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ABSTRACT 

Caries, an oral cavity disease with several causes, is significantly increasing. According to the 2018 Basic Health 
Research, 92.2% of adults between the ages of 35 and 44 had dental caries. In DKI Jakarta, the prevalence of oral 
health issues reached a percentage of 59.1%. The purpose of this study was to determine the risk factors for dental 
caries in adults aged 35-44 years in DKI Jakarta. This research is descriptive observational research with a cross-
sectional design. This research uses secondary data from the 2018 Riskesdas. The final total of the respondents was 
1,100 after considering the inclusion and exclusion criteria. Based on the results of the research, respondents who 
were at higher risk of caries development were female (52.2%), employed (68.3%), and had intermediate education 
(46.3%). Based on certain habits, groups of risk factors that have a high frequency are incorrect time to brush teeth 
(97.2%), consuming sweet food 1-6x per week (48.5%), consuming sweet drinks ≥ 1x per day (64.3%), consuming 
soft drinks (89.6%) and energy drinks (93.9%) ≤ 3x per month, not consuming alcoholic beverages (96.8%), and 
smoking (51.9%). Overall, the prevalence of caries in adults aged 35-44 years in DKI Jakarta is 45%, with a high 
frequency of various risk factors. Risk factors that are related to the incidence of dental caries are intermediate level 
of education (OR = 1.19573), high level of education (OR = 1.58056), unemployed (OR = 0.78646), consumption of 
sweet foods ≥ 1x per day (OR = 0.71107), and smoking (OR = 0.72334).   
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INTRODUCTION
Dental and oral health problems are common in 
adults. Caries is one of the most common dental 
and oral health problems that the general public 
seem to underestimate.1,2 The prevalence of 
caries in Indonesia remains high, reaching 88.8%, 
according to data from the 2018 Indonesia Basic 
Health Research (Riskesdas).3 Measured using 
the DMF-T value, caries significantly increased 
from 4.6 in the 2013 Riskesdas4 to 7.1 in the 2018 
Riskesdas.3 

Caries is a disease that affects the oral cavity 
and is mostly caused by a complex interaction 
between the flora and the fermentation of food-
derived carbohydrates that are on the surface 
of the teeth after a certain period of time. The 
beginning of caries appears as a white spot, which 
is part of the enamel demineralization process.5,6 

Because the causes of caries are multifactorial, 
they are separated into two basic categories: 
primary factors and secondary factors. Primary 
factors are factors that have an immediate impact 
on the development of caries and consist of 
hosts, substrates, microorganisms, and time. Risk 
factors are factors that do not have an immediate 
impact on the development of caries and consist of 
age, gender, occupation, education, environment, 
behavior, culture, heredity, and systemic 
disease.5,7,8 

It has been widely reported that caries 
increases as people age. This is because the 
longer the teeth are in the oral cavity, the more 
frequent the interactions with the factors that 
cause caries. The results of the research by Costa 
et al showed that adults older than 33.4 years had 
higher DMF-T than those between 19 and 33.4 
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years.9,10 According to the WHO, the standard age 
for measuring the state of oral health in adults 
is 35-44 years old. This age is quite important 
in terms of providing design and analysis of 
cumulative caries damage to adult oral health, 
especially in the later years.11,12 Lee et al found 
that women are 2.25 times at higher risk than 
men.13 Harada et al found that 68.8% more caries 
occurred in the group of working women than in 
the group of non-working women.14 Abbass et al 
found that low education levels have the highest 
average of DMF-T of 9.48.15    

Tanu et al. showed that respondents 
who brushed their teeth once a day had an 
average DMF-T that was two teeth larger than 
that of respondents who brushed their teeth 
twice a day.16 Based on Junarti and Santik’s 
research, it is revealed that respondents with 
high consumption of sweet foods are 1.5 times 
at higher risk of developing caries compared to 
those with a low consumption of sweet foods.17 
Purnamasari showed that frequent consumption 
of sweet drinks has a negative impact on the 
development of caries.18 According to Fitriati’s 
research, respondents who consumed soft 
drinks on a frequent basis had a pH that was 
1.2 times more acidic than the group that was 
not at risk.19 According to Abbass et al, drinking 
energy drinks 1-6 times a day may result in high 
DMF-T score of 6.25.15 Research by Priyanka 
et al showed that people who drank alcohol had 
higher DMF-T values than those who did not. 
There is a substantial difference in the missing 
component of the DMF-T.20 Jovina and Suratri’s 
research found that smokers and active smokers 
had higher DMF-T values for caries than non-
smokers.21 

Based on the 2018 Riskesdas,the 
percentage of dental and mouth problems in 
DKI Jakarta are quite high (59.1%). DKI Jakarta 
is ranked 15th in Indonesia out of 34 provinces 
and third in Java.3,4 To the best of our knowledge, 
no research has been conducted on caries risk 
factors in adults aged 35-44 years in DKI Jakarta. 
Thus, in the present study the authors would like 
to further address this issue.    

MATERIALS AND METHODS
This is observational analytic research with 
a cross-sectional design. The research was 
conducted using secondary data from the 2018 
Riskesdas, which was conducted in 34 provinces 
in Indonesia from April to May 2018. This 
research used DKI Jakarta provincial data. This 
research was conducted at Trisakti University 
from August-December 2022 by submitting an 
application to obtain data and permission from 
the Health Research and Development Agency 
of the Ministry of Health of the Republic of 
Indonesia from June-August 2022. The 2018 
Riskesdas population was used in this study, 
which included all Indonesian households. 
Sample selection used total sampling method by 
examining all of the respondents according to the 
inclusion and exclusion criteria. The total number 
of prospective subjects qualified for the inclusion 
and exclusion criteria was 1,100. The inclusion 
criteria for this study were: 1) respondents who 
answered “yes” for the question “damaged teeth, 
cavities, or disease,” in the 2018 Riskesdas 
questionnaire, 2) respondents with an age range 
of 35-44 years, and 3) respondents were from 
the DKI Jakarta province. The exclusion criteria 
for this study were missing data. Data analysis, 
namely univariate analysis, was carried out to 
provide an overview of the distribution of data in 
the tables. The variables used in this study are 
age, gender, occupational status, educational 
level, time of day to brush teeth, consumption 
of sweet foods, consumption of sweet drinks, 
consumption of soft drinks, consumption of 
energy drinks, alcohol consumption, and 
smoking. 

The research began by sending a letter to 
request data to the Research and Development 
Agency of the Secretary of the Health Development 
Policy Agency of the Republic of Indonesia. A letter 
of receipt related to the data request proposal file 
and approval from the Secretary of the Health 
Development Policy Agency of the Republic of 
Indonesia Research and Development Agency 
was then sent to the researchers. The researchers 
continued by submitting an application for an 



Kristanto and Theresia: Risk factors for...

125

14 days. The researcher then provided the Health Research and Development Agency with a 
statement letter on the use of data and signatures. Finally, the data were obtained and 
processed. Ethical approval for this study was obtained from the Ethics Commission of the 
Faculty of Dentistry, University of Trisakti (approval number 552/S1/KEPK/FKG/7/2022).  

 
RESULTS 
This study uses secondary data from the 2018 Riskesdas. According to Figure 1, the initial total 
number of respondents was 2,477. After the cleaning process had been completed twice, the 
final total number of respondents in the research was 1,100.  

According to Table 1, the average age of the respondents was 39 years. Based on 
gender, the participation rate for women was higher (52.2%), compared to 47.8% for men. 
Based on employment status, the working group was higher at 68.3%, while the non-working 
group was 31.7%. Table 1 shows that in terms of the educational level, the intermediate group 
had the highest frequencyi with 46.3%.   

Table 2 shows that respondents who brushed their teeth every day at the wrong time 
had a frequency of 97.2%, while the percentage of those who brushed their teeth every day at 
the correct time was 2.8%.  

Table 3 shows that the percentage of respondents who consumed sweet foods 1-6 
times per week was 48.5%, while the percentage of respondents who consumed sweet drinks, ≥ 
1x per day, was 64.3%. The percentage of respondents who consumed the most soft drinks and 
energy drinks, ≤ 3x per month, was 89.6% and 93.9% respectively. 

Table 4 shows that respondents who did not consume alcoholic beverages in the 
previous month had a higher frequency with 96.8%, while respondents who consumed alcoholic 
beverages had a lower frequency with 96.7%. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

               
 
 
 
 

Figure 1. Flow of research management                                                                                                                                                     
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Figure 1. Flow of research management

ethical approval to the Trisakti University FKG 
Ethics Commission. Proposals for creating data 
subsets were examined by Badan Penelitian dan 
Pengembangan Kesehatan (Agency of Health 
Research and Development) for approximately 
14 days. The researcher then provided the Health 
Research and Development Agency with a 
statement letter on the use of data and signatures. 
Finally, the data were obtained and processed. 
Ethical approval for this study was obtained from 
the Ethics Commission of the Faculty of Dentistry, 
University of Trisakti (approval number 552/S1/
KEPK/FKG/7/2022). 

RESULTS
This study uses secondary data from the 2018 
Riskesdas. According to Figure 1, the initial total 
number of respondents was 2,477. After the 
cleaning process had been completed twice, the 

final total number of respondents in the research 
was 1,100. 

According to Table 1, the average age of the 
respondents was 39 years. Based on gender, the 
participation rate for women was higher (52.2%), 
compared to 47.8% for men. Based on employment 
status, the working group was higher at 68.3%, while 
the non-working group was 31.7%. Table 1 shows 
that in terms of the educational level, the intermediate 
group had the highest frequencyi with 46.3%. 

Table 2 shows that respondents who brushed 
their teeth every day at the wrong time had a 
frequency of 97.2%, while the percentage of those 
who brushed their teeth every day at the correct 
time was 2.8%. 

Table 3 shows that the percentage of 
respondents who consumed sweet foods 1-6 
times per week was 48.5%, while the percentage 
of respondents who consumed sweet drinks, 
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Table 1. Frequency distribution of respondents who experienced caries based on age, gender, employment status, and education

          Variable                                                      Frequency (%) Mean SD Min-Max

Age  39.24 2.887 35-44

Gender

Male 526 (47.8)

Female 574 (52.2)

Occupational status

Employed 751 (68.3)

Unemployed 349 (31.7) 

Education Level

Low 430 (39)

Intermediate 509 (46.3)

High 161 (14.7)

Table 2. Frequency distribution of respondents who 
experienced caries based on the time they brush their teeth 
every day 

The daily time brushing of 
teeth                                     

Frequency 
(%)

Correct 31 (2.8)

Incorrect 1069 (97.2)

Table 3. Frequency distribution of respondents who experienced caries based on the habit of consuming sweet foods, sweet 
drinks, soft drinks, and energy drinks

       Variable                                                          ≥ 1x per day 1-6x per week  ≤ 3x per month

Consumption of sweet foods 388 (35.3) 534 (48.5) 178 (16.2)

Consumption of sweet drinks 707 (64.3) 292 (26.5) 101 (9.2)

Consumption of soft drink 18 (1.6) 96 (8.7) 986 (89.6)

Consumption of energy drinks 17 (1.5) 50 (4.5) 1033 (93.9) 

Table 4. Frequency distribution of respondents who 
experienced caries based on the habit consuming alcoholic 
beverages

Alcohol consumption (in the 
last 1 month)

Frequency 
(%)               

Yes                                                                                          35 (3.2)

No                                                                                 1065 (96.8)

Table 5. Frequency distribution of respondents who 
experienced caries based on smoking habits

Smoking Frequency (%)              

Yes                                                                                                                                                  529 (48.1)

No   571 (51.9)

≥ 1x per day, was 64.3%. The percentage of 
respondents who consumed the most soft drinks 
and energy drinks, ≤ 3x per month, was 89.6% and 
93.9% respectively.

Table 4 shows that respondents who did 
not consume alcoholic beverages in the previous 
month had a higher frequency with 96.8%, while 
respondents who consumed alcoholic beverages 
had a lower frequency with 96.7%.

Table 5 shows that respondents who did not 
smoke had a higher percentage (51.9%), while 
the percentage for respondents who smoke was 
48.1%. As seen on the Table 6, factors that were 
significantly associated with the risk of caries 
were intermediate level of education and higher 
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Table 6. Multivariate analysis of caries risk factors

Variable                                                                   Coeffisien p-value OR 95% CI

Constants                                                  0.36394 0.000263

Intermediate education level                                                             0.17876 0.049603 1.19573 1.00040-1.42955

High education level                   0.45778 0.000157 1.58056 1.24781-2.00629

Unemployed                                                             -0.24021 0.01713 0.78646 0.64536-0.95806

Consumption of sweet foods ≥ 1x per day -0.34098 0.000239 0.71107 0.59269-0.85282

Smoking -0.32388 0.000497 0.72334 0.60257-0.86771

education. Meanwhile, protective factors were 
unemployment, consumption of sweet foods ≥ 1x 
per day and smoking.

The caries risk prediction method in this study 
is described as follows:22

Probability: =       1  
                         1+e-logit(caries=1)

Logit (caries = 1) = 0.3694 + (0.17876 x 
intermediate level of education) + (0.45778 x 
higher education) - 0.24021 (unemployed) - 
0.34098 (consumption of sweet food ≥ 1x per day) 
- 0.32388 (smoking). 

DISCUSSION
This research is a descriptive observational study 
with a cross-sectional design. The purpose of this 
study was to describe the risk factors of dental 
caries in people aged 35-44 years in DKI Jakarta. 
This research was conducted with approval from 
the Health Research Ethics Commission of the 
Faculty of Dentistry, Trisakti University. 

The results of the study by Kahar et al. found 
that the caries prevalence for adults aged 35-44 
was higher compared to that of the younger age 
group.23 This is similar to the results of the study 
by Bidjuni and Mamonto, which showed that old 
age can result in a longer dental interaction with 
cariogenic foods. Therefore, if it is not followed 
by good dental and oral hygiene, it can cause 
dental caries.24 This also accords with the 2018 
Riskesdas data, which shows that ages 35-44 
have higher caries percentage when compared 
to younger ages. The difference in percentage 
with the younger age group is also quite large, 

which indicates a significant increase. Bidjuni and 
Mamonto’s study showed that the prevalence 
of caries by sex was higher in females. This is 
due to differences in the eruption period of the 
teeth.  Because the eruption of teeth in females 
is usually earlier than in males, females’ teeth will 
be exposed to caries-causing factors longer.24 
Research by Rahardjo et al also showed that the 
percentage of those who had caries was higher 
in females.25 This is in line with the results of this 
study, which showed that caries rates were higher 
in women with 52.2%. 

Based on research by Harada et al, working 
individuals tend to experience stress. Stress can 
cause a decrease in salivary flow, which causes 
caries to develop more easily.14 According to 
research by Suratri et al, 97,415 respondents who 
work indicate a higher frequency of dental caries.26 
This is consistent with the findings in this study, 
which showed that 31.7% of respondents who were 
unemployed had a lower caries risk compared 
to respondents who worked (OR = 0.78646). A 
possible explanation for this is respondents who 
are unemployed tend to have low stress levels. 
In addition, daily lives of respondents who do 
not work are more flexible, so they have higher 
frequency to clean their teeth more effectively.14,27 
Suryani’s research found that a person with higher 
educational level is likely to receive and give 
information more easily.28 Research by Idon et 
al. shows that someone who has a high level of 
education will seek preventive care, and thus they 
have a lower DMF-T score compared to those who 
have a low level of education. This can be seen 
prominently in the decay component, which has a 
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lower value than the filling component in someone 
with a higher educational level.29 The results of 
these studies, however, contradict the results of 
this research, where intermediate educational 
level has the highest frequency of caries and has 
1.2 times more risk of caries occurrence (OR = 
1.19573). This finding is broadly supported by 
the fact that half of the respondents in this study 
had intermediate educational levels. The uneven 
number of respondents at the beginning may have 
caused this to happen.

The ideal frequency of brushing teeth is twice 
a day, which is after breakfast and before going 
to bed at night. Research by Susilo et al. showed 
that only 11.48% of the respondents brushed their 
teeth at the right time. The majority of respondents 
in this study knew that brushing their teeth in 
the morning was right, but the majority did not 
understand that the right time in the morning was 
after breakfast.30 This finding is similar to that 
of Rahardjo et al, which found that only 12% of 
respondents with caries brushed their teeth twice 
a day.31 This supports the findings of this study, 
which showed that 97.2% of the respondents 
had a higher prevalence of brushing teeth at the 
incorrect time. 

Based on the research by Jovina and Suratri, 
the respondents who frequently consume sweet 
foods have a higher caries severity level than 
respondents who rarely or never consume sweet 
foods.21 According to the study by Regiawan et 
al, respondents who consumed cariogenic food 
three times per week had the highest dental 
caries rates, two teeth, of all the respondents.32 
This is consistent with the findings in this study, 
which indicated that respondents who consumed 
sweet foods 1-6 times per week had higher caries 
percentage at 48.5% compared to those who 
rarely consumed sweet foods per month. Based 
on the results, the respondents who consumed 
sweet foods ≥ 1 times per day (OR = 0.71107) 
had a protective factor against caries compared 
to those who consumed them 1-6 times per 
week. According to the 2018 Riskesdas data, the 
reason is because the frequency of respondents 
aged 35-44 years who consumed sweet foods ≥ 

1 times per day was fewer than the frequency of 
those who consumed sweet foods 1-6 times per 
week. Based on the same data, the frequency of 
consuming sweets ≥ 1 times per day decreased 
as age increased. Therefore, the caries rate will 
also be lower. Matsuoka and Fukai found that 
individuals who consume sweet drinks more than 
twice a day have a 33% higher increase in DMF-T 
than individuals who do not drink sweet drinks.33 
In addition, research by Skinner et al showed that 
respondents who did not consume sweet drinks 
every day had a lower average of DMF-T value 
than respondents who consumed one glass or 
more of sweet drinks every day.34 This also accords 
with the results of this study, which showed that 
the respondents who had the highest prevalence 
of caries were those who consumed sweet drinks 
≥ 1 times per day (64.3%).  

According to Santoso et al, frequent 
consumption of soft drinks will cause the pH of the 
saliva to become more acidic, which can accelerate 
the development of caries.35 In addition, Nabila et 
al. found that the pH of saliva before drinking soft 
drinks is neutral, whereas the pH after drinking soft 
drinks is acidic.36 By contrast, Asriawal and Johnny 
found that respondents with a low frequency of 
consuming soft drinks have a high DMF-T value 
and vice versa.37 This supports the results of 
this study, which showed that respondents who 
consumed soft drinks the most had a consumption 
frequency of ≤ 3 times per month with 89.6%. This 
is probably because the majority of respondents 
in the 2018 Riskesdas data reported drinking soft 
drinks ≤ 3 times per month. Based on research by 
Ulva et al, the enamel surface hardness decreases 
after being soaked in an energy drink due to 
demineralization process in the teeth.38 Al-Zahrani 
et al found that a high level of consumption of energy 
drinks can lead to twice greater chance of caries 
development.39 This, however, is in contrast to the 
findings of this study, which revealed that 93.9% 
of respondents reported taking energy drinks ≤ 
3 times per month. This is possibly because the 
majority of the respondents had never consumed 
energy drinks; therefore, only a small percentage 
of them had a risk of developing caries. 
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According to research by Kaurow et al, 
drinking alcohol can decrease salivary pH, thereby 
triggering xerostomia. Xerostomia in the oral cavity 
can cause the tooth surface to be susceptible to 
caries.40 This contradicts the findings of Mthethwa 
and Mahomed’s study, which reported a higher 
frequency of caries among respondents who did 
not drink alcohol at 70%.41 The findings of this 
study are consistent with those of Huang et al, who 
discovered that the prevalence of caries decreased 
significantly with increasing frequency of alcohol 
consumption.42 This is also similar to the findings 
of this study, which indicated that 96.8% of the 
respondents who did not drink alcohol had a higher 
incidence of caries than those who did. The majority 
of respondents in the 2018 Riskesdas data did not 
consume alcoholic beverage; therefore, this could 
be one of the reasons for the higher percentage of 
caries frequency among respondents who did not 
consume alcoholic beverages.

The prevalence of smokers with high DMF-T 
values is higher (57.9%), according to research 
by Lestari et al. Their study found that smokers 
typically have a higher chance of developing caries 
because the acidity of their saliva is enhanced 
by exposure time to smoke and the number of 
cigarettes they smoke.43 This study, on the other 
hand, observed major differences with this finding. 
Respondents who smoked had fewer caries than 
those who did not smoke, which was 48.1% (OR = 
0.72334). Other data in the 2018 Riskesdas show 
a decrease in the proportion of the population aged 
35 to 44 who smoke in DKI Jakarta compared to 
those who do not smoke. Quantifying the caries 
level of people who smoke cannot only be seen 
from their smoking habits because many studies 
have found that smoking is not related to the 
development of caries but rather their daily habits 
that trigger the onset of caries.44 Thus, it might 
be quite difficult to achieve if the data is collected 
subjectively, as in this research. 

The limitation of this study is that the data on 
caries prevalence is subjective. This is because 
based on the results of the interview with the 
respondents and the data collection process, 
information bias could occur. However, this is 

beyond the researchers’ control because the 
researchers could only use the data obtained. In 
addition, the variables of “consuming sweet food,” 
“consuming sweet drinks,” “consuming soft drinks,” 
and “consuming energy drinks” did not include 
types of food or drinks that fell into those categories.

CONCLUSION
In conclusion, based on the 2018 Riskesdas 
data, the percentage of respondents aged 35-44 
years in DKI Jakarta is 45%. From the results of 
the study, it was found that several groups of risk 
factors had a high prevalence of caries. Groups 
of risk factors that have a high frequency are 
female (52.2%), employed (68.3%), intermediate 
educational level (46.3%), incorrect time to brush 
teeth (97.2%), consuming sweet food 1-6x per 
week (48.5%), consuming sweet drinks ≥ 1x 
per day (64.3%), consuming soft drinks (89.6%) 
and energy drinks (93.9%) ≤ 3x per month, not 
consuming alcoholic beverages (96.8%), and 
smoking (51.9%). Risk factors that are related 
to caries incidence are intermediate level of 
education (OR = 1.19573), high level of education 
(OR = 1.58056), unemployed (OR = 0.78646), 
consumption of sweet foods ≥ 1x per day (OR = 
0.71107), and smoking (OR = 0.72334). 
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