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Background: Dental caries remains a public health problem even though it is preventable. There are several risk factors that
relate to dental caries, especially in children in suburban and rural areas, where they normally receive their first dental
examination in primary schools by teachers or health care personnel. Their oral health depends primarily on their parents’
awareness.

Objective: To identify prevalence and severity of dental caries and their risk factors among children in public education
centers in Phranakornsriayudhya, Thailand.

Material and Method: A cross-sectional total study was conducted among children attending public education centers in
Koh-Rean Subdistrict, Phranakornsriayudhya District, Phranakornsriayudhya Province, Thailand including a day care
center, 2 kindergartens and 2 elementary schools, during the academic year of 2005. All children were invited to attend a
dental health survey including general oral examination and a face to face interview for the participants’ parents as well as
children attending grade 1-6. Standardized questionnaires were used to identify the participants’ oral health care behaviors.
Results: There were 157 (99.4%) from 158 children aged 2-12 years participated in the survey, 152 (96.8%) students had
dental caries. The prevalence of dental caries among pre-school children was 95.4%. The overall average Decay Missing
Filling for primary teeth (dmft) was 7.4 (+ 4.6) and the overall average Decay Missing Filling for permanent teeth (DMFT)
was 3.7 (+ 1.8). The dmft among pre-school children was 9.1 (+ 5.2). The prevalence of gingivitis was 95.5%. The
independence risk factors for dental caries for primary teeth were brushing under supervision of teacher when compared with
the parents (Odds ratio = 12.1 (95% Cl, 2.6-55.4)), and not brushing after breakfast (Odds ratio = 3.7 (95% CI, 1.1-12.1).
There were no significant risk factors of dental caries for permanent teeth.

Conclusion: A relatively high prevalence of dental caries was observed among children in suburban area in Thailand,
especially in early childhood. It was shown that having the parents supervising their tooth brushing and having tooth
brushing after breakfast may protect the dental caries for primary teeth. The public health interventions among this popula-
tion are therefore urgently needed.
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Dental caries remains a public health problem
in many countries, even though it is preventable. It is
one of the most common diseases of childhood, which
can develop as early as the primary teeth begin to erupt.
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There are several risk factors that were significant
related to the early childhood caries (ECC), e.g. the age
that child becomes colonized, mutans streptococci
levels, the present of visible plaque on their teeth,
dietary habits; frequent sucrose intakes; sugared
drinks, and frequently consumed sweet snacks between
meals were pointed out by several opinions as the most
important relationship to caries*®. However, oral health
of the infants and young children are factors which
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infants and young children are unable to rely on
themselves, especially oral hygiene, dietary habits and
the other oral habits®?. It substantially depends upon
the practices of parents and their caretakers, themselves
influenced by the amount of education, and their
socioeconomic status®*14, The parent’s role models
have been shown to correlate with children caries
experience; their own decay, missing, filling scores
(DMFT), their feeding habits were strong risk indicators
for the colonization of Streptococcus mutans and
ECCG419), |n addition, early professional intervention
also has a great effect since it can reduce or eliminate
such oral diseases in diminutive scale. Otherwise,
extensive deterioration of the teeth, which brings painful
and early loss of teeth and several consequences, can
be anticipated. However, oral health services may be
not completely available at the local community level
as a result of the shortage of dental manpower and
economic constraints, especially in the low income
countries®, Similarly, for the children in Koh-rean sub-
district, Phranakornsriayudhya province sub-urban
area of Bangkok, this was the community chosen as for
training of the Department of Family Medicine,
Phramongkutklao College of Medicine. Their first
dental check up might have been delayed until 6 years
of age when they are enrolled in public primary schools,
which are under the governmental public health care
system. However, this process was mainly conducted
by class teachers or non dental health care personnel
who work in the sub-district primary care unit (PCU).
The oral health of these children depended on the
awareness of their parents and caretakers.

This study was a cross-sectional survey
conducted for obtaining the avenue of prevention and
oral health promotion for the target population. The
objectives were to obtain the prevalence, severity and
dental caries risk factors of the preschool and school
aged population.

Material and Method
Study population

The total study was performed at all public
education centers including two public primary schools,
two public kindergartens and a day-care center in Koh-
rean subdistrict, Phranakornsriayudhya province,
Thailand. All students were given informed consent
by their parents to participate in the study.

Oral examination

The standardized oral examination was
conducted by the two pediatric dentists. Each child
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was examined for dental caries, gingivitis and dental
deposit using a mouth mirror and an explorer. No
radiographic images were taken. Caries lesions of the
tooth were diagnosed by a catch of explorer on molars
fissures and a visible caries in incisors. The decay,
missing and filling teeth were recorded in standard
dental chart. In addition, each sextant of the mouth
was examined and recorded for calculus deposit,
gingivitis and also the sextant needed to be improved
for oral hygiene. Gingivitis was recorded when redness
and swollen gum were observed.

The questionnaires

Participating students were interviewed by
trained medical students using standardized
questionnaires to obtain the demographic data, dental
care, dietary habits and dental utility. The questionnaires
for the parents included parental knowledge, attitude
and practices towards cariogenic foods, habits of their
children, and the practices of dental care for their
children.

Data analysis

To demonstrate the dental health status, the
average DMFT score for permanent tooth, or average
dmft score for primary tooth, were used to measure the
average number of tooth decay, missing due to caries,
or filling tooth per child. In addition, each sextant of
the mouth that had gingivitis and calculus were
counted.

Independent t-test was used to compare the
mean score of dmft and DMFT among groups.
Univariate and multivariate logistic regression analysis
were used to evaluate the independent risk factors of
dental caries (age, dental care, dietary habits and dental
utility. parental knowledge, attitude and practices
towards foods, habits, and the practices of dental care
of their children). Analyses were performed using
Statistical Program for Social Science program (SPSS),
(SPSS version 13, Chicago, USA).

The research protocol was reviewed and
approved by the Ethics Committee of the Royal Thai
Army Medical Department.

Results

From 158 students, 157(99.4%) were
participated in this study. Among these were 75 (47.8%)
male and 82 (52.2%) female. The mean age was 7.8
(+ 4.6) years old. There were only 138 parents
participated in the survey because some students were
siblings. Most of the parents were non-skilled workers
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Table 1. Characterization of the children

Number of
participant (%)

Characterization

Children with
caries (%)

Dmft (tooth/child)
primary teeth

DMFT (tooth/child)
permanent teeth

Gender
Male 75 (47.8) 71 (94.7) 7.81+4.59 3.77+1.78
Female 82 (52.2) 81 (97.6) 6.97 + 4.70 3.61+1.79
Total 157 (100) 152 (96.8) 7.35 + 4.64 3.67+1.77
Independent t-test p <0.297 p <0.476
Age
2-5.9 44 (28.0) 42 (95.4) 9.14 +5.15 40+1.79
6-12 113 (72.0) 110 (97.3) 6.57 + 4.19 37+173
Total 157 (100) 152 (96.8) 7.35 + 4.64 3.67+1.77
Independent t-test p <0.003 p <0.001
Parental occupation
Employee 99 (63.1) 96 (96.7) 6.18 + 4.74 2.97+22.24
Other 58 (36.9) 56 (96.6) 6.71 +5.45 2.67+214
Total 157 (100) 152 (96.8) 6.59 + 4.95 2.90 +2.18
Independent t-test p <0.528 p <0.458
Parental education
Middle school and lower 130 (82.8) 127 (97.7) 6.41+5.01 2.89 +2.22
Other 27 (17.2) 25 (92.6) 2.68 +2.16 2.68 +2.16
Total 157 (100) 152 (96.8) 6.38 +5.01 2.85+2.19
Independent t-test p < 0.862 p <0.693

and more than half of them had education at elementary
school level. Demographic data of these students was
shown in Table 1.

The oral examination found that 152 (96.8%)
of the children had dental caries, ranging from 1-21
teeth (93% preschool children (aged 2-5 years), and
97.3% school age children (6-12 years old)). Among
school-age children, there were at least one permanent
tooth erupted in their mouths, and 80.5% of these
already had dental caries on permanent teeth ranging
1-8 teeth. Twenty five children had permanent second
molars, and 13 (52%) of them had caries on permanent
second molar. The distribution of their average dmft
and DMFT among groups of children was shown on
Table 1.

Among carious children (n = 152), 94.7% were
untreated, only 2 (1.3%) children had dental restorations
and sealants on permanent teeth, and a child already
lost permanent molar by extraction. There were 5 (3.3%)
children, who had primary teeth extraction prematurely.
All of dental caries found in preschool children were
untreated.

There were 150 (95.5%) of the study
population who had gingivitis along with plaque
deposit while 77 (48.7%) had gingivitis with calculus
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deposit. The average number of sextants with gingivitis
and calculus deposit observed was 4 out of 6 sextants.
Of 157 students, 109 (69.4%) were interviewed. Most
of them (89.9%) had their first dental check done by
their class teachers or the nurses from a primary care
unit, 13.6% of the students visited private clinics for
dental check up. Nevertheless, 56.9% had never visited
a dental clinic.

Since there was an after lunch-brushing
program in the schools 74.3% of the students reported
that they brushed their teeth every school-day. There
was 71.6% of the children admitted that they consumed
snacks before the bed time and forgot to brush their
teeth. Additionally, 52.8% had their parents remind or
encourage them to brush at home, while 36.8% self
brushed without any external encouragement. For inter-
proximal cleaning, 93.6% of the students reported that
they had never used dental floss, while 58.7% did not
recognize such a practice.

According to the national survey in 2000¢9,
the average dmft of 3.6 was found among preschool
children, Therefore, we classified the children into two
groups i.e. those who had average caries experience
less or equal to the national average dmft < 3.6 and
those who had average caries experience more than
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Table 2. Risk factors of dmft > 3.6

Risk Factors No. (%) Prevalence Odds ratio p-value *Adjusted p-value
of Odds ratio
Brushing under supervision
by parents, caretakers 21 (26.6) 4(19.0) 1 1
10.3 (3.0-35.0) 12.1 (2.6-55.4)
by teacher 58 (73.4) 41 (70.7) <0.001 0.001
Time of brushing
After breakfast
yes 57 (53.3) 28 (49.1) 1 1
no 50 (46.7) 37 (74.0) 2.9 (1.3-6.7) 0.01 3.7(1.1-12.1) 0.03
Before bedtime, no snack
after brushing
no snack 84 (78.5) 46 (54.8) 1
snack 23 (21.5) 19 (82.6) 3.9 (1.2-12.5) 0.017
Brushing technics
other 89 (81.7) 50 (56.2) 1
Scrub technics 20 (18.3) 17 (85.0) 4.4 (1.2-16.2) 0.021
other 54 (71.1) 54 (71.1) 1
Roll technics 13 (39.4) 13 (39.4) 0.3 (0.1-0.6) 0.003
Mouthwash
yes 45 (47.3) 20 (44.4) 1
no 50 (52.6) 34 (68.0) 2.7 (1.2-6.1) 0.024
Interproximal cleaning
Using toothpicks
no 48 (45.3) 23 (47.9) 1
yes 58 (54.7) 42 (72.4) 2.9 (1.3-6.4) 0.016

*Adjusted by brushing guidance, time, technics, cleaning aid and mouthwash

the national average dmft > 3.6 for determining the risk
of dental caries. The univariate and multivariate logistic
regression analysis determined the risk factors of dental
caries shown on Table 2. The study result showed that
children who did not brush after breakfast were 3.7
(95% CI 1.1-12.1) times more likely to acquire dental
caries than those who did. Children who were
supervised by teachers had 12.1 (95% CI 2.6-55.4)
greater risk of having dental caries compared with
those who were supervised by parents. There were no
significant risk factors for dental caries for permanent
teeth among school-age population.

From 139 parents who answered the
questionnaires about their knowledge and attitude
towards dietary habit and dental care, the average score
was 72% (3.6/5, SD = 0.34 out of 5). The parental
practices towards dietary habit and dental care of their
children were 43.8% (1.75/4, SD = 0.35). However, there
was no association observed between parental
knowledge and attitude towards dietary habit and dental
care with dmft p <0.824 and DMFT p < 0.686 as well as
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the parental practices with dmft p <0.665 and DMFT p
<0.560.

Discussion

A relatively high prevalence of dental caries
among preschool and school-age population was
observed in this study; preschool children 95.4%,
school aged children 97. 3%. Unfortunately, there were
only few dental care possibilities provided for the
affected children. Of 152 children who had dental caries,
only 8 (5.3%) received treatments, i.e., tooth fillings (n
=2), primary teeth extracted prematurely (n = 5), and
permanent tooth extracted (n = 1). All of the reported
lifetime dental care treatments were initiated at the
schools by the designated health care personnel.

Early childhood caries (ECC) was known as
the virulent form of dental caries that can destroy the
primary teeth of toddlers and preschool children®?, In
addition, early infected or colonization by S. mutans is
amajor risk factor for ECC and future dental caries?.
According to Alaluuasua, et al, children who harbored
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S. mutans in their plaque at their early age (2 years old)
appeared to be the most caries-active individuals®”. In
this study, the preschool group with the average dmft
scores = 9.6, early infected or colonized by S. mutans
seems to offer an explanation for the high prevalence
of dental caries, because by the time the children reach
the age of 3, almost all of them have caries an average
50% of their teeth in the mouth. Since there were
untreated for all dental caries in this group, dental
caries founded were in active stages. Short-term
consequences of lack of professional intervention of
dental caries such as pain, abscesses and premature
loss of primary teeth were also found in some children.
The prevalence of caries in this survey group contrasts
with the observations of the National Dental Health
Survey in 20009, in which only 65.7% of the children
in 3 years old age group had caries, average dmft score
= 3.6 tooth/child and 65% were untreated. In 2005 the
National Dental Health Survey reported even less
prevalence of dental caries of the children in 3 years
old age group, their caries experience, average dmft
score = 3.6 tooth/child and a proportion of 38.6%
without dental caries®®.

In the 6-12 years old age-group, with the mixed
dentition, there were about all had caries. The fact was
that the average dmft score in this age group decreased
due to exfoliation of primary teeth. Meanwhile, the
average DMFT accumulated when the children got
older. Comparing to the 5" and 6" National Survey
showed that the national prevalence of dental caries
was about 57% among 12 year old children with the
average DMFT score of 1.1and 1.6 teeth/person
respectively. This survey found average DMFT = 3.7
tooth/child®5®), The difference of the prevalence found
in our study and the National Health Survey may be
due to the differences in the age of the study
populations and the sampling methods. Furthermore,
the report that children who were with the higher
number of S. mutans for primary teeth tended to
experience a higher attack rate for the later permanent
teeth could be the reason for high frequency of caries
on permanent teeth®?,

This study also showed high prevalence of
gingivitis and plaque deposit average sextant of 4 which
similar to the previous study in Thailand by Shinnabutra
S, etal 1997 that most of children of elementary school
in northeastern of Thailand had gingivitis with the
average sextant of 3.9@9, Oral hygiene habits and
behavioral factors have an impact on dental health:
many variables were associated with high caries
including infrequent tooth brushing, irregular
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toothbrushing at night, frequent snacking and
consumption of sweets®1221-23 The high prevalence
of gingivitis and plaque deposit implied the poor oral
hygiene among the study population. Besides
socioeconomic status (SES) and income level as
important determinants of ECC, a parental low
socioeconomic status can reduce interest in oral
hygiene and healthy diet. Knowledge about oral
hygiene and difficulty accessing preventive dental care
are believed to contribute to frequency of caries but
underprivileged children are usually dentally neglected
and more likely to have untreated dental caries. It is
well known that beliefs and attitudes towards dental
health impact on how parents care for the dental health
of their children®. It is noteworthy that reported
parental attitudes to dental health were more closely
correlated with caries experience than the dental
behaviors they performed, such as supervised
brushing®29), The parental knowledge and attitude
score from the survey was 72%, while the practical
dental care score was 43%, reflecting the high caries
prevalence in the survey. In addition, previous studies
observed that parents themselves often do not know
what to do and thus do not provide good models for
their children®29, It was reported that the mothers of
children with dental caries were found to have fewer
years of education®”, However, this survey showed
there were no differences between group of parental
educations and caries status.

The negligence of dental caries in preschool
aged population can be explained as a belief that young
children do not need to visit the dentist because the
primary dentition are not permanent, and dental caries
on primary teeth was a natural part of development in
children and it would be resolves as the eruption of
permanent teeth. Any intervention in the oral health of
a child usually begins with seeking help to relief
pain®"?®, In addition, the limited public dental health
service available in Thailand especially in suburban
and rural areas may be another major explanation for
this problem which was also found in other low income
countries®2:29),

Using multivariate analysis, the independent
risk factors were no brushing after breakfast and
brushing under guidance of teachers. This study
showed that those students who reported that the major
facilitator for tooth brushing was a teacher had 12.1
times greater risk of getting caries compared with
parents and other family members. This finding can be
explained that the children should be encouraged to
become well accustomed to oral care since their early
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childhood. Thus, by the school-aged it would be too
late for caries prevention. There was supported by a
study showing that brushing at early age and with
adult involvement in brushing twice a day doubled the
odds of being caries-free in children®, Besides, the
teachers had to take care of too many children under
supervision. Those who reported that their family
members were their major facilitator for tooth brushing
might have the earlier oral health care. In addition, the
lack of incentive for teachers to regularly supervise
brushing to their students might explain the lower
effectiveness of their supervision®. Thai people
usually brush their teeth immediately after waking up
in the morning, not after breakfast. However, we found
that those who did not brush after breakfast had 3.7
times greater risk of getting caries compared to those
who did. In addition, brushing after breakfast would be
more effective in children since it might have been
guided by their parents or caretakers.

The high prevalence of ECC in our study
demonstrated the urgent needs for an early prevention
program in Thai children, since the primary prevention
before the onset of dental caries seems to be the best
possibility in these circumstances. The prevention of
ECC should not only involve dentists, parents, and
pediatricians, but also the other primary health care
providers who are more likely to see infants and toddlers
during the regular well-child care services before ECC
manifests clinically. The oral hygiene screening, dietary
habit and oral cleaning counseling with parents should
be included in their services®?. Since the non-dental
health care providers have an important role in the
promotion of oral health, the requirement of training to
conduct the standardized counseling for preventive
oral health care in their program is necessary. The public
health interventions among this population are urgently
needed. In addition, it would be of great benefit to
develop a primary oral health care as a part of the
national primary health care strategy, in which self
responsibility of good oral care and self awareness of
good hygiene, nutrition and dietary habits is
emphasized.

Conclusion

The high prevalence and severity of ECC were
found in the preschool school aged children, mostly
from the low SES family in suburban area of Thailand.
We also found the limitation of the dental caries
treatment in this population. The government health
policy is of essential importance to integrate oral health
care into general health care. The strengthening of oral
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health promotion and diseases prevention and care is
necessary and of great benefit.
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