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Abstract 
      Oral health plays an important role in general health. Many studies have reported various risk 
factors that are associated with the incidence of dental caries. The oobjective of this study is to 
assess the prevalence of dental caries and analyze factors associated with dental caries 
experience among 12-years-old schoolchildren in Cilangkap, East Jakarta, Indonesia. A cross-
sectional study was conducted examining 146 schoolchildren aged 12 years old. Dental caries 
experience was assessed using the DMF-T index. A self-administered questionnaire was used to 
measure the risk factors related to dental caries. The dental caries prevalence was 71% with the 
mean DMF-T index of 2.27 ± 2.53. The highest occurrence of dental caries was in the lower first 
permanent molar. Dental visit within the last 12 months was associated with a lower caries risk 
(OR= 0.128; 95% CI, 0.054 – 0.303). The prevalence of dental caries experience among 12-year-
old schoolchildren in Cilangkap, East Jakarta was high. Dental visit within the last 12 months was 
associated with dental caries. 
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 Introduction 
 
 Oral health plays a significant role and 
integral in general health.1 The 2017 Global 
Burden of Disease Study estimated that oral 
disease affects nearly 3.5 billion people 
worldwide, with permanent dental caries being 
the most common condition. Globally, it is 
estimated that 2.3 billion people suffer from 
permanent dental caries, and more than 530 
million children suffer from primary tooth caries.2 
Public knowledge and awareness regarding 
dental caries in Indonesian has increased in 
recent years but remains a common health 
problem.3 Dental caries is a prevalent childhood 
disease in Indonesia.4 In Jakarta, the capital city 
of Indonesia, the caries prevalence among 12-
year-old children was 84% with an average 
DMFT-index of 3.2.5 

Dental caries is a multifactorial and 
dynamic disease. The initiation and progression 

of the disease influenced by the balance of 
pathological and protective factors.6 Many 
studies showed that dental caries is associated 
with poor quality of life for children.7,8 Untreated 
dental caries leads to severe pain, infection, and 
interfere children’s’ physical and psychological 
development because of poor nutrition.9 Several 
associated risk factors-related to dental caries 
are frequency of toothbrushing, presence of 
dental plaque, dietary, and dental visit.10,11 
Sociodemographic background is also 
associated with the caries experience among the 
children.12 Twelve-year-old-children represent a 
very important study group in an epidemiological 
survey. The World Health Organization (WHO) 
has determined children aged 12 years old as the 
primary international indicator of children's oral 
health.13  

Indonesia has the largest population in 
Southeast Asia and is the fourth largest 
populated country globally. Jakarta has a diverse 
population with numerous ethnic groups and 
socioeconomic strata.14 Therefore, it is necessary 
to carry out regular oral health surveillance to 
evaluate the prevalence and severity of dental 
caries and to take preventive measures as early 
as possible. The World Health Organization 
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(WHO) guidelines recommend that 
epidemiological surveys should be able to assess 
the dental health status of 12-year-old-children 
and its associated risk factors, including the 
dietary habit, tooth-brushing behavior, frequency 
of dental visit, and self-reported of dental pain.13 
Therefore, the aim of this study was to assess 
the prevalence of dental caries and to analyze 
the risk factors related to dental caries 
experience among 12-year-old-children in East 
Jakarta. 
   

Materials and methods 
 

A cross-sectional study was conducted 
from September 2020 to January 2021 among 
12-year-old children at a public elementary 
school in Cilangkap, East Jakarta. Non-
probability sampling method was employed with 
146 students as study participants. The 
instrument used a self-administered 
questionnaire consisting of sociodemographic 
characteristics and an oral health questionnaire 
adapted from WHO oral health survey. The oral 
health questionnaire included the frequency of 
consumption of sugary foods and drinks, 
toothbrushing behavior (in the morning dan 
before going to sleep), regular dental visit within 
the last 12 months, and self-reported dental pain. 
Dental caries experience was measure using the 
DMF-T index.13  
 Descriptive analysis was conducted to 
obtain an overview of the independent and 
dependent variables. The relationship between 
the dependent and the independent variable was 
analyzed using categorical comparative test (chi-
square). The research data were analyzed using 
Microsoft Excel and the odds ratio along with 
95% CI are calculated with the Odds Ratio 
Online Calculator at 
https://www.medcalc.org/calc/odds_ratio.php. 
This research was conducted in full accordance 
with the World Medical Association Declaration of 
Helsinki. The principal investigator is responsible 
for ensuring the confidentiality of the study 
documents and protecting the anonymity of all 
respondents. Informed written consent was 
provided by the parents and only participants 
with signed consent form were recruited.  
 

Results 
 

Seven respondents were excluded due to 

incomplete data. A total of 139 respondents were 
analyzed. Table 1 shows the descriptive 
characteristics of the study participants. Seventy-
one percent of the participants had decayed 
teeth, 2 (1%) had missing due to caries, and only 
4 (3%) had filled teeth. The frequency of 
consumption of sugary foods and drinks 2 times 
per day in between meals was 43%. Almost all 
children (96%) brush their teeth in the morning 
and only 31% did not brushed their teeth before 
going to sleep. The proportion of schoolchildren 
who attended the dentist within the last 12 
months was 29%. A total of 86% of participants 
reported currently having dental pain.  
 

 
Table 1. Descriptive analyses of respondents 
(N=139). 
 

The mean DMF-T score of the 
participants was 2.27 ± 2.53 with the highest 
proportion was decayed teeth (2.22 ± 2.24). The 
mean and standard deviation of missing and 
filling teeth were 0.01 ± 0.12, 0.03 ± 0.17 
respectively. Figures 1 and 2 show the highest 
DMF-T score on the maxilla and mandible was 
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on the right first permanent molars, respectively. 
Odds ratio analysis was used to assess the 
association between associated variables and 
decayed teeth. The analyzed variables were 
gender, frequency of consumption of sugary 
foods and drink, brush teeth in the morning and 
before going to sleep, dental visit within the last 
12 months, and suffering from a toothache 
caused by dental caries (DMF-T ≥ 1) (Table 2).  
 

 
Figure 1. DMF-T score in maxilla. 
 

 
Figure 2. DMF-T score in mandible. 
 

 
Table 2. Factor associated with dental caries 
among 12-year-old children in East Jakarta. 
OR (Odds Ratio), CI (Confidence Interval), *p < 0.05  

Children who visited the dentist more 
likely had a higher chance of being free dental 
caries than those who did not (OR= 0.128; 95% 
CI, 0.054 – 0.303). The result estimates the 
significance of visiting the dentist while other 
variables were found statistically insignificant. 
Table 3 indicates the comparative analysis using 
chi-square test between males and females on 
risk factor-related to the presence of dental 
caries. There were no significant results, 
indicating similarity in behavioral causes of dental 
caries between the groups.  

 

 
Table 3. Comparison between male and female 
based on related variables. 
 
 Discussion 
 
 Dental caries remains a common problem 
in society. Unless being treated promptly, dental 
caries can progress, which later can cause pain 
and affect the quality of life of children. The 
prevalence of dental caries experience in 
Cilangkap, East Jakarta (71%) shows a relatively 
higher number than the result of research 
conducted in Jakarta in 2018 (61%),14 but lower 
than the 2016 study in Jakarta and its satellite 
cities.5 The toothbrushing behavior in the study 
population should be improve substantially. This 
issue should become a concern as the ubiquity of 
dental caries in Cilangkap is relatively high, thus 
preventive programs are needed. Although the 
prevalence of dental caries experience among 
12-year-old children in this study was still 
relatively high, according to WHO, the DMF-T 
index in Cilangkap (2.27) falls into the low 
category, which is between 1.2-2.6.13  Compared 
to the previous research in Jakarta where the 
DMF-T index value for 12-year-old children was 
1.58, this research shows a relatively higher 
score.14 
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Moreover, this study also reveals that the 
highest prevalence of caries is in the lower first 
permanent molars. The prevalence is high 
because the lower first molars are the first 
permanent teeth to grow so they are exposed 
longer to acid and have deep pits and fissures. In 
addition, deep pits and fissures provide good 
food retention so that plaque is easy to stick on 
rough tooth surfaces and can cause the 
development of dental caries. According to 
previous research, pit and fissure sealants 
should be done as early as possible to have high 
effectiveness in preventing caries.15 The strong 
predictor for the presence of caries in the first 
permanent molar is diet cariogenic, the presence 
of dental caries in deciduous teeth, toothbrushing 
frequency, and molar incisor 
hypomineralization.16     

The study aimed to analyze the risk 
factors related to the dental caries experience. 
The results show no association between the 
frequency of consumption of sugary foods or 
drinks between meals and dental caries 
experience. However, previous research in 
Padang in 2019 showed that the consumption of 
sweet foods plays an important role in developing 
caries.17 Another study also showed a positive 
relationship between the consumption of sugary 
foods and dental caries experience.18  

The children who visited the dentist within 
the last 12 months were children who had caries. 
This reveals that children tend to go to the dentist 
only if they have a toothache, and not for 
preventive care purposes. This is in accordance 
with previous research that the reason children 
visit the dentist is due to caries and its 
complications. Children in Poland did not visit the 
dentists in accordance with the medical 
recommendations (between 6 and 12 months). 
This indicates the parents' low awareness of 
children's oral and dental health. 19 In another 
study, there is a correlation between health 
insurance ownership and visits to dentists.20 
However, this study did not take socioeconomic 
data or insurance ownership, thus the inability to 
analyze other factors related to visits to the 
dentist. 

This study has limitations: The first is the 
cross-sectional design, which only can analyze 
association not causality. Thus, our results may 
underestimate the associations between dental 
caries and associated factors. In addition, the 
convenience sampling may reduce statistical 

representativeness. Further, the relative low 
number of respondents limits the generalizability 
of the study findings. Despite these limitations, 
the study was warranted to add data on 
Indonesia’s oral health. 
 The comparative analysis of oral health 
behavior between males and females showed no 
statistically significant difference. This is 
consistent with previous research conducted in 
Croatia.21 The study explained that there is no 
difference in the oral health behavior between 
male and female. The study explained that the 
oral health status and oral health behavior 
differed at different ages. However, other studies 
showed different results that the status of oral 
health behaviors differs between gender.22 It is 
important to identify dental and oral health 
problems in children and the risk factors 
associated with these variables to determine an 
effective and efficient intervention program. 
Further studies should be performed in a greater 
sample size and a longitudinal study should be 
conducted to evaluate the associated factors of 
dental caries in children. Moreover, from previous 
studies, relationships with other risk factors 
including socioeconomic status, family income, 
educational level, occupation, and age of parents 
should be considered.23-25      
 

Conclusions 
 
Dental caries is a common health problem 

among 12-year-old schoolchildren in Cilangkap, 
East Jakarta, Indonesia. This study revealed that 
the prevalence of dental caries experience was 
high even though the DMFT index was low 
according to WHO Oral Health Survey. The lower 
first permanent molar was the highest occurrence 
of dental caries. Dental visit was the associated 
factor for dental caries. Moreover, toothbrushing 
behavior should be improved. Community-based 
dental programs are urgently needed for the 
prevention and promotion of oral health among 
schoolchildren.  
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