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Background: Early Childhood Caries (ECC) is a major dental health issue that affects children world
wide. The prevalence of ECC can vary between regions, and understanding these differences is essential 
for targeted public health interventions. This study aimed to compare the prevalence of ECC in children aged 2–6 years from the 
highland and lowland areas of West Java.
Methods: The research method used a cross-sectional study. Data collection was conducted in Rancabali District, Bandung Regency 
as a highland with an altitude of 1600 masl and Cijulang District, Pangandaran Regency as a lowland with an altitude of 30 masl. 
Sampling was determined using purposive sampling technique with a total sample of 201 children consisting of 98 children in the 
highlands and 103 children in the lowlands. Data were analysed using the Chi-Square test.
Results: The prevalence of early childhood caries in children aged 2–6 years in Bandung Regency was 91.8% with a mean def-t index 
of 10.03 and in children aged 2–6 years in Pangandaran Regency was 96.1% with a mean def-t index of 10.74. The mean value of the 
def-t index in both regions is in the very high category according to WHO. Chi-square test results with a p-value >0.05, namely 0.201, 
showed that there was no significant difference between the prevalence of ECC in children aged 2–6 years in Bandung Regency and 
Pangandaran Regency.
Conclusion: There is no difference in the prevalence of early childhood caries in children aged 2–6 years in the highlands and 
lowlands of West Java.
Keywords: early childhood caries, ECC, highlands, lowlands, prevalence

Introduction
Oral health plays a crucial role in each human’s quality of life, especially for the children who are in their growing phase. 
Early Childhood Caries (ECC) is one of the most common diseases in children.1 ECC is a condition in which one or 
more forms of primary tooth decay occur in children under the age of six, in the form of tooth lesions (whether cavities or 
not), tooth loss due to caries, or tooth surfaces that have been filled.2 ECC is a preventable disease, its prevalence is still 
relatively high at the global level. Based on World Health Organization (WHO) data it reaches 60–90%.3 Results from 
the 2018 Basic Health Research (Riskesdas) showed that the prevalence of ECC in five-year-old children in Indonesia 
reached 90.2%.4 This is not in accordance with the FDI target of 50% to have 5–6 years old children free from dental 
caries. The rate of damaged, decayed or diseased teeth in West Java is 45.7%, including children.4

A decay in children’s primary teeth can affect their general health, facial development, and self-confidence. ECC may 
cause speech, sleep and eating disorders, loss of primary teeth, malocclusion, and even more serious problems later on 
their adult life.5 Children with dental caries tend to have a lower quality of life than those whose without.6 ECC is 
influenced by various factors including family social and economic background, parents’ education level, access to dental 
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health services, and dietary habit.7 Different food availability and dietary habits in each region can cause different caries 
risks. Geographical conditions in coastal or lowland areas tend to consume more animal protein, especially seafood such 
as fish. Mountainous or highland areas tend to consume more vegetable protein such as tofu, tempeh, and beans. 
However, the infrastructure development eases the availability of various types of food regardless it comes from highland 
or lowland areas.8 Similar research conducted by Iswanto et al in 2016 showed that caries status in 13–15 years old 
children in mountainous areas was considered high, while in coastal areas it was low even the fluorine levels in well 
water were almost the same.9 Caries status in highland areas may be higher, lower, or even the same as caries status in 
lowland areas due to many influencing factors.

The high prevalence of caries in children, the possibility of caries status differences due to various factors, and the 
limited research available on caries in the highlands and lowlands encouraged the writer to conduct research on 
prevalence differences of ECC in 2–6 years old children in highlands and lowlands of West Java. The age range of 
2–6 years old was chosen as the subject of the examination because the child’s primary teeth have already completed, 
totaling 20. Furthermore, interviews were conducted with the parents to add research information regarding children’s 
habits and dietary habit. This study aims to reveal the prevalence of ECC in Bandung Regency and Pangandaran Regency 
and expected to guide the development of targeted dental health programs to the unique needs of each area, ultimately 
improving the oral health and children’s quality of life of in West Java.

Materials and Methods
The method used in the study was observational analytic with a cross-sectional research design. This study provides 
information on prevalence differences of ECC in highland and lowland areas. Before conducting data collection, 
calibration was carried out with a team of examiners to maintain the validity and reliability of the data. The ICC 
(Intraclass Correlation Coefficient) value obtained was 0.87. Data collection was conducted in November 2023 in 
Rancabali District, Bandung Regency as a highland with an altitude of 1600 meters above sea level and Cijulang 
District, Pangandaran Regency as a lowland with an altitude of 30 meters above sea level. The sample was determined 
using purposive sampling technique with a total sample of 201 children consisting of 98 children in Bandung Regency 
and 103 children in Pangandaran Regency. Participating samples have been given an explanation of the research and 
declared their consent to become subjects in the study.

Data collection was carried out by direct dental examination to the samples. Data collection was conducted after the 
parents or legal guardians have given their consent after explaining what will be done to the child during the study. Data 
on children who experienced ECC was recorded using the def-t (decayed, extracted, filling-tooth) caries index. The def-t 
index is known by summing the d, e, and f values. The letter d in def-t is decayed teeth or primary teeth that are carious, 
have cavities, including teeth that have been restored, but have secondary caries. The letter e in def-t indicates extracted 
teeth for caries reasons. The letter f in def-t indicates filled or restored teeth without secondary caries.10 The def-t index 
can indicate the severity of ECC based on the classification of the average def-t index according to WHO, namely very 
low: 0.0–1.1; low: 1.2–2.6; moderate: 2.7–4.4; high: 4.5–6.5; and very high: >6.6.11 In addition, interviews were also 
conducted with parents or guardians regarding children’s dietary habit in each region as additional information in the 
discussion. In addition to the def-t index, ECC can be classified based on its type by Wyne as shown in Table 1.12

Caries examination data in the form of def-t index was processed descriptively then grouped into nominal data of 
ECC and not ECC. The nominal data was processed to determine the prevalence of ECC in each region. The Chi-Square 
test was used to analyze the data in determining the existence of prevalence difference in ECC. The results of interviews 
conducted with parents were processed descriptively to determine the habits and dietary habit of children. Data 
processing and analysis were carried out using Microsoft Word, Microsoft Excel, and IBM Statistical Program for 
Social Science (SPSS) 20 software.

Results
The study was conducted on 201 research samples consisting of 98 children in Rancabali District, Bandung Regency and 
103 children in Cijulang District, Pangandaran Regency with an age range of 2–6 years old.
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The sample obtained amounted to 201 children with the characteristics presented in Table 2. The sample was selected 
based on purposive sampling technique with inclusion criteria that have been determined in the study. Table 2 shows the 
distribution of sample characteristics based on gender and age of the children. The majority of the samples in the 
highlands were female, 50 children (51%) with the majority age of 4 years old, 33 children (33.7%). The majority of 
samples in the lowlands were male, 53 children (51%) with the majority age of 5 years old (68.9%).

Dental examinations were performed using the def-t index calculation, the results of which are presented in Table 3. 
The mean value of the def-t index with a score of 983 in 98 children in the highland area is 10.03, meaning that there are 
10 teeth that have damage, loss, and/or fillings related to caries in each child in Bandung Regency. The mean value of the 

Table 1 ECC Classification by Wyne

Category Carious Lesion Characteristics Etiology

Type I 
Mild to moderate

Isolated carious lesions involving incisors and/or molars. Combination of semisolid/solid diet and lack of oral 
hygiene.

Type II 
Moderate to severe

Lesions are seen on the labial/lingual surfaces of the maxillary 
central incisive teeth. Caries on the molars may or may not occur 

according to the child’s age and extent of disease. The mandibular 

incisive tooth is not infected.

Due to inappropriate bottle use or incorrect 
breastfeeding, with or without poor oral hygiene.

Type III 
Severe or extreme

Carious lesions affect almost all primary teeth. Due to a combination of cariogenic foods and poor 
oral hygiene.

Notes: Adapted from Goswami P. Early Childhood Caries- A Review of Its Aetiology, Classification, Consequences, Prevention and Management. J Evol Med Dent Sci. 
2020;9(10):798–803. Creative Commons.12

Table 2 Distribution of Sample Characteristics

Characteristics Highlands Lowlands

n % n %

Gender

Female 50 51 50 49

Male 48 49 53 51

Total 98 100 103 100

Age (years)

2 4 4.1 1 1.0

3 21 21.4 4 3.9

4 33 33.7 21 20.4

5 28 28.6 71 68.9

6 12 12.2 6 5.8

Total 98 100 103 100

Table 3 Def-t Index and Categories According to WHO

Group Number of  
Subjects

d e f def-t Category

Highlands 98 895 88 0 10.03 Very high

Lowlands 103 951 155 1 10.74 Very high
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def-t index with a score of 1107 in 103 children in the lowland area is 10.74, meaning that there are 10 teeth that have 
caries-related decay, loss, and/or fillings in each child in Pangandaran Regency.

Table 4 shows the distribution of ECC types in highland and lowland areas. The types of ECC experienced by children in 
the highland area are 7 children (7.8%) including ECC type I, 43 children (47.8%) including ECC type II, and 40 children 
(44.4%) including ECC type III. The types of ECC experienced by children in lowland areas are 11 children (11.1%) including 
ECC type I, 46 children (46.5%) including ECC type II, and 42 children (42.4%) including ECC type III.

Table 5 shows the distribution of ECC types by age. Type I ECC is most often experienced by children aged 4 years, type 
II is most often experienced by children aged 4–5 years, and type III is most often experienced by children aged 5 years in 
highland areas. Lowland areas show that ECC type I is most often experienced by children aged 5 years, type II is most 
often experienced by children aged 5 years, and type III is most often experienced by children aged 5 years.

Table 6 shows the prevalence of ECC in highland and lowland areas. In the highland area, a total of 90 children 
(91.8%) experienced ECC and 8 children (8.2%) did not experience ECC. As in the lowlands, 104 children (96.3%) 
experienced ECC and 4 children (3.7%) did not experience ECC. The Chi-square test in this study resulted in a p-value 
of 0.201 (p>0.05).

Table 4 ECC Types in Highland and Lowland Areas

ECC Type Highlands Lowlands Total

n % n % n %

ECC Type I 7 7.8 11 11.1 18 9.5

ECC Type II 43 47.8 46 46.5 89 47.1

ECC Type III 40 44.4 42 42.4 82 43.4

Total 90 100 99 100 189 100

Table 5 Distribution of ECC Type by Ages

Age Highlands Lowlands

Type I Type II Type III Type I Type II Type III

2 0 1 2 1 0 0

3 2 9 8 2 1 0

4 3 15 11 1 12 9

5 1 15 12 7 31 29

6 1 3 7 0 2 4

Total 7 43 40 11 46 42

Table 6 Prevalence of ECC in Highland and Lowland 
Areas

Prevalence of ECC Highlands Lowlands P

n % n %

Yes 90 91.8 99 96.1 0.201

No 8 8.2 4 3.9

Total 98 100 103 100
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Table 7 shows the frequency of sweet food consumption among children as reported by parents in highland and lowland 
areas. In the highland area, 20 parents (24%) reported that their children rarely or never consumed sweet foods (≤1 per week), 
38 parents (45.8%) reported consumption of 1–3 times per day, and 12 parents (14.5%) reported consumption of ≥4 times 
per day. Additionally, 13 parents (15.7%) selected “unknown”. In the lowland area, 24 parents (24.7%) reported that their 
children rarely or never consumed sweet foods (≤1 per week), 52 parents (53.6%) reported consumption of 1–3 times per day, 
and 17 parents (17.5%) reported consumption of ≥4 times per day. Only 4 parents (4.2%) selected “unknown.”

Discussion
ECC is an oral health problem that often occurs in children. Children with ECC have a lower quality of life because ECC 
causes interference with speech, sleep, eating, and even other health problems that affect the growth and development of 
children.5 ECC is a multifactorial disease or a disease caused by various factors, one of which is diet which is known to be 
closely related to the occurrence of ECC.13,14 The habit of children who tend to eat sweet foods or snacking makes the risk of 
caries higher.13 This is in accordance with a report written by Butera et al that foods that are considered cariogenic such as 
sugar, sweet drinks, packaged snacks, chocolate, candy, and even other packaged foods that are considered not to contain sugar 
actually have a high sugar content and are related to the occurrence of caries in children. In addition, enamel hypoplasia, tooth 
brushing difficulties, caregiver influence, low income, and low education level are also influential.15 This study was an 
observational analytic study conducted by examining children’s teeth in the highland and lowland areas of West Java and 
interviewing several parents or guardians. The highland study was conducted in Rancabali District, Bandung Regency with an 
altitude of about 1600 meters above sea level. The lowland research was conducted in Cijulang Subdistrict, Pangandaran 
Regency with an altitude of about 30 meters above sea level. Both the highland and lowland sample groups fall into the 
category of very high ECC incidence according to WHO because they have a mean def-t index value of more than 6.6 
presented in Table 3. The mean def-t index of the two groups had values that were not much different. The very high index 
value indicates that ECC is easy to occur in children in both highland and lowland areas.

Data on the classification of ECC types according to Wyne are presented in Table 4. Type I or mild to moderate ECC is 
a condition of isolated carious lesions involving incisors and/or molars. Type II or moderate to severe ECC is a condition where 
lesions are seen on the labial/lingual surfaces of the maxillary central incisive teeth, caries on the molars may or may not occur 
according to the age of the child and the level of disease, and the mandibular incisive teeth are not infected. Type III or severe ECC 
is a carious lesion affecting almost all primary teeth, including mandibular incisors.12 Examination of ECC in children in the 
highland area showed that 7 children had Type I ECC, 43 children had Type II ECC, and 40 children had Type III ECC. The types 
of ECC experienced by children in lowland areas are 11 children including ECC type I, 46 children including ECC type II, and 42 
children including ECC type III. The difference in the type of ECC experienced by children occurs according to the cause. Type 
I occurred due to a combination of semisolid/solid diet and lack of oral hygiene. Type II occurs due to inappropriate bottle feeding 
or incorrect breastfeeding, with or without poor oral hygiene. Type III occurs due to a combination of cariogenic foods and poor 
oral hygiene.12 The majority of children examined in Bandung and Pangandaran districts belonged to type II, according to the 
results of interviews with several parents regarding bottle-feeding until the age of more than 2 years and incorrect tooth brushing 

Table 7 Distribution of Children’s Sweet Food 
Consumption in Highland and Lowland Areas

Category Highlands Lowlands

n % n %

Rarely or never (≤1 per week) 20 24 24 24.7

1–3 times per day 38 45.8 52 53.6

≥4 times per day 12 14.5 17 17.5

Unknown 13 15.7 4 4.2

Total 83 100 97 100
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time. The data in Table 5 shows that the severity of dental caries in children can increase with age. This can happen for several 
reasons, such as children get older, they may be exposed to foods and drinks that contain sugar and acid for longer and more often. 
Prolonged exposure to sugar and acids can increase the risk of caries. In addition, older children may receive less attention or 
assistance in maintaining their dental health because parents assume that children can brush their teeth on their own.

The data on differences in the prevalence of ECC among children in the highland and lowland areas of West Java are 
presented in Table 6. The chi-square test in this study resulted in a p-value of 0.201 (p value>0.05) so there is not enough 
evidence to reject the null hypothesis at the predetermined significance level. This shows that statistically, there is no 
significant difference in the prevalence of ECC in children aged 2–6 years in the highland and lowland areas of West Java. 
This is because dental caries is not only dependent on one factor, but also related to the availability of access to oral care 
services, children’s nutritional status, maternal knowledge, consumption of sweet foods, and others.16 The protein diet in 
children in Pangandaran Regency consumes sea fish, shrimp, and squid, while the percentage of consumption of these foods in 
children in Bandung Regency is less. The difference in vegetable consumption is that the percentage of children who consume 
vegetables and green beans in Bandung Regency tends to be higher than children in Pangandaran Regency. This description is 
in accordance with research conducted previously by Hamidah et al in 2017, namely that there are differences in the amount of 
consumption of animal and vegetable protein sources in highland and lowland areas.8 However, both highlands and lowlands 
consume other animal proteins such as fresh fish, chicken, chicken eggs, and beef as well as vegetable proteins such as tofu and 
tempeh. This is because based on observations, the infrastructure in both regions is good, making access to food easier.

Diet, especially in terms of the frequency of consumption of sweet foods, plays a significant role in influencing the 
occurrence of caries in children.17 The interview results show that children in both highland and lowland areas tend to 
consume sweet or snacking foods such as candy, cakes, donuts, and ice cream, at least once a day presented in Table 7. This 
finding underscores a shared dietary pattern across both regions, which may contribute to the high prevalence of ECC 
observed in these populations. In accordance with research conducted by Utami et al in 2019, namely the higher the 
consumption of cariogenic foods such as sweet foods, the higher the possibility of caries with a high def-t index.18 Seven 
research articles are in accordance with the statement of food consumption that can cause the formation of dental caries in 
children are foods that are high in sugar, high in carbohydrates, and sugary drinks.19 This study indicates the importance of 
paying attention to diet, especially in terms of sweet food intake as a factor contributing to the condition of tooth decay in 
children aged 2–6 years in both highland and lowland areas. The frequent intake of sugar-rich foods, known to be a major risk 
factor for caries, highlights the need for targeted nutritional interventions. The limitation of this study is that it did not look at 
the relationship of other factors such as social and economic status, level of parental knowledge, access to dental health 
services, salivary levels, and others that have a possible relationship with the prevalence of ECC. This causes other 
possibilities of research results cannot be analyzed more deeply. Suggestions for further research are to analyze the relation
ship between the prevalence of ECC and other factors, so that more specific prevention and resolution steps can be known.

Conclusion
According to this research, it can be concluded that the occurrence of caries in highland and lowland children is very 
high. It is based on the high mean value of the def-t index. Type II ECC was most common in both regions, with caries 
severity increasing with age due to poor oral hygiene and dietary habits. There is no significant difference in the 
prevalence of ECC in 2–6 years old children in the highlands and lowlands of West Java.
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