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Abstract:
Purpose:
This study aimed to assess the utilization of fissure sealants and their influence on caries reduction in first permanent molars (FPMs) among 6-9
years old female schoolchildren in Dammam, Eastern Province of Saudi Arabia.

Materials and Methods:
First to fourth grade female children from public schools in Dammam participated in this cross-sectional study. Dental caries and fissure sealants in
FPMs were examined clinically using the World Health Organization guidelines. In addition, the parents of the participants responded to a self-
reported questionnaire.

Results:
The study analyzed the data of 449 children. Almost 44.3% of the participants had at least one FPM affected with caries. There were 8.7% of the
participants who had fissure sealants in at least one FPM, and out of these, only 2.2% had four FPMs filled with sealants. A significantly greater
proportion of participants with sealed FPMs had no caries than the lower proportion of participants without sealants who had caries (P=<0.05). The
use of sealants increased significantly from first grade (10.3%) to second grade (30.8%), third grade (38.5%), and fourth grade (20.5%) (P=0.006).
High monthly family income (P= 0.047) and having insurance (P=0.017) were significantly associated with increased sealant application. Nearly
21.9% of participants’ parents were aware of caries protective effects of dental sealants.

Conclusion:
The application of sealants was significantly associated with reduced caries in FPMs. Class year, monthly family income, and insurance were
significantly associated with having sealants. Caries prevention programs for children should incorporate sealant application.
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1. INTRODUCTION
Dental caries is a major public health problem as it affected

2.4  billion  people  globally  in  2010  [1].  It  also  affects  the
cognitive,  emotional,  social,  and  physical  development  of
children [2]. The impairment of chewing, speech, smiling, and
sleep can occur because of caries, which can result in poor oral
health-related quality of life in children [3]. According to the
World Health Organization (WHO), dental caries is the fourth
most  expensive  chronic  condition  to  treat  [4].  The  cost  of
caries  treatment  in  children  in  Saudi  Arabia  in  2010  was
estimated to range from 2.3 to 5.8 billion Saudi Riyals [5].
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First permanent molars (FPMs) are predisposed to carious
attacks due to their early eruption and anatomical features, in
addition to other factors. Pits and fissures in FPMs can retain
food debris, impair good oral hygiene, harbor bacterial flora,
increase  the  accumulation  of  plaque,  and  promote  caries
formation [6]. Literature indicates that FPMs have the highest
prevalence of dental caries [7]. A recent study involving male
school  children  from Dammam showed that  50.4% of  FPMs
had caries  which was  the  highest  among all  permanent  teeth
[8].

Fissure  sealants  are  safe  and  provide  the  most  effective
method to reduce caries in at-risk populations. The application
of fissure sealants effectively prevents caries and helps to arrest
incipient carious lesions [9]. A review of 23 studies suggested
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that  the  individuals  with  sealants  in  permanent  molars  had  a
significantly lower likelihood of developing caries than those
without sealants [10].  Caries reduction in permanent teeth in
children  and  adolescents  by  11%  -  51%  can  be  achieved  by
sealants  over  a  period  of  two years  [11].  Sealant  application
prevents the formation of dental plaque and the development of
caries. Hence, it is suggested that sealants should be part of the
management  of  early  carious  lesions  located  in  the  pits  and
fissures of posterior teeth [12].

In Germany, a study on 12 years old children showed that
the  mean  number  of  teeth  with  fissure  sealant  per  child  was
1.99,  and  the  use  of  fissure  sealants  was  associated  with  the
increased  proportion  of  children  without  caries  [13].  Similar
findings  were  reported  in  Greek  and  Portuguese  children  [6,
14]. In Riyadh, at least one fissure sealant was found in 1.3%
of 6-9 years old Saudi female children, and it was found that a
higher proportion of mandibular (33%) than maxillary (18.2%)
FPMs  had  caries  [15].  Another  study  from  Riyadh  also
reported  low utilization  of  sealants  and  a  high  prevalence  of
caries in 6-9 years old Saudi male children [16].

Fissure  sealants  are  effective,  affordable,  and  highly
recommended  for  the  prevention  of  dental  caries  [9  -  11].
However, there are reports about the underutilization of fissure
sealants  by  dentists  [17,  18].  Parents  of  children  also
demonstrate  low  knowledge  regarding  the  effectiveness  of
sealant against caries [19, 20]. There is limited evidence about
the  prevalence  of  dental  caries  and  the  presence  of  fissure
sealants in FPMs in schoolchildren in the Eastern Province of
Saudi  Arabia.  Therefore,  the  study  aims  to  assess  the
prevalence of fissure sealants and dental caries in FPMs among
female school children of 6-9 years old in the Eastern province
of Saudi Arabia. The study provided important data that can be
used  to  promote  the  application  of  fissure  sealants  and  the
prevention of caries in children.

2. MATERIALS AND METHODS

This  cross-sectional  study  was  conducted  in  female
primary public schools in Dammam, Eastern Province, Saudi
Arabia (September, 2019 till March, 2020). Children of first,
second,  third,  and  fourth  grade  (ages  6-9  years  old)  were
included in the study. A sample of 567 students was calculated
based  on  the  estimated  population,  anticipated  % frequency,
confidence  limit,  and  design  effect.  Four  schools  were
randomly selected by the Ministry of Education in Dammam.
The consent forms were sent to the parents of school children,
and  children  who  provided  written  informed  consent  were
eligible  to  participate  in  the  study.

Three researchers  conducted the clinical  examination for
caries  and  fissure  sealants.  To  evaluate  the  inter-and  intra-
examiner reproducibility, Kappa statics (> 80) were used. The
assessment was done by re-examining 6 children a week before
starting  the  data  collection.  The  clinical  examination  of
children  took  place  in  a  classroom,  under  adequate  natural
daylight, taking into consideration infection control measures.
Only FPMs were  examined using a  disposable  mouth mirror
and a probe. The examination included FPMs with the exposed

occlusal  surfaces.  Partially  erupted  or  unerupted  FPMs  were
excluded  from  the  study.  According  to  the  World  Health
Organization’s  (WHO)  diagnostic  criteria  for  oral  health
survey, dental caries was evaluated and marked regardless of
the  caries  stage  [21].  No  radiographs  were  used  for  the
evaluation of  dental  caries.  The recording of  fissure  sealants
was done on FPMs regardless of their condition and whether
they were intact or partially lost.

A self-administered questionnaire was used for the parents
in  the  study.  The  questionnaire  can  be  broadly  divided  into
three  sections.  The  first  section  included  the  demographic
profile  of  study participants  such as  age,  class  year,  parental
education level, and monthly family income. The WHO’s oral
health survey for children was included in the second section.
The  responses  about  the  knowledge  and  attitude  of  parents
towards fissure sealants were sought in the third section of the
questionnaire.  There were 11 questions about  the knowledge
and  attitude  about  fissure  sealants  derived  from  valid  and
reliable  questionnaires  used  in  previous  studies  [19,  20,  22,
23]. The content of the questionnaire was assessed in several
meetings  to  ensure  its  validity.  Arabic  translation  of  the
questionnaire  was  done,  and  finally,  its  pretesting  was
conducted  to  identify  potential  areas  of  improvement.

Ethical  approval  of  the  study  (IRB  2020-2-068)  was
obtained  from  the  Deanship  of  Scientific  Research  at  Imam
Abdulrahman  Bin  Faisal  University,  Dammam.  Official
permission to collect data was received from the administration
of selected schools. In addition to the consent of parents, the
ascent  from  children  was  obtained  prior  to  the  oral
examination. The confidentiality and privacy of the data were
maintained. The study was conducted in accordance with the
Declaration of Helsinki.

Data  were  entered  in  Microsoft  Excel’s  sheet,  and
statistical analysis was performed using SPSS software (IBM
SPSS Statistics for Windows, version 22.0. Armonk, NY: IBM
Corp).  Descriptive  statistics  included  means,  standard
deviations, frequencies, and percentages. The Chi-square test
was  used  for  categorical  variables.  A  p-value  of  <  0.05  was
considered statistically significant.

3. RESULTS

The data of 449 children were included in the analysis, and
the response rate of the study was 79.2%. More than half of the
participants  had  college/university-educated  parents.  Most
participants belonged to the middle-income class and had no
insurance. The demographic characteristics of the participants
are summarized in Table 1.  Fig.  (1)  shows the prevalence of
caries  and  fissure  sealants  in  children.  Nearly  44.3%  of
children had at  least  one FPM affected with caries,  and only
8.7% of the children had fissure sealants in at least one FPM.
Among participants affected with carious FPMs, 13.4% of the
participants had caries in all four FPMs while 7.3% had three
carious FPMs, 12% had two carious FPMs, and 11.4% had one
carious FPM. On the other hand, only 2.2% of participants had
four FPMs filled with sealants, and 4.2% had sealants applied
to one FPM (Fig. 2).
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Table 1. Characteristics of study participants.

Variables N (449) Percentages
Class year
First grade 126 28.1

Second grade 95 21.2
Third grade 101 22.5
Fourth grade 127 28.3

Father’s education
No school education 5 1.1

School education 190 42.3
College/University education 254 56.6

Mother’s education
No school education 6 1.3

School education 206 45.9
College/University education 237 52.8

Monthly Family Income (N=429)
Low: less than 5000 SAR/month 106 24.7
Middle: 5001-20000 SAR/month 272 63.4

High: 20000 SAR/month and above 51 11.9
Insurance (N=414)

Yes 164 39.6
No 250 60.4

Fig. (1). Presence and absence of caries and fissure sealants among study participants.

Table  2  shows  the  prevalence  of  caries  and  sealants  in
individual FPM among study participants. Nearly one-quarter
of participants (32.1%) had mandibular left first molar affected
with  caries  which  was  the  most  common carious  FPM.  This
was followed by the mandibular right first molar (29.2%) and
maxillary left first molar (25.6%). Maxillary right first molar

was  the  least  affected  with  caries  (24.5%)  in  this  sample  of
children. Although the prevalence of fissure sealants in FPMs
was  low,  the  mandibular  right  first  molar  was  the  most
common FPM filled with sealants (6.2%). Some 4.7% of the
participants  had  mandibular  left  first  molars  filled  with
sealants,  and  only  3.3%  had  sealants  in  maxillary  left  first
molars.
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Fig. (2). Prevalence of caries and fissure sealants in PFM teeth among study participants.

Table 2. Prevalence of caries and fissure sealants in FPMs among participants.

First Permanent Molars
Prevalence of Caries Prevalence of Sealants

N Percentage N Percentage
Maxillary right first molar

Yes 110 24.5 16 3.6
No 339 75.5 433 96.4

Maxillary center first molar
Yes 115 25.6 15 3.3
No 334 74.4 434 96.7

Mandibular center first molar
Yes 144 32.1 21 4.7
No 305 67.9 428 95.3

Mandibular right first molar
Yes 131 29.2 28 6.2
No 318 70.8 421 93.8

The analysis of data about the association between sealants
and  caries  in  individual  FPM  is  presented  in  Table  3.  The
greater  proportion  of  participants  with  maxillary  right  first
molars filled with sealants (93.8%) had no caries compared to
the lower proportion (6.3%) of participants who had caries (P

0.084). Among participants with mandibular right first molar, a
significantly  higher  percentage  of  participants  with  sealants
had no carious lesion (96.4%) compared to 3.6% of those with
sealants  and  caries  (P  0.002).  Overall,  the  application  of
sealants  was  associated  with  reduced  caries  in  FPMs.

Table 3. Association between fissure sealants and caries in each FPMs among participants.

Sealants Caries in the maxillary right first molar
No N(%) Yes N(%)

P-value

Sealants in the maxillary right first molar
  Yes
  No

15 (93.8)
324 (74.8)

1 (6.3)
109 (25.2)

0.084

11.40%
12%
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4.20%
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Sealants Caries in the maxillary right first molar
No N(%) Yes N(%)

P-value

Sealants in the maxillary center first molar
 Yes
  No

15 (100)
319 (73.5)

0 (0)
115 (26.5)

0.011*

Caries in the mandibular center first molar
No N(%) Yes N(%)

Sealants in the mandibular center first molar
  Yes
  No

21 (100)
284 (66.4)

0 (0)
144 (33.6)

0.001

Caries in the mandibular right first molar
No N(%) Yes N(%)

Sealants in the mandibular right first molar
  Yes
  No

27 (96.4)
291 (69.1)

1 (3.6)
130 (30.9)

0.002

* Fisher exact test

Table  4  shows  the  results  of  the  association  between
having  sealant  in  at  least  one  FPM  and  sociodemographic
factors  among  study  participants.  The  study  found  a
statistically significant association between having sealants and
class year (P 0.006). The use of sealants increased significantly
from  10.3%  of  children  from  first  grade  to  20.5%  in  fourth
grade.  Similarly,  a  significant  association  was  observed
between having sealants and monthly family income, and 8.3%
of  participants  who  had  sealants  were  from  the  low-income

group than 80.6% of those from the middle-income group and
11.1%  from  the  high-income  group  (P  0.047).  Regarding
insurance, a significantly higher proportion of participants with
sealants (58.8%) had insurance compared to a lower proportion
(41.2%)  of  participants  with  sealants  without  insurance  (P
0.017). Fig. (3) shows the awareness of parents about fissure
sealants.  Only less  than one-quarter  of  parents  (21.9%) were
aware  of  caries  protective  effects  of  dental  sealants.  Nearly
27.6% believed that sealants facilitate tooth brushing.

Fig. (3). Awareness of parents about fissure sealants.
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Table 4. Association between sociodemographic factors and fissure sealants among participants.

Variables Sealants
Yes N(%) No N(%)

P-value

Class year
  First grade
  Second grade
  Third grade
  Fourth grade

4 (10.3)
12 (30.8)
15 (38.5)
8 (20.5)

122 (29.8) 83 (20.2)
86 (21)
119 (29)

0.006

Father’s education
  No school education
  School education.
  College/University education

14 (35.9)
25 (64.1)

5 (1.2)
176 (42.9)
229 (55.9)

0.517

Mother’s education
  No school education
  School education.
  College/University education

16 (41)
23 (59)

6 (1.5)
190 (46.3)
214 (52.2)

0.577

Monthly Family Income
  Low: less than 5000 SAR/month
  Middle: 5001-20000 SAR/month
  High: 20000 SAR/month and above

3 (8.3)
29 (80.6)
4 (11.1)

103 (26.2)
243 (61.8)
47 (12.0)

0.047

Insurance
   Yes
    No

20 (58.8)
14 (41.2)

144 (37.9)
236 (62.1)

0.017

4. DISCUSSION

This study evaluated caries distribution and fissure sealant
utilization  in  FPMs  in  female  schoolchildren.  Our  sample
found  low  utilization  of  fissure  sealants,  as  only  8.7%  of
children  had  fissure  sealants  in  at  least  one  FPM,  and  only
2.2% had fissure sealants in four FPMs. In Riyadh, a study on
6-9  years  old  male  children  showed  that  0.8%  of  them  had
fissure sealant applied to at least one FPM [16]. Another study
from Riyadh reported the application of sealant in at least one
FPM  in  1.3%  of  6-9  years  old  female  children  [15].  In
Germany,  55.6% of  8-12  years  old  children  had  at  least  one
fissure  sealant  applied  [13].  At  least  one  fissure  sealant
application was reported in 58.8% of adolescents in Portugal
[6].  In  Greek,  8.3% of  12  years  old  and  8% of  15  years  old
children had at least one sealed molar [14]. In our study, a low
prevalence of fissure sealants in FPMs may be ascribed to lack
of  parental  awareness  about  the  effectiveness  of  sealants
against caries, low monthly family income, lack of insurance,
and inclusion of younger age group participants.  In addition,
low knowledge of dentists about the use of sealants and never
visiting a dentist may also contribute to the under-utilization of
sealants [18, 24].

More than half of children (55.7%) in the present study had
caries  in  FPMs.  Previous  studies  have  reported  caries
prevalence  of  16.5%  to  66.4%  in  FPM  [15,  16,  25].  These
variations in caries prevalence can be due to differences in oral
hygiene behaviors,  age and gender of study participants,  and
methodology  in  caries  measurement.  The  present  study  also
reported  a  higher  prevalence  of  caries  in  mandibular  than
maxillary  FPMs.  Similar  results  were  reported  in  previous
studies by Alwayli et al. [15], Aldossary et al. [16], Togoo et
al.  [25],  and  Riziwaguli  et  al.  [26].  The  difference  in  the
occlusal morphology and earlier eruption of mandibular FPMs
compared  to  maxillary  FPMs may  account  for  greater  caries
attack in mandibular than maxillary FPMs [25].

The literature on caries and fissure sealants in FPMs points
to a significantly lower likelihood of caries after the application
of fissure sealants (odds ratio= 0.35 CI 95% = 0.19–0.65) [6].
There is also evidence about the reduction in DMFS score by
11%-24% with fissure sealants in FPMs [14]. Similar findings
were  observed  in  the  present  study,  where  participants  with
fissure  sealants  in  FPMs  had  significantly  lower  caries  than
those without fissure sealants. This is due to the fact that when
sealants  are  applied  to  the  retaining  fissures,  they  serve  as
physical barriers to block nutrients to microorganisms and thus
prevent the formation of biofilm and later caries development
[12].

The  utilization  of  fissure  sealants  increased  significantly
from first grade to fourth grade in our sample of children, and
the  highest  distribution  of  sealants  was  found  in  third-grade
students. This is in agreement with a previous study by Alagili
et  al.,  who  confirmed  a  significantly  higher  prevalence  of
fissure sealants among older than younger children [27]. This
reflects  parental  attitudes of  having sealants  in  later  years  of
children’s tooth eruption. It is also possible that many parents
may  not  even  be  aware  of  the  age  of  the  eruption  of  first
permanent molars in their children. Caries prevalence in FPMs
in children is known to increase with advancing age [16, 26]. It
is also likely that parents take their children to the dentist when
they observe caries in their mouth, which becomes more visible
in  later  years,  and  they  end  up  having  sealants  to  prevent
caries. There are reports on lower utilization of dental care in
3-5  years  old  children  (43.7%)  than  6-10  years  old  children
(55.0%)  and  11-15  years  old  children  (57.8%)  [28].  Hence,
lower dental attendance in younger children may account for a
lower prevalence of sealant in younger children in our study.
Nevertheless,  two  previous  similar  studies  reported  no
significant difference in the distribution of sealants in children
of different grades [15, 16].

Socioeconomic  inequalities  are  known  to  affect  the
utilization of sealants in children locally and globally [27 - 29].
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A study conducted in Jeddah, Saudi Arabia, found that children
from  high-income  families  were  more  likely  to  have  sealed
teeth  than  children  from  middle-income  and  low-income
families [29]. In the U.S, data from the Medical Expenditure
Panel Survey and National Health and Nutrition Examination
Surveys  demonstrated  a  significant  association  between  the
child’s family income and the presence of fissure sealants [27,
28].  In  line  with  these  studies,  our  data  also  revealed  that  a
small  percentage  of  children  from  low-income  families  had
sealants  than  middle  and  high-income  families.  Income  is  a
good measure of enabling resources for oral care as it improves
the ability to pay for dental treatment. Therefore, children from
high-income families receive more sealants than children from
low-income families [27].

Likewise, insurance coverage improves access to oral care
and the likelihood of having sealants. The absence of insurance
remains  a  major  barrier  to  access  to  fissure  sealants.  In  the
present study, a significantly higher proportion of children with
insurance had sealants than those without insurance. Similarly,
a  previous  study  showed  a  significant  association  between
having medical insurance and fissure sealants [29]. The Korean
National  Health  and  Nutrition  Examination  Survey
(2007-2015) also reported a significant association of insurance
coverage with an increased likelihood of dental sealants [30].
The  national  surveys  in  the  U.S  also  demonstrated  a  lower
likelihood  of  receipt  of  sealants  associated  with  not  having
insurance [28].

One  of  the  limitations  of  the  study  is  the  inclusion  of
female  schoolchildren  only.  This  is  because  of  the  cultural
norms in the country which discourage access to male schools
by  female  researchers  and  vice  versa.  Data  collected  from
public  schools  can  limit  the  generalizability  of  the  study
findings  to  the  children  in  private  schools.  Future  studies
should include a large sample of both male and female students
from  public  and  private  schools.  Moreover,  there  are
limitations  related  to  the  cross-sectional  study design,  which
include under and over-reporting of self-reported data and lack
of  causal  inference.  Hence  our  study  data  should  be  used  to
interpret associations rather than a casualty.

CONCLUSION

There was a significant association between the application
of  sealants  and  caries  reduction  in  FPMs.  Dental  caries  was
common in FPMs and was more prevalent in mandibular than
maxillary  FPMs.  A  small  percentage  of  children  had  FPMs
filled  with  sealants  which  can  be  attributed  to  low  parental
awareness  about  the  effectiveness  of  sealants  against  caries.
Class  year,  monthly  family  income,  and  insurance  were
significantly  associated  with  sealant  application.  Caries
prevention  programs  should  raise  parental  awareness  about
sealants and encourage their application in children.
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