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Abstract

Background: Dental caries is a dental and oral health problem that is still commonly found in
school-age children. If left untreated, this problem can lead to complications such as inflammation
and pus in the gums, gum tissue abscesses, and inflammation of the jawbone. This has the potential
to not only reduce the child's health status but also affect their concentration at school, attendance,
and quality of life. The high prevalence of caries indicates that preventive efforts through dental
health maintenance are not yet optimal. A factor that plays a role in the prevention of dental caries
is children's knowledge of dental health maintenance. Objective: This study was conducted to
identify the relationship between knowledge of dental health maintenance and the incidence of
dental caries as a basis for nursing intervention in school-age children. Method: This study used a
quantitative design with a cross-sectional approach. This study was conducted at SD Inpres 22
Ambon for 2 days with 60 students as respondents using total sampling technique. Data on dental
health knowledge was collected using a questionnaire, while the incidence of dental caries was
assessed by conducting dental examinations. Data analysis was performed using the chi-square
test. Results: The results of the study obtained a p-value (0.000), indicating that there is a
relationship between the level of dental health knowledge and the incidence of dental caries in
school-age children. Children with less knowledge tended to have higher dental caries compared
to children with good knowledge. Discussion: This study concluded that knowledge of dental
health maintenance is a factor related to the incidence of dental caries in school-age children.
Conclusion: These findings can be used as a basis for developing promotive and preventive
nursing interventions, such as structured and continuous dental health education in the school
environment.
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INTRODUCTION

Dental health is an integral part of overall health that is no less important. One of the
common issues in dental and oral health, especially among elementary school students, is
a lack of attention to dental and oral hygiene. One of the health problems commonly
experienced is dental caries, which is a process of tooth decay that starts from the tooth
enamel to the pulp [1]. The prevalence of dental caries among Indonesian children is still
very high [2]. This problem is a major issue that needs to be addressed in order to improve
dental and oral health, especially among children [3].
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Global data on the prevalence of dental caries varies greatly. The World Health
Organization (WHO) estimates that the frequency of dental caries in children from low-
and middle-income countries is 60%-90%, while in high-income countries the prevalence
reaches 20%-40% (Raviglione et al., 2023). According to information from the WHO in
2021, the incidence of dental caries in children reached 53% in Asia and 65% in Africa. In
2019, it was also found that the rate of dental caries reached 43.77% in the Southeast Asia
region [4]. Indonesia also experiences a relatively high incidence of dental caries, with a
prevalence of dental caries [5] based on data from the Regional Health Research [6] Oral
health problems in Indonesia are as high as 57.6%, supported by data from the Indonesian
Dental Association (PDGI), which shows that at least 89% of patients with cavities or dental
caries are children under the age of 12[7].

Problems caused by dental caries in children range from impaired chewing ability, which
then affects their nutritional intake and health status. In addition, dental and oral problems
can lead to other diseases in the body, such as arthritis, rheumatic fever, heart valve
disorders, and kidney problems [8]. If left untreated, dental caries can lead to
complications such as inflammation and pus in the gums, abscesses in the gum and
muscle tissue, inflammation of the jawbone, and even death [9]. This has the potential to
not only reduce children's health status but also affect their concentration at school,
attendance, and quality of life.

In order to reduce the prevalence of caries and achieve the Ministry of Health's goal of a
Caries-Free Indonesia by 2030, basic and ongoing research is needed. According to
research [10], there are many factors that cause dental caries, including children's
understanding of proper tooth brushing techniques, the condition of the teeth
themselves, the role of parents, and the lack of utilization of dental health services that
should be performed every six months as recommended. Unhealthy behaviors and
neglecting oral health are among the factors that trigger dental caries.

Knowledge is the basis for the formation of healthy behavior. According to [11], lack of
education and low awareness and knowledge about dental and oral care are factors that
trigger health problems. Elementary school children still lack knowledge about dental and
oral health, rarely brush and clean their teeth, which can lead to tooth decay due to food
debris buildup [12]. Diet is also a cause of tooth decay. School children tend to prefer
cariogenic foods. Cariogenic foods are foods that are high in sugar and can cause
damage to teeth, leading to the formation of caries [13].

In line with the research by [14], which states that many children still like to consume
cariogenic foods and drinks that are not good for dental and oral health. This is supported
by research indicating that dental and oral health issues among elementary school-aged
children remain a major concern due to incorrect behavioral habits in maintaining dental
and oral hygiene, as well as improper brushing techniques [15]. It was found that many
children at this stage are still learning how to care for their teeth and mouth. Some
children understand the importance of maintaining proper oral hygiene, but there are also
children who lack knowledge and awareness in maintaining oral and dental health [16].
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In other report, the children aged 9-14 years, who are classified as school-aged children,
still have dental and oral problems. Dental and oral hygiene must be paid attention to by
children aged 9-12 years because they are not yet accustomed to brushing their teeth
properly. In addition, most school-age children, especially those aged 10-12 years, do not
understand how to properly care for their teeth and mouth, including how to clean their
teeth, when to brush their teeth, and how to apply toothpaste. This age is a period when
children like to snack on whatever they like, such as candy or cotton candy, and their
motivation to take care of their teeth is still lacking [17].

Based on the results of the 2023 Indonesian Health Survey (SKI), children aged 6-14 years
are a critical age group with specific characteristics, as they are undergoing a transition or
replacement from baby teeth to permanent teeth. Children aged 10-12 years are prone to
caries because this age group is in a phase of childhood where they are more active and
have more food choices. Children of this age are in grades 4-6 of elementary school. In
Indonesia, the proportion of dental caries is still high at 57.6%, where when viewed based
on age distribution, the proportion is 55.6% for ages 10-14 and 67.3% for ages 5-9. This
data shows that dental caries in school-aged children has a fairly high proportion [18].

There are three provinces with the lowest rates of dental and oral problems: Bali (46.5%),
Bangka Belitung (46.9%), and Papua (49.4%). The five provinces with the highest
prevalence of dental and oral problems include Maluku with a prevalence of 64.9%.
According to data from the Maluku Provincial Health Office in 2020, approximately 87% of
children aged 7 to 9 years old have experienced dental problems in the form of caries
[19].

Based on preliminary information obtained on April 30, 2025, at SD Inpres 22 Ambon, it
was revealed that the school has established cooperation with the Karang Panjang
Community Health Center. The health center usually conducts health checks, including
dental examinations. According to data provided by the health center, the number of
students with dental caries at SD Inpres 22 Ambon was recorded at 135 students in 2023,
consisting of 70 boys and 65 girls. while in 2024, the number decreased to 125 students,
consisting of 64 boys and 61 girls, and in 2025 until April, it increased to 158 students,
consisting of 98 boys and 60 girls.

The limited information available on oral and dental hygiene causes children to neglect
their dental and oral hygiene, which affects the health of their mouths and teeth [20].
Other report in Dukuh Kupang, Surabaya supports the idea that there is a link between
understanding dental health and the frequency of dental caries among elementary school
students.

There is a relationship between understanding of dental and oral health and concern for
dental and oral health care. In improving knowledge, strategic efforts are needed as a
prompt and preventive measure. Nurses can apply their role as educators who provide
systematic and continuous dental health education in accordance with the child's
developmental stage. The incidence of dental caries in school-age children shows that
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educational efforts have not been fully effective, so a strong scientific basis is needed to
design targeted nursing interventions. Research on the relationship between the level of
knowledge of dental health maintenance and the incidence of dental caries in school
children is important to conduct. The results of the study can be the basis for developing
evidence-based nursing interventions, especially in the aspects of education and
prevention of dental caries in improving the dental and oral health of school-age children
[21].

METHOD

Study design

This study used a correlational analytical research design [22], which aims to determine
the relationship between variables. It used a cross-sectional approach. Study was
conducted at SD Inpres 22 Ambon, Batu Merah Village, Sirimau District, Ambon City, from
June 16 to June 17, 2025.

Population and Sample

The population in this study consisted of 60 students in grades 4-5 at SD Inpres 22
Ambon. The sampling technique used in this study was total sampling. The independent
variable in this study was the level of knowledge about dental health care. The dependent
variable in this study was the incidence of dental caries.

Instrument

The measurement tool used in this study was a knowledge questionnaire consisting of 19
statements about dental health. Positive statements are numbered (1, 2, 3,4, 5, 6, 7, 8, 9,
10, 11, 13, 15, 16, 18, 19). Correct answers are given a score of 1, and incorrect answers
are given a score of 0. Negative statements are numbered (12, 14, 17), where incorrect
answers are given a score of 1 and correct answers are given a score of 0. An observation
sheet for dental caries was used with a scoring system where the presence of dental caries
was scored as 1 and the absence of dental caries was scored as 0.

RESULTS AND DISCUSSION

The largest number of respondents were 10 years old, numbering 25 (41.7%), while the
smallest number were 9 and 12 years old, numbering 8 (13.1%). The majority of
respondents were female, numbering 33 (55.0%). The most common grade level among
respondents was grade 4, with 31 respondents (51.7%). The highest level of knowledge
was found in 34 respondents (56.7%), while the lowest level was found in 12 respondents
(20.0%). The highest number of respondents with caries was 46 (76.7%) and the lowest
number without caries was 14 (23.3%) (Table 1).
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Table 1. Characteristics of respondents

Respondent Characteristics Frequency (n) Percentage (%)

Age

9 years old 8 13.1

10 years old 25 41.7

11 years old 19 31.7

12 years old 8 13.1
Gender

Male 27 45.0

Female 33 55.0
Class

4% Grade 31 51.7

5t Grade 29 48.3
Level of Knowledge

Good 12 20.0

Fair 14 23.3

Poor 34 56.7
Occurrence of Dental Caries

No Cavities 14 23.3

Cavities 46 76.7

Table 2. The Relationship Between Dental Health Maintenance Knowledge and the
Incidence of Dental Caries in School-Age Children at SD Inpres 22 Ambon

Dental Caries

Knowledge

! No Dental Caries Dental Caries
Variable
n %
Good 10 16.7 2 3.3 12 20.0
Fair 3 5.0 11 18.3 14 23.3 0.000
Poor 1 1.7 33 55.0 34 56.7

The 12 respondents with good knowledge, 2 (3.3%) respondents had dental caries and 10
(16.7%) respondents did not have caries. Of the 14 respondents with adequate
knowledge, 11 (18.3%) respondents had dental caries and 3 (5.0%) respondents did not
have caries. Of the 34 respondents with insufficient knowledge, 33 (55.0%) respondents
had dental caries and 1 (1.7%) respondent did not have caries.

The statistical test results using the Chi Square test with a significance level of a=0.05
yielded a p value = 0.00, indicating that p < a, so the alternative hypothesis (Ha) was
accepted and the null hypothesis (HO) was rejected, meaning that there was a significant
relationship between the level of knowledge of dental health care and the incidence of
dental caries in school-age children at SD Inpres 22 Ambon (Table 2).

The results of the research and statistical tests show that the highest level of knowledge
about dental health care is lacking in 34 people. This is shown in the results of the
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questionnaire that was distributed. Dental health care, where the majority of respondents
have less knowledge than respondents who have sufficient and good knowledge.

Research conducted by [14] showed that of the 100% of students with insufficient health
knowledge, 80% had a high rate of dental caries, similar to the research by Friandi [15]
which found that more than half of the respondents (61.7%) of school-age children had a
low level of knowledge about dental caries. This can be seen from the low level of
knowledge among students about dental health maintenance and the high incidence of
dental caries among student respondents.

The level of knowledge varies among children. Lack of knowledge can be caused by
several factors, namely the media and information obtained from both formal and non-
formal education, such as leaflets, which provide short-term knowledge, thereby bringing
about change and increasing knowledge [16]. The low level of knowledge about dental
health maintenance is caused by attitudes, parental support, and school monitoring of
dental health, which are still low [17]. Research by [18] found that efforts to maintain oral
health and dental hygiene, especially among school children, need special attention
because at this age children are undergoing a process of growth and development.

Students level of knowledge can increase if they are given access to information related to
proper dental health maintenance so that they can change their insights and knowledge
for the better, which will have an impact on the application of positive habits in
maintaining daily dental and oral health, thereby improving dental and oral health.

The incidence of dental caries occurs most frequently at the age of 10, showing that the
majority of respondents who have dental caries are more numerous than respondents
who do not have dental caries. Research by [19]. found that out of 32 students, the most
dominant incidence of dental caries was 22 people (68.8%). In line with [20] research,
more than half of the respondents (55.3%) of school-aged children aged 9-12 years are
prone to dental caries.

The high prevalence of dental caries is caused by children not applying their knowledge
of dental and oral health in their daily dental health behaviors or perhaps not brushing
their teeth after eating chocolate or similar foods. Sweet foods are available at school, and
very few of them are aware of the importance of brushing their teeth after eating and
before going to bed at night [21].

Children aged 10-12 years are prone to dental caries because this age group is in a more
active phase of childhood and has many food choices. Children of this age are in grades
4-6 of elementary school [22]. At this stage, the school environment can be used as a
place to obtain information about dental health. This age is an ideal time to implement
oral health efforts, as elementary school age marks the beginning of permanent tooth
growth and is a high-risk group for dental caries [11].

The lack of knowledge among students can increase the incidence of dental caries due to
insufficient information about caries and poor oral hygiene. Dental care that can be done
includes brushing teeth (the correct way to brush teeth, choosing the right toothbrush,
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and the correct frequency of brushing), regulating food (choosing foods that are good for
strengthening teeth and brushing teeth after eating), using fluoride, and having regular
check-ups with the dentist. This awareness will encourage children to think more about
what they receive. In this case, school-age children learn about dental hygiene, including
dental problems and how to care for their teeth.

The results of the study indicate that there is a relationship between knowledge and the
incidence of dental caries at SD Inpres 22 Ambon in 2025, as proven by the results of
statistical tests that have been conducted. This is in line with the research [12] which shows
that of the 100% of students with poor health knowledge, 80% had a high status of dental
caries, while of the 100% of students with good dental knowledge, 83.3% had a low status
of dental caries. This indicates that there is a relationship between students' level of
knowledge about dental health and the incidence of dental caries.

Similarly, a study conducted by [13] found a cross-tabulation between knowledge and
dental caries in students at Al-Fakhri Private Elementary School, with 56 respondents
(100%) showing a dominant lack of knowledge and a high incidence of caries. This study
found a relationship between knowledge and the incidence of dental caries.

The results of the study found that low levels of knowledge were associated with a high
incidence of dental caries due to poor dental hygiene among children and a low level of
awareness among children about maintaining dental and oral health. This is where the role
of parents and schools is greatly needed in providing educational guidance to children
about dental and oral health.

The relationship between the two variables in this study reinforces the importance of
appropriate education-based interventions as part of proactive and preventive efforts in
preventing dental caries in school-age children.

CONCLUSION

This study shows a relationship between knowledge of dental health care and the
incidence of caries in school-age children. Low levels of knowledge about dental caries
care tend to be associated with higher rates of dental caries. This indicates that knowledge
is an important factor related to the dental and oral health of school-age children. The
results of this study provide a scientific basis for considering knowledge of dental health
care as a key factor in caries prevention efforts. Improving children's knowledge of dental
health care plays a strategic role as a basis for developing promotive and preventive
nursing interventions in the school environment.

Collaboration between the school environment, health workers, and parents is expected
to create an environment that supports optimal dental health maintenance for children. It
is recommended that future researchers conduct studies with stronger designs, such as
longitudinal studies or interventions, to test the effectiveness of dental health education
programs in reducing the incidence of dental caries in school-age children. Further
research may also consider other factors that may influence the incidence of caries, such
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as toothbrushing behavior, dietary patterns, and family support in promoting dental
health.

ACKNOWLEDGMENTS

This research was funded by the researchers themselves. The researchers would like to
express their gratitude for the cooperation between the research team and SD Inpress 22
Ambon school for their valuable contribution in granting permission to the research team
to conduct this research. This research was supported by STIKes Maluku Husada.

DISCLOSURE OF INTERESTS

The authors declare that they have no conflicts of interest.

REFFERENCES

[1]  Abdullah, M. H., Dom, N.A,, Salleh, N.C., Salim, S. A., Precha, N. H.: The association between
dengue case and climate: A systematic review and meta-analysis. One Health 12 (2022).
https://doi.org/10.1016/j.onehlt.2022.100452

[2]  Aguiar, L. T., Nadeau, S., Teixeira-Salmela, L. F., Reis, M. T. F., Peniche, P. D. C., & Faria, C. D.
C. M.: Perspectives, satisfaction, self-efficacy, and barriers to aerobic exercise reported by
individuals with chronic stroke in a developing country. Disability and rehabilitation 44(13),
3089-3094 (2022). https://doi.org/10.1080/09638288.2020.18552460

[3] Benmarhnia, T., Zhao, X., Wang, J., Macdonald, M., & Chen, H.: Evaluating the potential
public health impacts of the Toronto cold weather program. Environment International 127,
381-386(2019). https://doi.org/10.1016/j.envint.2019.03.042

[4] Butler, C. D.: Climate change, health and existential risks to civilization: a comprehensive
review (1989-2013). Int J Environ Res Public Health 15(10), 2266 (2018).

[5] Cianconi, P., Betro, S., & Janiri, L.: The Impact of Climate Change on Mental Health: A
Systematic Descriptive Review. Frontiers in Psychiatry 11 (2020).
https://doi.org/10.3389/fpsyt.2020.00074

[6] Cunsolo, A, Neville E.: Ecological grief as a mental health response to climate change-related
loss. Nat Clim Chang 8, 275-81 (2018).

[7]  Ebi, K. L, Vanos, J., Baldwin, J. W., Bell, J. E., Hondula, D. M., Errett, N. A., Hayes, K., Reid, C.
E., Saha, S., Spector, J., & Berry, P.: Extreme Weather and Climate Change: Population Health
and Health System Implications. Annual review of public health 42, 293 (2021).
https://doi.org/10.1146/annurev-publhealth-012420-105026

[8] Ingole, V., Rocklov, J., Juvekar, S., & Schumann, B.: Impact of Heat and Cold on Total and
Cause-Specific Mortality in Vadu HDSS--A Rural Setting in Western India. International journal
of environmental research and public health 12(12), 15298-15308 (2015).
https://doi.org/10.3390/ijerph121214980

[9] lyer, H. S., DeVille, N. V., Stoddard, O., Cole, J., Myers, S. S, Li, H., Elliott, E. G., Jimenez, M.
P., James, P., & Golden, C. D.: Sustaining planetary health through systems thinking: Public
health's critical role. SSM - Population Health 15 (2021).
https://doi.org/10.1016/j.ssmph.2021.100844

[10] Kolleh, E., Bestman, P., Bajinka, O., Weamie, S., Luo, J., Correspondence, J., Luo.: Maternal
mortality and its risk factors in Africa: A systematic review and meta-analysis. Archives of
Gynecology and Obstetric 2, 1-12 (2022). 10.33425/2768-0304.1007.

Institute for Research and Community Service - Universitas Muhammadiyah Semarang a1


https://doi.org/10.1016/j.onehlt.2022.100452
https://doi.org/10.1080/09638288.2020.1855260
https://doi.org/10.1016/j.envint.2019.03.042
https://doi.org/10.3389/fpsyt.2020.00074
https://doi.org/10.3390/ijerph121214980
https://doi.org/10.1016/j.ssmph.2021.100844

Proceeding of )
15t International Nursing Conference IN\C_‘@/

International

Volume 1 (January) 2026 Nursing Conference

[11] Lee, M., Ohde, S., Urayama, K. Y., Takahashi, O., & Fukui, T.: Weather and Health Symptoms.
International journal of environmental research and public health 15(8), 1670 (2018).
https://doi.org/10.3390/ijerph15081670

[12] Lowe, D., Ebi, K. L., & Forsberg, B.: Heatwave Early Warning Systems and Adaptation Advice
to Reduce Human Health Consequences of Heatwaves. International Journal of
Environmental Research and Public Health 8(12), 4623-4648 (2011).
https://doi.org/10.3390/ijerph8124623

[13] Manisalidis, ., Stavropoulou, E., Stavropoulos, A., & Bezirtzoglou, E.: Environmental and
Health Impacts of Air Pollution: A Review. Frontiers in Public Health 8, 505570 (2020).
https://doi.org/10.3389/fpubh.2020.00014

[14] Mason, L. R., Erwin, J., Brown, A., Ellis, K. N., & Hathaway, J. M.: Health Impacts of Extreme
Weather Events: Exploring Protective Factors with a Capitals Framework. Journal of
evidence-informed social work 15(5), 579-593 (2018).
https://doi.org/10.1080/23761407.2018.1502115

[15] Purcell, R., & McGirr, J.: Preparing rural general practitioners and health services for climate
change and extreme weather. The Australian journal of rural health 22(1), 8-14 (2014).
https://doi.org/10.1111/ajr.12075

[16] Rataj, E., Kunzweiler, K., Garthus-Niegel, S.: Extreme weather events in developing countries
and related injuries and mental health disorders - a systematic review. BMC Public Health 16,
1020 (2016).

[17] Savoia, E., Lin, L, & Viswanath, K.: Communications in Public Health Emergency
Preparedness: A Systematic Review of the Literature. Biosecurity and Bioterrorism
Biodefense Strategy, Practice, and Science 11(3), 170-184 (2013).
https://doi.org/10.1089/bsp.2013.0038

[18] Trajanoska, M., Trajanov, R., & Eftimov, T.: Dietary, comorbidity, and geo-economic data
fusion for explainable COVID-19 mortality prediction. Expert Systems With Applications 209,
118377 (2022). https://doi.org/10.1016/j.eswa.2022.118377

[19] Watts N, Amann M, Ayeb-Karlsson S, Belesova K, Bouley T, Boykoff M, et al. The Lancet
Countdown on health and climate change: from 25 years of inaction to a global
transformation for public health. Lancet. 2018; 391(10120):581-630.

[20] Weilnhammer, V., Schmid, J., Mittermeier, |, Schreiber, F., Jiang, L., Pastuhovic, V., Herr, C., &
Heinze, S. (2021). Extreme weather events in europe and their health consequences - A
systematic review. International Journal of Hygiene and Environmental Health, 233, 113688.
https://doi.org/10.1016/].ijheh.2021.113688

[21] Wheeler N, & Watts N. Climate Change: From Science to Practice. Current Environmental
Health Reports 2018: 5(1), 170-178. https://doi.org/10.1007/s40572-018-0187-y

[22] Zanobetti, A., Gronlund, C. J., & Schwartz, J. D. (2013). Susceptibility to Mortality in Weather
Extremes: Effect Modification by Personal and Small Area Characteristics In a Multi-City Case-
Only Analysis. Epidemiology {(Cambridge, Mass.), 24(6), 809.
https://doi.org/10.1097/01.ede.0000434432.06765.91

Institute for Research and Community Service - Universitas Muhammadiyah Semarang 42


https://doi.org/10.3390/ijerph15081670
https://doi.org/10.3390/ijerph8124623
https://doi.org/10.3389/fpubh.2020.00014
https://doi.org/10.1080/23761407.2018.1502115
https://doi.org/10.1111/ajr.12075
https://doi.org/10.1089/bsp.2013.0038
https://doi.org/10.1016/j.eswa.2022.118377
https://doi.org/10.1016/j.ijheh.2021.113688
https://doi.org/10.1007/s40572-018-0187-y
https://doi.org/10.1097/01.ede.0000434432.06765.91

