64 upper left teeth, 68 upper right
teeth, 103 lower left teeth and 112 lower right
teeth. The retention of sealant at 6 months
was 67.7% for full retention and 33.3% for
a loss of sealant retention.

The studied factors which were classi-
fied by retention status are presented in
Table 1. The position of teeth and the checking
procedure after sealing were significantly
related with retention status while the presence
of an assistant, child cooperation and oral
hygiene were not related. Lower molar teeth

presented higher full retention than upper
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molar teeth and teeth which were checked for
retention and occlusion after sealing showed
a higher number of full retention than teeth
which were checked only for retention after
sealing.

Table 2 presents results from a linear
logistic regression. The results from multi-
variate analysis showed three significant
factors toward sealant retention: the position
of teeth, the presence of an assistant and the
sealant checking procedure. The result confirms
significant factors related to sealant retention
as shown in bivariate analysis, except for the
presence of an assistant which showed non-
significance in bivariate analysis, but in multi-
variate analysis the result was of marginal
significance. The sealant checking procedure
presence the highest OR, 2.8 and the OR of the
position of teeth and the presence of assistant
were approximately 2.1 and 2.3, respectively.
The full retention of sealant increased signi-
ficantly, 2.8 times, when the providers checked
for both occlusion and sealant retention against
checking for sealant only. The presence of an
assistant increased full retention 2.2 times when
compared with the teeth which were sealed
without an assistant. Whereas the lower sealed
molar teeth had full retention 2.1 times greater

when compared with upper sealed molar teeth.
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Table 1 Number and proportion of molar teeth with sealants by types of sealant retention
and factors related to method of application

Retention Status: Frequency (%)

Factors Full retention Sealant loss prvatue

Position of teeth

Upper 72 (20.75) 60 (17.29)

Lower 164 (47.26) 51 (14.70) <0.001%
Presence of assistant

No 45 (12.97) 15 (4.32)

Yes 191 (55.04) 96 (27.67) 0.226
Child cooperation

No 82 (23.63) 44 (12.68)

Yes 154 (44.38) 67 (19.31) 0.403
Oral hygiene

Good 144 (41.50) 62 (17.87)

Fair 61 (17.58) 32 (9.22) 0.654

Poor 31 (8.93) 17 (4.90)
Check after sealing

Retention only 52 (14.98) 8 (2.31)

Retention and occlusion 184 (53.03) 103 (29.68) <0.001*

* statistical significance at O¢ = 0.05
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Table 2 Factors associated with sealant retention results from logistic regression

Variable (reference) Adjusted OR 95% CI P-value
Jaw (upper) 2.105 1.287-3.442 0.003%*
Assistant (no) 2.289 1.029-5.092 0.042%*
Oral hygiene: fair (good) 1.294 0.633-2.647 0.480
Oral hygiene: poor (good) 1.175 0.542-2.548 0.683
Children cooperation (yes) 1.462 0.811-2.638 0.207
Sealant check (retention only) 2.752 1.196-6.328 0.017*

* statistical significance at O¢ = 0.05

Discussion

In this study, the context factors relating
to short term retention of sealant provided
in mobile dental clinics were the position of
teeth, the presence of an assistant and the
sealant checking procedure after application.

In remote areas where high caries were
prevalent and there existed an inadequate
presence of oral health personnel, school mobile
dental clinics are the best strategy to increase
preventive dental services. From the review,
low effectiveness was found in many studies in
rural Thai areas'*'?. The study of factors relating
to sealant application in the mobile dental
clinic might be used to improve the program.
The factors include the position of teeth, the
presence of an assistant, the cooperation of
the child, the oral hygiene and the checkup
procedure after application were selected
because early loss of sealant was related to
sealant application procedures which are

sensitive to moisture control.

The position of teeth was a significant
factor for sealant retention. This result was

consistent with previous studies'*!?

. Application
of this factor should be included and increased
attention and awareness on the part of the
provider when applying the sealant must be
insured. The presence of an assistant was also
a significant factor. However, a shortage of
manpower is a normal occurrence for public
health situations. Even though the ideal
sealant application with a dental assistant
was known by dental professionals, the
shortage of resources and the hospital
director’s policy emphasis on in-service
treatment were big problems''.

In cases of unfilled sealant, an occlusion
check might be unnecessary®. However, in the
context of this study, the relationship between the
retention and an occlusion check gave a higher
full retention rate than a retention check only.
Therefore, both checks of sealant retention and

occlusion after sealing are suggested.
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From a public health perspective, an
application of the results might be the negoti-
ation between the public health authority,
the provider and the hospital director to identify
the optimization of resources used which would
provide the best result for this preventive
program, such as allocating dental assistants
from a hospital-base to a mobile-base dental
clinic, and increasing the awareness of the
provider when providing the sealant in upper
teeth which are susceptible to loss of retention.
Another solution might be increasing the
awareness of the provider by implementing a
quality control program such as a feedback

system.
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