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ABSTRACT 
 

Introduction: Untreated caries is one of the oral diseases that poses a 

significant burden in Indonesia. The perceived need for people to receive 

dental treatment is influenced by sociodemographic, economic, 

environmental, and healthcare service factors. The purpose of this study was 

to determine sociodemographic factors towards untreated caries and dental 

fillings in Indonesia and then visualize them in geospatial mapping.  

Material and Methods: A cross-sectional study used secondary data from 

Basic Health Research 2018. A sample was 14.031 subjects, then classified 

based on WHO age group and sociodemographic factors. As gender, 

residence, educational level, employment status, and frequency of dental 

visits as independent variables. Then, the number of untreated caries and 
fillings is the dependent variable. The bivariate analysis was used to 

determine different factors. QGIS was used to visualize dependent variables 

in 26 provinces in Indonesia.  

Results and Discussions: There was a statistically significant difference 

(p<0.05) in the 35-44 years age group between females, rural residents, 

those with no schooling, and informal workers concerning untreated caries. 

Meanwhile, females, urban residents, college diploma holders, formal 

workers, and those with dental visits showed a tendency toward dental 

fillings. This result closely aligns with overlay mapping geospatial analysis. 

Conclusion: Sociodemographic characteristics had an impact on untreated 

caries and dental fillings and should be considered to find comprehensive 

strategies to improve oral health care. 
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INTRODUCTION 

n many countries, oral health issues represent a 

significant health burden.1 Globally, more than 

3.7 billion people are affected by oral and dental 

problems.2 According to Basic Health Research 2018, the 

proportion of the Indonesian population with oral and 

dental problems is 57.6%, and only 10.2% received 

treatment from dental personnel. The DMFT index in 

children showed 8.43, and the DMFT index was 7.02 in 

the 35-44 age group.3 In addition, this problem negatively 

impacts a person’s quality of life by causing pain, 

discomfort when chewing, and a lack of confidence.4  

Oral diseases have a multifactorial etiology, 

involving biological, social, economic, cultural, and 

environmental factors that contribute to this condition.5 

Untreated dental cavities are the most prevalent than other 

oral problems.6 Several studies have shown that people 

from lower socioeconomic strata have a disproportionately 

high burden of dental caries.5 Contextual and individual 

factors, such as age, gender, residence, occupation, 

economic status, and level of education, influenced the 

disparities in utilization of dental health services.7 

Studies have shown, people with lower incomes 

and levels of educational attainment have a more negative 

attitude toward dental fillings.8 Determinants influencing 

the delivery of dental caries treatment services encompass 

the quantity and geographical distribution of oral health 

facilities, governmental funding and policies, the cost 

related to dental equipment and materials, consumer 

affordability, the availability of human resources, and the 

perceived need for oral health.9 Non-regular dental 

attendance was indicated on the unemployment status.     10 

Exploring the interplay between sociodemographic 

and dental conditions is essential for developing an 

intervention strategy. In recent years, spatial epidemiology 

has developed in data mapping.11 Epidemiology data 

visualization is offered by Geographic Information 

Systems (GIS). Health researchers can utilize the 

development of epidemiological data mapping to see 

where diseases or determining factors were distributed.12 

Since 1960, the application of GIS in Dental Public Health 

has been limited in scope, which includes the ratio of 

income dentists, community health facility utilization and 

accessibility, dentists, and dental services distribution 

mapping.13 This study aims to analyze sociodemographic 

factors towards untreated caries and dental fillings in 

Indonesia with a geospatial mapping approach based on 

the distribution area. 

 

MATERIAL AND METHODS 

This study design was a cross-sectional analytic 

study using secondary data from Basic Health Research 

2018. The target sample, Basic Health Research, who 

visited by the Central Bureau of Statistics, was 300,000 

households from 30,000 census blocks in 34 Provinces in 

Indonesia with PPS (Probability Proportional to Size) 

method uses linear systematic sampling with two-stage 

sampling.  

The first stage was implicit stratification of all 

census blocks as a result population census based on 

welfare strata. From the 720,000 census block master 

frame, 180,000 census blocks (25%) were selected using 

PPS as the sampling frame for census block selection. 

After that, select a number of census blocks with the PPS 

method in each urban/ rural stratum per district/city 

systematically to reach a Census Block Sample List. So, 

the total number of Census blocks selected is 30,000 

according to the General Basic Health Research 2018 data. 

The second stage selected 10 households in every census 

block as a nationally representative subsample for dental 

and oral examination, set at 2,500 census blocks in 26 

provinces. Using systematic sampling, the sample 

obtained was 46,333 samples.  

The total number of samples was 14,031, which 

were used for subsample dental and oral examination. 

Then classified into the WHO age group, which were 731 

samples (5 years), 761 samples (12 years), 700 samples 

(15 years), 8,220 samples (35-44 years), and 3,619 

samples (65+ years). The sociodemographic factors as 

independent variables were gender, residence, education 

level, employment status, and frequency of dental visits 

based on WHO age group. The amount of dental fillings 

and decay overall is the dependent variable. Tooth decay 

was represented by an untreated caries. 

I 
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Ethics approval was obtained from the Dental 

Research Ethics Committee, Faculty of Dentistry, 

Universitas Indonesia (Protocol Number: 030750921). 

The data analysis used the IBM SPSS Statistics 25 version. 

We conducted a univariate statistical test to describe 

sociodemographic variables. The Mann-Whitney and 

Kruskal-Wallis test was used to analyze determinants such 

as sociodemographic factors. The variables of the number 

of tooth decay and fillings were mapped into a geospatial 

clustering mapping. The Quantum GIS software 3.18.1 - 

Zurich version was used to mapping that variable 

(https://www.qgis.org/). The Indonesia map was used 

from (https://www.indonesia-geospasial.com/2020/04/ 

download-shapefile-shp-batas. html). Geo-coding 

involves by transforming survey location data into 

geographic coordinates with Global Positioning Systems 

(GPS) to create a spatial dataset. After that, geographic 

information could be synthesized by overlay analysis 

techniques to combine several datasets (tooth decay and 

fillings) into one digital map to present a susceptible risk 

area. 

 

RESULTS AND DISCUSSIONS 

The different determinant factors of untreated 

caries and dental fillings in 34 provinces in Indonesia 

(Table 1), the classification factors based on Basic Health 

Research 2018, and the WHO age group, which were 

gender, residence, education level, employment status, and 

frequency of dental visits. Samples were dominated by the 

age group of 35-44 years old, around 58.6%. The female 

gender had the largest percentage at age 35-44 (62.3%) and 

65+ (52.5%) than males. Elementary-high school grades 

were the highest percentage among education levels at all 

age groups. The proportion of informal workers at age 35-

44 and 65+ was 56.3% and 50%. More than 50% people 

were living in urban residences of each age group except 

age 65+. The proportion of never receiving dental 

treatment in a year was the highest percentage across all 

age groups (Table 1). 

 

 

 

 

 

Table 1. Distribution of sociodemographic characteristics and dental utilization by WHO aged group in Indonesia 

 

Variable 
n (%) 

Total 
5 12 15 35-44 65+ 

WHO age group  731(5.2) 761(5.4) 700 (5) 8,220 (58.6) 3,619 (25.8) 14,031 

Gender       

Male 381 (52.1) 384 (50.5) 351(50.1) 3,097 (37.7) 1,718 (47.5) 5,931 (42.3) 
Female 350 (47.9) 377 (49.5) 349 (49.9) 5,123 (62.3) 1,901 (52.5) 8,100 (57.7) 
Location of residence 
Rural 361 (49.4) 362 (47.6) 310 (44.3) 4,023 (48.9) 1,951 (53.9) 7,007 (49.9) 
Urban 370 (50.6) 399 (52.4) 390 (55.7) 4,197 (51.1) 1,668 (46.1) 7,024 (50.1) 
Education level 
No school 

- 

42 (5.5) 7 (1) 234 (2.8) 904 (25) 1,187 (8.5) 

Elementary-high school 719 (94.5) 693 (99) 7,418 (90.2) 2,576 (71.2) 11,406 (81.3) 
Diploma 3-college - - 568 (6.9) 139 (3.8) 707 (5) 
Employment status       

Unemployment  

- 

180 (23.7) 166 (23.7) 2,670 (32.5) 1,739 (48,1) 4,755 (33.9) 

Formal workers - 6 (0.9) 886 (10.8) 54 (1,5) 946 (6.7) 

Informal workers 5 (0.7) 22 (3.1) 4,628 (56.3) 1,810 (50) 6,465 (46.1) 

Student 576 (75.7) 506 (72.3) 36 (0.4) 16 (0.4) 1,134 (8.1) 

Frequency dental treatment a year ago  

Never  629 (86) 648 (85.2) 608 (86.9) 6,807 (82.8) 3,194 (88.3) 11,886 (84.7) 
1-3 times 82 (11.2) 91 (12) 63 (9) 1,081 (13.2) 303 (8.4) 1,620 (11.5) 
4-6 times 17 (2.3) 18 (2.4) 22 (3.1) 252 (3.1) 96 (2.7) 405 (2.9) 
>7 times 3 (0.4) 4 (0.5) 7 (1) 80 (1) 26 (0.7) 120 (0.8) 

In all characteristic sociodemographic, the mean of 

untreated caries was higher than dental fillings (Tables 2 

& 3). The results of different factors contributing towards 

untreated caries can be seen in Table 2. A difference 

between female (5.3±4.8), rural residence (5.4±4.8), no 

school (5.6±5.1), and informal workers (5.4±4.8) was 

statistically significant (p-value <0.05). The results for the 

age group of 65+ showed a significant difference 

statistically (p-value <0.05) in students as employment 

status (7.1±6.1) and the frequency of dental visits more 

https://www.indonesia-geospasial.com/2020/04/
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seven times a year (7.9±5.7). Frequency of dental visit 1-3 

times was statistically significantly different between 

group five (5.5±5.9) and group 15 years (3.4±3.2). The 

more decay they had on their tooth, the more often they 

visited the dentist in a year. 

 

 

Table 2. Determinant factors of untreated caries in Indonesia 

Variable 

Untreated caries 

5 12 15 35-44 65+ Total 

𝑥 (𝑆𝐷) 
p-

value 
𝑥 (𝑆𝐷) 

p-
value 

𝑥 (𝑆𝐷) 
p-

value 
𝑥 (𝑆𝐷) 

p-
value 

𝑥 (𝑆𝐷) 
p-

value 
𝑥 (𝑆𝐷) 

WHO age 
group 

8.1 (5.3)  1.8 (2.3)  2.4 (2.8)  5.2 (4.6)  6.4 (5.7)  
 

Gender            
Male 8.1 (5.4) 

0.297a 
1.7 (2.2) 

0.129a 
2.4 (2.7) 

0.073a 
5.1 (4.5) 0.001a

* 
6.6 (5.9) 

0.107a 
4.9 (4.7) 

Female 8.3 (5.4) 2.0 (2.3) 2.5 (2.9) 5.3 (4.8) 6.2 (5.5) 5.0 (5.1) 
Residence            
Rural 8.1 (5.0) 

0.311a 
1.9 (2.5) 

0.463a 
2.4 (2.8) 

0.463a 
5.4 (4.8) 0.001a

* 
6.6 (5.8) 

0.093a 
5.2 (5.1) 

Urban 8.2 (5.7) 1.8 (2.2) 2.5 (2.9) 5.0 (4.4) 6.2 (5.5) 4.7 (4.6) 
Educational 
level 

- 

        
 

No school 2.1 (2.7) 
0.480a 

1.1 (1.2) 
0.271a 

5.6 (5.1) 

0.000b

* 

6.4 (5.8) 

0.003b

* 

6.1 (5.7) 
Elementary-
high school 

1.8 (2.3) 2.5 (2.8) 5.3 (4.6) 6.5 (5.6) 
5.2 (4.8) 

Diploma 3-
college 

-   4.0 (3.8) 4.8 (4.6) 
4.2 (3.9) 

Employment status  
Unemployme
nt  

- 

1.9 (2.4) 

0.843a 

2.6 (3.0) 

0.957b 

5.2 (4.4) 

0.000b

* 

5.9 (5.5) 

0.000b 

5.2 (4.8) 

Formal 
workers 

- 2.0 (1.3) 4.5 (4.1) 6.2 (5.2) 
4.6 (4.2) 

Informal 
workers 

1.0 (1.0) 2.7 (3.1) 5.4 (4.8) 6.8 (5.8) 
5.8 (5.1) 

Student 1.8 (2.3) 2.4 (2.8) 5.2 (4.9) 7.1 (6.1) 2.3 (2.8) 
Frequency dental visit a year ago  
Never 7.9 (5.3) 

0.000b

* 

1.8 (2.3) 

0.589b 

2.4 (2.8) 
0.021b

* 

5.2 (4.6) 

0.087b 

6.5 (5.7) 
0.050b

* 

4.9 (4.9) 
1-3 times 10.1(5.5) 1.9 (2.1) 3.4 (3.2) 5.3 (4.4) 5.5 (4.8) 4.8 (4.4) 
4-6 times 5.9 (4.9) 2.3 (2.5) 2.7 (2.5) 5.5 (4.5) 6.1 (5.5) 5.2 (4.7) 

>7 times 11.3 (6.0) 1.5 (2.4) 1.4 (1.5) 5.2 (4.9) 7.9 (5.7) 5.7 (4.9) 
aMann-Whitney, bKruskal-Wallis (p<0,05) 

 

The analysis of determinant factors resulting in 

dental fillings can be seen in Table 3. In group 35-44 years, 

all characteristic sociodemographic variables were female 

(0.1±0.5), urban (0.1±0.7), diploma 3-college (0.5±1.4), 

formal workers (0.2±1.0), more than 7 times dental visit 

(0.4±1.7), statistically significant difference (p-value < 

0.05). This result is similar to the group of 65+ years but 

except that genders weren’t statistically different (p-value 

>0.05). However, only the frequency of dental visits 

towards tooth fillings in group 15 years showed 

statistically significant differences between groups (Table 

3).  

 

Table 3. Determinant factors of dental fillings in Indonesia 

Variable 

Dental fillings 

5 12 15 35-44 65+ Total 

𝑥 (𝑆𝐷) 
p-

value 
𝑥 (𝑆𝐷) 

p-
value 

𝑥 (𝑆𝐷) 
p-

value 
𝑥 (𝑆𝐷) 

p-
value 

𝑥 (𝑆𝐷) 
p-

value 
𝑥 (𝑆𝐷) 

WHO age 
group  

0.0 
(0.2) 

 
0.0 

(0.1) 
 

0.0 
(0.1) 

 
0.1 

(0.5) 
 

0.1 
(0.4) 

 
 

Gender            
Male 0.0 

(0.2) 
1.000a 

0.0 

(0.1) 
0.642a 

0.0 

(0.1) 
0.751a 

0.1 

(0.5) 
0.000a* 

0.0 

(0.3) 
0.095a 

0.1 

(0.4) 
Female 0.0 

(0.2) 
0.0 

(0.9) 
0.0 

(0.2) 
0.1 

(0.5) 
0.1 

(0.5) 
0.1 

(0.5) 
Residence            
Rural 0.0 

(0.0) 
1.000a 

0.0 
(0.1) 

0.251a 
0.0 

(0.1) 
0.251a 

0.0 
(0.2) 

0.001a* 
0.0 

(0.1) 
0.000a* 

0.0 
(0.2) 
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Urban 0.0 
(0.2) 

0.0 
(0.1) 

0.0 
(0.2) 

0.1 
(0.7) 

0.1 
(0.6) 

0.1 
(0.6) 

Educational 

level 

- 

        
 

No school 
0.0 

(0.0) 
0.588a 

0.0 
(0.0) 

0.737a 

0.0 
(0.2) 

0.000b* 

0.0 
(0.1) 

0.000b* 

0.0 
(0.1) 

Elementary-
high school 

0.0 
(0.1) 

0.0 
(0.1) 

0.1 
(0.4) 

0.0 
(0.4) 

0.1 
(0.3) 

Diploma 3-
college 

-   
0.5 

(1.4) 
0.5 

(1.2) 
0.5 

(1.3) 
Employment status  

Unemployment  

- 

0.0 
(0.1) 

0.843a 

0.0 
(0.0) 

0.233b 

0.1 
(0.5) 

0.000b* 

0.1 
(0.5) 

0.000b 

0.1 
(0.5) 

Formal workers - 
0.0 

(0.0) 
0.2 

(1.0) 
0.3 

(0.8) 
0.2 

(1.0) 
Informal 
workers 

0.0 
(0.0) 

0.0 
(0.0) 

0.1 
(0.3) 

0.0 
(0.3) 

0.0 
(0.3) 

Student 
0.0 

(0.1) 
0.0 

(0.2) 
0.0 

(0.2) 
0.0 

(0.0) 
0.0 

(0.1) 

Frequency dental visit a year ago  

Never 
0.0 

(0.1) 

1.000b 

0.0 
(0.1) 

0.934b 

0.0 
(0.1) 

0.000b* 

0.1 
(0.4) 

0.000b* 

0.0 
(0.3) 

0.050b* 

0.0 
(0.3) 

1-3 times 
0.1 

(0.4) 
0.0 

(0.1) 
0.1 

(0.3) 
0.2 

(0.9) 
0.2 

(0.9) 
0.2 

(0.8) 

4-6 times 
0.2 

(0.5) 
0.0 

(0.0) 
0.1 

(0.2) 
0.3 

(1.0) 
0.1 

(0.6) 
0.2 

(0.8) 

>7 times 
0.7 

(0.6) 
0.0 

(0.0) 
0.0 

(0.0) 
0.4 

(1.7) 
0.1 

(0.6) 
0.3 

(1.4) 
aMann-Whitney, bKruskal-Wallis (p<0,05) 

 

 

Figure 1. Overlay analysis distribution of untreated caries and dental fillings. 

 

Figure 1 presents of overlay analysis on a map of 

the distribution of untreated caries and dental fillings. This 

geospatial map approach to visualization comparison is 

based on urban and rural areas. According to the survey’s 

spatial distribution, we can see on the map with a red 

graded legend, which shows the distribution of untreated 

caries. Almost all areas have a red legend, it’s indicates the 

number of untreated caries more higher than other colors, 

around 1,000-2,668 untreated caries. Java Island is the 

capital city, and the majority of respondents came from 

there. However, the high prevalence of untreated caries 

was not in line with and proportional to the effort to fill 

cavities. In some areas, even though the number of 

untreated caries is very high, no teeth were filled. The 

overlay analysis on Figure 1 most closely correlated with 

the result analysis statistics between urban and rural areas 

towards untreated caries and dental fillings. 
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Various determinant factors analysis was gender 

(female and male), residence (urban and rural), 

educational level (no school, elementary-high school, 

diploma3-college), employment status (student, 

unemployment, formal and informal workers), and 

frequency of dental visit a year ago. From this study, the 

prevalence of untreated caries is higher than dental fillings 

in all aspects. In accordance with the results study by Qin 

et al. that the low number of dental fillings indicates a high 

level of untreated caries.14 According to the National Oral 

Health Survey in Malawi as a low-income country, the 

prevelance of caries and dental fillings based on WHO age 

group of 12 years age group is 19.1% and 0.2%, 15 years 

age group is 21.9% and 1.3%, 35-44 years age group is 

49% and 8.7%, 65-74 years age group is 49% and 12.7%. 

Overall, the prevalence of dental caries is 37.4% higher 

than dental fillings, only 6.5%.15 

The low treatment needs for dental caries, such as 

dental fillings, are influenced by individual characteristics 

and other factors, including socio     demographic, income 

level, educational, and occupational status, which affect a 

person's attitude towards dental care. 8 Our study 

demonstrated that there are burdens and a high prevalence, 

as well as a statistical difference in untreated caries and 

dental fillings in the 35-44 year age group. The difference 

occurs between female, rural residents, with no school, and 

informal workers, regarding untreated caries. However, 

the difference in dental fillings occurs in female, urban, 

diploma 3-college, formal workers, during a dental visit. 

In Etophia and Malawi, tooth decay often occurs in 

women.15 This condition is influenced by the female 

hormone estrogen. The accumulated effect of estrogen 

during puberty and pregnancy can reduce saliva and self-

cleansing. During pregnancy, women tend to prefer the 

consumption of sweet food, experience nausea, and vomit. 

This habit produces acidic conditions in the oral cavity and 

causes the demineralization process.16,17 On the other 

hand, females pay more attention and awareness to their 

oral health, show greater compliance, and demonstrate 

improved oral health practices compared to males.18 

The estimated high prevalence of untreated caries 

and low dental fillings in rural areas from this study. The 

findings of this study were consistent with the findings 

from other studies, dental caries is more prevalent in rural 

areas. This may be because rural areas are often 

characterized by poverty, unemployment, low education, 

and fewer healthcare services.19 The difficulty in accessing 

and the limited available health facilities in rural areas 

cause untreated caries to be higher than in urban areas.20,21  

The perceived need for oral healthcare was greater among 

rural than urban people, nevertheless, the utilization of oral 

health services showed the opposite findings in 

Indonesia.22 Spatial distribution showed that the highest 

amount of dental fillings is concentrated on Java Island, as 

the center of industrial growth and development. This 

result aligns with Nanda et al.'s study, based on spatial 

analysis, Java-Bali Island had a greater number of dentists 

and healthcare services.23 The unequal distribution of 

healthcare workers on the map was relatively high in areas 

with high population density. People in Malaysia find it 

difficult to access and receive dental care due to this factor, 

which is disproportionately distributed throughout the 

country.24  

Furthermore, people who higher levels of education 

had a lower risk of developing untreated caries and an 

increased prevalence of dental fillings. This finding is 

similar to other studies, people with above college level 

education had lower rates of untreated caries compared not 

non-high school graduates.25 Educational level can predict 

untreated caries as a health outcome. Higher education 

levels are associated with increased health literacy, self-

health awareness, resource accessibility, and knowledge 

utilization of the healthcare system.26–28 

The other lesson from this study was that 

occupational status can be a risk factor for the highest 

untreated caries and lowest dental fillings. Both missing 

and decayed teeth increased statistically significantly 

among the unemployed.  In contrast, the employed 

significantly greater the mean number of filled teeth of the 

unemployed.29 Wealthier individuals are more likely to 

utilize private sector services, while individuals in poverty 

are more likely to utilize public sector services based on 

on income related. Consequently, social disparities are 

commonly seen in the appearance of poor oral health.30,31     
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CONCLUSION 
The findings of this study imply that untreated 

caries and dental fillings are influenced by individual 

sociodemographic factors. Females, rural residence, no 

school, and informal workers reported increased 

prevalence of untreated caries. At the same time, females, 

urban, diploma 3-college level of education, and formal 

workers influenced disparities in dental fillings. This data 

can be used to create national oral health resources and be 

strategic to policymakers. Comprehensive strategies at the 

upstream, midstream, and downstream levels are possible 

to reduce disparities. 
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