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ABSTRACT

South Kalimantan Province has a fairly high dental caries problems, and one region with this problem is South Hulu
Sungai Regency with a percentage of cases of 45.56%. Dental caries is influenced by various risk factors, including
socioeconomic status, eating habits, general health, fluorine use, saliva, and caries experience. Risk assessment of
dental caries can be done using the Caries-Risk Assessment Tool by the America Academy of Pediatric Dentistry
(CAT-AAPD). This study aims to analyze the relationship between caries risk assessment using the CAT-AAPD
method and the incidence of caries in children aged 6-8 years in South Daha District, South Hulu Sungai Regency.
This is an observational analytic study with a cross-sectional approach. The population of this study was children
in South Daha aged 6-8 years. The total number of samples was 104 selected using the simple random sampling
technique. High category caries risk was most common in children suffering from dental caries in a very high category
with 64 respondents (53.3%). The results showed that there was a strong relationship (< 0.05) between caries risk
assessment using the CAT-AAPD method and the incidence of caries in children aged 6-8 years. The higher the risk
of caries, the higher the incidence of dental caries. Parents’ increased awareness of maintaining children’s dental
and oral health is important to reduce cases of tooth decay caused by dental caries, and they can determine the

treatments that should be undertaken.
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INTRODUCTION

The biggest problem in dental and oral health that
is often faced by residents of Indonesia and other
developing countries is dental caries." Dental
caries is one of the most common chronic diseases
at all ages, especially in children and adolescents.?
Based on the results of the 2018 National Report
on Basic Health Research (RISKESDAS), the
percentage of dental caries problems in Indonesia
was 45.3%, while the percentage of dental caries
in Indonesia based on the age category of 5-9
years ranked first at 54.0%.3

South Kalimantan Province has a fairly high
dental caries problem with a percentage of 46.9%.
South Hulu Sungai District in South Kalimantan
Province has a DMFT percentage of 45.56%, while

in the age category of 5-9 years is 97.72%.* Based
on age category, the percentage of decayed teeth
(DT) is 56.16%, the percentage of missing or teeth
extracted due to caries (MT) is 36.47%, and the
percentage of filled teeth (FT) is 5.08%.45 DMFT
Index, which assesses dental and oral health
status in dental caries problems, is 7.76.4 in South
Hulu Sungai District.®

Dental caries is a multifactorial
The main factors of caries require a correlation
between the main factors: host, microorganisms,
substrate, and time.” Predisposing factors that
cause caries include socioeconomic status, eating
habits, general health, use of fluorine, saliva, and
experience of caries.® The habit of consuming
sweet foods is the biggest cause of caries because

disease.

283



Majalah Kedokteran Gigi Indonesia. December 2023; 9(3): 283-290

ISSN 2460-0164 (print)
ISSN 2442-2576 (online)

foods containing carbohydrates can accelerate
the occurrence of caries.® Dental caries can be
prevented using caries risk assessment.®

Risk assessment of dental caries can be
done using the Caries-Risk Assessment Tool by
the America Academy of Pediatric Dentistry (CAT-
AAPD). This method is carried out according to
age groups: 0-3 years, 0-5 years, and > 6 years.
This method is highly recommended because it
can be used for preventive procedures or individual
dental treatment for children. This method allows
a caries risk assessment by assessing biological
factors, protective factors, and clinical conditions.
Biological  factors include  socioeconomic
conditions, habit of eating sweet, and systemic
diseases. Protective factors assess the fluoride
program. Clinical conditions assess cavitated and
non-cavitated lesions on the teeth."

South Daha District is a sub-district located
on the banks of Sungai Negara, and part of it is a
wetland area surrounded by swamps and peat.'
The amount of swamp water that flows into the river

Table 1. Caries risk assessment indicators

makes the water acidic, which has a major impact
on the progression of dental caries.'® The incidence
of dental caries in South Daha District is very high.
Based on the results of research conducted by
Utami et al in Samuda Village of 8.20.14, South
Daha sub-district is one of the target villages.™
With regards to the above-mentioned background,
we are interested in conducting research on the
relationship between caries risk assessment using
the CAT-AAPD method and the incidence of caries
in children aged 6-8 years in South Daha District,
South Hulu Sungai Regency.

MATERIALS AND METHODS

This is observational analytic research with a cross-
sectional method. The population of this study was
120 children aged 6-8 years in South Daha District,
Hulu Sungai Regency, who met the inclusion and
exclusion criteria, were cooperative, and their
parents agreed to sign the informed consent form.
This research obtained an ethics approval from
The Research Ethics Commission of The Faculty of

Caries risk Low risk Medium risk High risk
indicators
Clinical condition - No dental caries for 24 - Caries present for the past - Caries present for the past 12
months 24 months months
- Noenamel, demineralizaton - One area of enamel One area of enamel
(caries enamel, white spot demineralization present demineralization present (caries

lesion)

- No plaque, no gingivitis

(caries enamel, white spot

enamel, white spot lesion)
Radiographic detection
enamel caries

Plaque present

found

Environmental
characteristics

- Optimal

state of fluorine
users systemically (drinking
water) and topically

- Consumption of a small

amount of sugar/ food
closely related to the onset
of caries, especially at meals

- High socioeconomic status
- Regular visits to the dentist

lesion)
Gingivitis
Suboptimal conditions  of
systemic  fluorine  users

(drinking water) and optimal
in topical application users
Once in a while (once
or twice) between meals
exposed to simple sugar
or foods strongly related to
caries

Intermediate socioeconomic
status

Irregular visits to the dentist

Suboptimal use of topical fluoride
Frequent consumption of sugar
or foods strongly associated with
caries between meals

Low socioeconomic status

Active caries in mothers
Infrequent visit to the dentist

General state of
health

Children with special needs
Conditions that affect salivary
flow
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Dental Medicine, Lambung Mangkurat University
Banjarmasin  Number  052/KEPKG-FKGULM/
EC/V/2022. The study was conducted during the
COVID-19 pandemic, so health protocols using
level 3 PPE were implemented. The tools included
writing instruments, disposable diagnostic tools,
caries risk assessment forms using the CAT-AAPD
method, and DMFT and deft index measurement
sheets.

The sample of this study was based on primary
data. Data were obtained from questionnaires and
oral examinations. The caries risk questionnaire
using the CAT-AAPD method consisted of 13
questions, which were divided into 3 sections:
biological factors, protective factors, and clinical
conditions.
column, namely low, medium, and high. Selection
rating in the low category column was given a
score of 1, selection in the medium category
column was given a score of 2, and selection in
the high category column was given a score of 3.
The caries risk assessment indicator was used to
determine the category (Table 1).'15

The caries incidence can be assessed by
directly examining the oral cavity to calculate the
DMFT and deft indices. Assessment of the decay
components was carried out on patchable dental
caries, secondary caries that occurred in teeth
with fillings, and teeth with temporary fillings.
Assessment of missing/ extracted components
was carried out on permanent teeth or deciduous
teeth that were extracted due to caries and
carious teeth with indications for extraction. Filled/
filed components assessment was carried out
on the teeth with permanent fillings. For teeth

Each question had a categorical

Table 2. DMF-T and def-t index assessment categories
according to WHO

Category Value
Very low 0.0-1.1
Low 1.2-2.6
Keep 2.7-4.4
Tall 45-6.5
Very high >6.6

Yusfarani, et al: The relationship between...

assessment, teeth with DMFT/ deft numbers were
summed up, and the results were categorized as
follow (Table 2).5'® The resulting data were then
collected, entered into a table, and calculated
using SPSS (Statistical Package for the Social
Science) program.

RESULTS

One hundred and twenty children aged 6-8 years
old in Daha Selatan District, Hulu Sungai Selatan
Regency participated in this study, which was
conducted in May 2022. The sample characteristics
were shown in Table 1. The largest population
was 8-year-olds with a total number of 58 children
(48.33%). Sixty-two were female (51.67%), and 58
were male (48.33%).

Caries risk assessment level used the CAT-
AAPD method, as shown in Table 2. The highest
category was 8 years old with 34 respondents
(50%), and the lowest was 6 years old with 4
respondents (5.9%). Based on gender, the highest
category was in males with 35 respondents
(51.4%), while in females, 33 respondents were in
the highest category (48.6%).

The results of the incidence of dental caries
based on DMFT and deft indices scores are
shown in Table 3. Tooth decay accounted for the
maijority of cases with 1,293 cases (97.95%), while
the number of cases of filled teeth was the lowest
with 0 case (0%). Meanwhile, there were 27 cases
of missing teeth (2.04%).

The results of the statistical analysis using the
gamma tests showed a significant value of 0.000
(< 0.05), indicating a correlation between caries
risk assessment using the CAT-AAPD method and
the incidence of caries in children aged 6-8 years
in Daha Selatan District, Hulu Sungai Selatan
Regency. The correlation value was 0.631, which
showed that the relationship was strong and
positively valued. The higher the caries risk, the
higher the incidence of dental caries.

DISCUSSION

The results of the study showed that most
respondents had caries risk. Some factors that
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Table 3. Sample characteristics

Variable Total (N) Percentage (%)
Age
6 Years 7 5.83%
7 Years 55 45.83%
8 Years 58 48.33%
Total 120 100%
Gender
Download 62 51.67%
Women 58 48.33%
Total 120 100%

Table 4. Caries risk assessment level data using the CAT-
AAPD method

Caries risk assessment

Variable
Low Moderate High
Age
0 3 4
6 Years (55.6%) (8.3%) (5.9%)
10 15 30
7 Years (62.5%) (41.7%) (44.1%)
6 18 34
8 Years (37.5%) (50%) (50%)
Total 16 36 68
(100%) (100%) (100%)
Gender
Download ! 20 35
(43.8%) (55.6%) (51.4%)
Women 9 16 33
(56.2%) (44.4%) (48.6%)
Total 16 36 68
(100%) (100%) (100%)

placed the respondents at high caries risk were
consumption of sugary foods or drinks more than 3
times a day, brushing teeth every day with fluoride
toothpaste, having 1 interproximal caries lesion,
and having an active white spot lesion.

The results of the study showed that a
significantly high percentage of the respondents
had a habit of consuming sugary food or drinks
more than 3 times a day. High percentage of
caries risk was due to excessive food and drink
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Table 5. The results of the incidence of dental caries are based
on DMF-T and def-t index scores

Category Total (N) Percentage (%)
Decay/ decay 1,293 97.95%
Missing/ extraction 27 2.04%
Filled/ filled 0 0%
Average 11 100%

intake consisting of 4 meals and 3 snacks. Based
on research by Setiawan et al. (2016), the habit
of consuming sugary food or drinks more than 3
times a day is one of the problems that increases
the risk of caries.™ This indicates that children with
a habit of snacking, the intake of sucrose is high.
It has been reported by Tamrin et al. that there
is a close relationship between the occurrence
of dental caries and eating cariogenic foods.
Cariogenic foods are fermented by bacteria and
produce acids that cause cavities.

Another factor that causes a high risk of
caries was brushing teeth with fluoride toothpaste.
The results of the study showed that a high
percentage of the respondents brushed their teeth
with fluoride toothpaste. Fluoride can slow down
the development of carious lesions, increase
enamel resistance to acid attacks, and improve
the remineralization process, thus preventing the
occurrence of dental caries.’ Based on research
by Mukhbitin (2018), the use of fluoride toothpaste
when brushing teeth is much more effective than
using non-fluoridated toothpaste. This is because
fluoride-containing toothpaste can help remove
food residue from the teeth and plaque that can
cause dental caries."®

The other factors that caused a high caries
risk were interproximal lesions and white spot
lesions. This might be due to the wrong way of
brushing teeth, and the timing of brushing teeth
which was not fixed. Based on research by
Setiawan et al. (2016), interproximal lesions and
white spot lesions are other factors that cause a
high caries risk." The relationship between caries
experience and future caries development can be
a risk factor for caries. This is because the teeth of
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Table 6. Data on the Relationship of Caries Risk Assessment Using the CAT-AAPD Method with Caries Incidence

Caries Incident

Correlation
Variable Sig. Value
very Low Moderate Low V.ery Value
Low High
0 1 3 1 11
Low
(0%) (50%) (33.3%) (9.0%) (11.3%)
T e 0 1 & T om
9 (0%) (50%) (66.7%) (63.7%) (22.7%)
Method
etho 0.000* 0.631
High 1 0 0 3 64
9 (100%) (0%) (0%) (27.2%) (66.0%)
1 2 9 11 97
Total
(100%)  (100%) (100%) (100%)  (100%)

*Gamma Test, p < 0.05

children who have experienced caries tend to have
a large number of cariogenic bacteria, which can
infect other teeth that have not been infected with
bacteria. However, the caries risk will be different
if the teeth have been infected. Caries restoration
is done by filling. Oral hygiene score is a risk factor
because one of the etiologies of caries is bacteria
that accumulate in plaque.’

The results of the DMFT and deft indices
in children aged 6-8 years showed that most
respondents had a very high level of dental caries.
The measurement of dental caries was determined
from the results of the completed dental status form
by looking at the number of cavities, missing teeth,
and fillings. These results indicated that 97.95% of
respondents had cavities, 2.04% of respondents
experienced tooth loss, and 0% of respondents
had fillings. The average index score of DMFT and
deft was 11, indicating a very high category.

This is in accordance with the data from
the 2018 Riskesdas which reported that South
Kalimantan Province had a fairly high level of
dental and oral problems with a percentage of
dental caries problems of 49.6%. Hulu Sungai
Selatan, a district in South Kalimantan, showed
dental caries problems of 45.56%.% The results
of this study are also in line with the data from
the 2013 Riskesdas, which showed that the
prevalence of very underweight according to body
mass index in children aged 5 to 12 years was the
highest in East Nusa Tenggara Province by 7.8%.

This suggests that these children had nutritional
problems and needed high-quality nutrition diet
to prevent infectious diseases, including dental
caries. The data reported DT score of 1.5, MT
score of 1.7, FT score of 0.04, and DMFT score
of 3.2 for children aged 12 years in East Nusa
Tenggara. These results show that on average,
children aged 12 years have 3 carious teeth. This
figure is still far from the expectation of WHO
(2001) that the DMFT index for children aged
12 years should not be more than 1 tooth per
child. The mean DMFT score of children at SDI
Kaniti, Kupang Regency had a very high caries
incidence rate with 29 children (37.17%)."®

Based on the results of this study, the level
of dental caries by gender showed that most
respondents who had a very high level of dental
caries were boys (53.7%). The results of this
study are in line with those of research conducted
by Mukhbitin which found that boys experience
dental caries more than girls with 26 children.®
This might be because girls usually tend to pay
more attention to the aesthetic aspects, such as
beauty, cleanliness, and grooming, and therefore,
are more concerned about the health of their teeth
and mouth. By contrast, boys seem to place less
emphasis on beauty, cleanliness, and grooming
because in general they are prone to violent
behavior, destruction and chaos."

The level of dental caries by age showed that
most respondents in our study had dental caries
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levels that were in the very high category in the
7-year age group. Our findings are in line with
those of research conducted by Mayasari which
found that children aged 7 years have a very high
caries incidence rate with 18 children. This is due
to the increasing age in children. Children will have
a higher caries risk when the last tooth erupts
because it is difficult to clean the teeth when the
teeth are erupting.'®

Based on the results of our observations,
many children in Daha Selatan Subdistrict, Hulu
Sungai Selatan Regency, paid less attention to
dental and oral problems, and did not carry out
dental and oral hygiene and health care properly.
Children often consumed sugary foods and drinks
and brushed their teeth when bathing, even though
they brushed their teeth properly.

The level of knowledge and behavior of
parents also affect the behavior of maintaining
oral health in children. Parental knowledge and
behavior can maintain dental and oral hygiene.
Parents’ lack of knowledge about giving sweet
foods and the development of dental caries leave
children exposed to risk factors for dental caries
more often. Since children are still dependent
on their parents, maternal behavior is needed in
supervising and teaching children to maintain
dental and oral hygiene to prevent dental caries. %

The results showed that caries risk in the high
category was mostly found in children who suffered
from very high category dental caries. We obtained
a correlation value of 0.631, indicating a strong
relationship and a positive value. The higher the
caries risk, the higher the incidence of dental caries.

The results of this study are consistent with
those of Angel which reported that high caries
risk is associated with high caries incidence. This
suggests that children who are at high caries risk
should receive special attention. Intensive and
extra care can help eliminate caries or at least
reduce the occurrence from high levels of caries
to low levels. A better preventive measure is
primary prevention by modifying a child’s habits
and protecting the teeth.?’

The results of this study corroborate
the findings of research conducted by Lubis
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which found a relationship between caries risk
assessment according to AAPD and caries
experience. This is because children considered
to be at low risk have a low mean deft, and the
average deft increases as the child’s caries risk
increases. This is in accordance with a theory
which states that the level of caries risk can be
measured using deft.?

There were obstacles to conducting this
research. Local residents feared seeing the
researchers who wore masks because the majority
of the residents in Daha Selatan Subdistrict,
Hulu Sungai Selatan Regency did not wear
masks during their daily activities and assumed
the researchers were vaccination officers who
wanted to force vaccination. There was a refusal
by prospective respondents when the researchers
tried to explain the aims and objectives of the
study because previous cases of fraud in the sale
of herbal medicines by fake health workers caused
some prospective respondents to feel uneasy.

CONCLUSION

This research has shown the relationship between
caries risk assessment using the CAT-AAPD
method and the incidence of caries in children aged
6-8 years in South Daha District, South Hulu Sungai
Regency. Increasing parental awareness of the
importance of maintaining the health of children’s
teeth and mouth to reduce cases of tooth decay
caused by dental caries should be a priority. Parents
can also determine the treatment to be followed.
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