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ABSTRACT

The most common oral disease in Indonesia is dental cavities, especially common in school-age
children due to their tendency to favor sweet and sticky foods that can cause dental caries. This study
aims to identify the relationship between the frequency of cariogenic food consumption and the DMF-
T index in 12-year-old children at SDN 05 Batu Taba, Ampek Angkek District, Agam Regency in 2023.
This type of research is an analytic study with a cross-sectional design. The study population included
47 respondents aged 12 years from SDN 05 Batu Taba. The research methods involved interviews
regarding the frequency of cariogenic food consumption and DMF-T index examination. Data analysis
involved univariate and bivariate analysis, with the chi-square test used for bivariate analysis. The
results showed that the frequency distribution of cariogenic food consumption was categorized as low
63.8%, medium 19.1%, high 17.0%, and very high 0%. The frequency distribution of dental caries in
the good category reached 42.6%, while the bad category reached 57.4%. The statistical test results
showed a p value of 0.016 <0.005. The conclusion of this study is that there is a significant relationship
between the frequency of cariogenic food consumption and the DMF-T index in 12-year-old children at
SDN 05 Batu Taba, Ampek Angkek District, Agam Regency. It is recommended to intensify the
longitudinal study to better understand the behavioral changes of cariogenic food consumption
frequency and its impact on DMF-T index over time.
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INTRODUCTION settings™.

Dental and oral diseases, such as dental
caries and periodontal diseases, are significant
concerns in Indonesia, particularly among
children and adults®. Dental caries, being a
multifactorial and infectious disease, involves
genetic and environmental factors in its
etiology®. In this context, it is crucial to
emphasize the importance of dental and oral

Oral health plays an integral role in
maintaining overall well-being, serving as a
reflection of the body's general condition and
indicative of nutritional deficiencies and other
illnesses. Disturbances in oral health not only
impact physical well-being but also have
psychosocial ramifications, including

diminished self-confidence and effects on daily
activities, both in educational and workplace

health care in children, given the significant
prevalence of dental caries in this age group.
The World Health Organization
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(WHO) 2013 research results indicate that the
prevalence of dental caries in 12-year-old
children is 22.5% *. WHO considers 12-year-
olds a global indicator for comparing dental
caries, as they are in the final years of
elementary school, easily accessible through the
school system, and have complete permanent
teeth growth (except for third molars)®. In 2018,
the 12-year-old age group in the Sumatera Barat
region faced the highest proportion of dental
problems, with 43.4% having cavities®.

Data from Riskesdas 2018 reveals that
dental and oral problems affected 57.6% of the
Indonesian population, a notable increase from
25.9% in 2013 °. The DMF-T index also rose
from 4.6 to 7.1, suggesting an average of 7
dental issues per individual®. Sumatera Barat
experienced an increase in the proportion of
dental problems, especially cavities, from
22.1% in 2013 to 43.9% in 2018 °.

School-aged children are vulnerable to
dental caries due to their inclination towards
consuming cariogenic foods like chocolates and
candies. The frequency of consuming
cariogenic foods, particularly those containing
sucrose, can lead to a low pH in the mouth,
triggering demineralization and reducing
remineralization. The oral hygiene of children
is often worse due to a higher intake of
cariogenic foods and beverages compared to
adults®.

A recent study at SDN 3 Fajar Mataram
in 2020 revealed a prevalence of 55 (64%)
dental caries among respondents who
frequently consumed cariogenic foods (=3
times a week) 7. Similar research conducted at
SDN Bung Makassar in 2018 and Puskesmas |11
Denpasar Selatan in 2017 also found a
significant relationship between the
consumption of cariogenic foods and dental
caries 8°.

SDN 05 Batu Taba in Sumatera Barat is
the focus of this study. Despite receiving
regular dental health education, mass tooth
brushing activities have not been fully
implemented, influenced in part by the distance
from Puskesmas Biaro to SDN 05 Batu Taba,
which is approximately +5.1 km. The aim of
this research is to investigate the relationship
between the frequency of cariogenic food
consumption and the DMF-T index in 12-year-
old children at SDN 05 Batu Taba, Ampek

Angkek District, Agam Regency.
METHOD

This study employs an analytical
research design aimed at gaining an
understanding of how and why health
phenomena occur. It involves the dynamic
analysis of correlations between various risk
factors and related effects. The research design
used is cross-sectional because the focus is on
analyzing the correlation between risk factors
and effects at a specific point in time.

The research was conducted on
February 8, 2023, at SDN 05 Batu Taba, Ampek
Angkek District, Agam Regency. The research
population includes all 12-year-old children at
SDN 05 Batu Taba, totaling 47 individuals. The
sample was taken using a total population
technique, making the entire population the
research sample. Inclusion criteria involve
research subjects willing to be respondents and
present at school during the research.

Data analysis was carried out using
univariate and bivariate analyses. Univariate
analysis is utilized to describe the general
characteristics of the research subjects, while
bivariate analysis, particularly the chi-square
test, is employed to evaluate the relationship
between two main variables: the influencing
(independent) variable and the influenced
(dependent) variable.

RESULTS

Table 1. Data on the number of students aged
12 years SDN 05 Batu Taba Ampek Angkek
District Agam Regency in 2023

Number of
Class stufze gzZ?ged Total  Percentage (%)
Male Female
VIA 9 12 21 44,7
VI B 11 15 26 55,3
Total 47 100

Table 1 shows that the number of
respondents was 47 people consisting of female
respondents as many as 55.3% (26 people),
male respondents as many as 44.7% (21 people)
and this study was conducted on 12-year-old
children in class VI A and V1.
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Table 2. Frequency Distribution of
Cariogenic Food Consumption in 12-Year-
Old Children at SDN 05 Batu Taba, Ampek
Angkek Canduang District, Agam Regency
in 2023.

Criteria F %
Low 30 63,8
Medium 9 19,1
High 8 17,0
Very High 0 0
Total 47 100%

Table 2 shows that the frequency
distribution of respondents with the highest
frequency of consumption of cariogenic foods
is low criteria, namely 63.8% (30 people) and
the least is high criteria, namely 17.0% (8

people).

Table 3. Frequency Distribution of Dental
Caries Based on DMF-T Criteriain 12 Years
Old Children at SDN 05 Batu Taba, Ampek
Angkek District, Agam Regency in 2023.

DMF-T criteria f %
Good 20 42,6
Bad 27 57,4
Total 47 100%

Table 3 shows that the frequency
distribution of respondents with dental caries
based on the DMF-T criteria was mostly poor
criteria, namely 57.4% (27 people) and the least
DMF-T criteria was good criteria, namely
42.6% (20 people).

Table 4. Statistical Test Results of the
Relationship  between  Frequency  of
Consumption of Cariogenic Foods and
DMF-T Index in 12-Year-Old Children at
SDN 05 Batu Taba, Ampek Angkek District,
Agam Regency in 2023.

Value Df  Asymp. sig (2-
sided)

Pearson's 8.2742 2 0.016
chi-square

Likelihood 11.197 2 0.004
ratio

Linear-by- 3.109 1 0.078
Linear
Association

N of Valid 47
Cases

Table 4 shows that the results of chi
square statistical analysis using the SPSS
program obtained the result p value 0.016<0.05,

meaning that there is a significant relationship
between frequency of cariogenic food
consumption with DMF-T index in children
aged 12 years old at SDN 05 Batu Taba, Ampek
Angkek District, Agam Regency.

DISCUSSION

Based on the research on the frequency
of consumption of cariogenic foods among 12-
year-old children at SDN 05 Batu Taba, Ampek
Angkek District, Agam Regency, the data
shows that the frequency of consumption of
cariogenic foods has low criteria for 63.8% (30
people), moderate criteria for 19.1% (9 people),
and high criteria for 17.0% (8 people). Thus, it
can be concluded that the majority of students
have a low criteria for the frequency of
consumption of cariogenic foods.

According to Tarigan (2013), food
significantly influences oral health'®. Fiber-rich
foods with natural teeth-cleaning properties,
such as apples, guavas, and jicamas, can be
considered alternatives to maintain dental
hygiene. Conversely, soft and tooth-damaging
foods, such as candies, chocolates, and biscuits,
can increase the risk of dental damage.

However, these research findings differ
from Novita's study in 2022 at SDN 224
Palembang, which showed that the frequency of
cariogenic food consumption was mostly in the
moderate criteria at 63% .

The distribution of dental caries
frequency based on the DMF-T index among
12-year-old children at SDN 05 Batu Taba
indicates that 42.6% (20 people) have good
criteria, and 57.4% (27 people) have poor
criteria. Data analysis shows that the
distribution of dental caries frequency with poor
DMF-T criteria is dominant. This may be
caused by a lack of attention to oral hygiene,
insufficient regular dental check-ups, and the
habit of consuming sweet foods at school.

Dental caries is caused by host factors,
microorganisms, substrates (diet), and time
factors'?. Carbohydrates left in the mouth,
microorganisms, and saliva can directly cause
dental caries. Another factor that can influence
is inadequate tooth brushing frequency.

The importance of tooth brushing
habits is evident from the recommendation to
brush teeth twice a day, after breakfast and
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before bedtime. Brushing teeth before bedtime
is crucial to stop bacterial reproduction in the
mouth because reduced saliva production
during sleep cannot neutralize the acidic pH in
the oral cavity 2.

Substrate or diet factors, as stated by
Effendy (2016), can affect plaque formation and
bacterial metabolism*. Research shows that
carbohydrate consumption, especially sucrose,
can increase the risk of dental damage>'°.
Therefore, it is important to reduce the
frequency of consuming cariogenic foods and
pay attention to daily eating patterns.

Sweet and adhesive foods, such as
chocolate and biscuits, have properties that can
adhere to teeth. If not cleaned properly, it can
undergo a chemical process with bacteria and
saliva that can damage tooth enamel. Sugar in
food and drinks can lower plaque pH, leading to
demineralization of tooth enamel with the help
of bacteria, especially Streptococcus mutans®®-
23

Oral health maintenance, such as
regular dental check-ups every 6 months, can
help prevent and treat cavities®?%. Talibo's
research (2016) also supports the relationship
between the frequency of consuming cariogenic
foods and the incidence of dental caries in sixth-
grade students at SDN 1 & 2 Sonuo.

This study also found a significant
relationship  between the frequency of
consuming cariogenic foods and the DMF-T
index in 12-year-old children at SDN 05 Batu
Taba. High frequency of consuming cariogenic
foods, especially with low criteria, is associated
with a poor DMF-T index. Thus, the findings of
this research make a significant contribution to
understanding the factors influencing the oral
health of 12-year-old children.

CONCLUSION

Based on the results of the study on the
Relationship between Frequency  of
Consumption of Cariogenic Foods and DMF-T
Index in 12-Year-Old Children at SDN 05 Batu
Taba, Ampek Angkek District, Agam Regency,
it can be concluded that the majority of 12-year-
old children experience frequency of cariogenic
food with low criteria as much as 63.8%, and
the most DMF-T index with very low criteria at
42.6%. Furthermore, this study showed a

significant relationship between the frequency
of cariogenic food consumption and DMF-T
index in 12-year-old children in the area, along
with a p-value of 0.016 (p<0.05) obtained from
the chi-square test.

For future research, it is recommended
to intensify the longitudinal study to better
understand the behavioral changes of
cariogenic food consumption frequency and its
impact on DMF-T index over time.

ACKNOWLEDGEMENTS
Thank you to the parties who supported this
research

CONFLICT OF INTEREST
The authors declare no conflict of interest.

REFERENCES

1. Kementerian  Kesehatan  Republik
Indonesia. Laporan Provinsi Jawa
Barat, Riskesdas 2018. Jakarta:
Kementerian  Kesehatan  Republik
Indonesia; 2019.

2. Nurjannah N, Herijulianti E, Putri MH.
lImu Pencegahan Penyakit Jaringan
Keras dan Jaringan Pendukung Gigi.
Jakarta: EGC. 2012.

3. Pratiwi S. Imunogenetik Karies Gigi.
Surabaya: Airlangga University Press;
2020.

4. WHO. WHO Oral Health Surveys
Basic Methods. WHO; 2013.

5. Badan Penelitian dan Pengembangan
Kesehatan. (2018). Riset Kesehatan
Dasar Provinsi Sumatera Barat Tahun
2018. Laporan Riskesdas Nasional
2018. Jakarta: Badan Penelitian dan
Pengembangan Kesehatan; 2018.

6. Armilda D, Aripin D, Sasmita IS. Pola
makan makanan kariogenik dan non
kariogenik serta pengalaman Kkaries
anak usia 11-12 tahun. Padjadjaran
Journal of Dental Researchers and
Students. 2017 Oct 30;1(2):127-34.

7. Rekawati A, Frisca F. Hubungan
kebiasaan konsumsi makanan
kariogenik terhadap prevalensi karies
gigi pada anak SD Negeri 3 Fajar
Mataram.  Tarumanagara  Medical
Journal. 2020 Oct 31;2(2):205-10.

1011



10.

11.

12.

13.

14.

15.

16.

17.

Alfiah A, Hubungan Konsumsi
Makanan Kariogenik Dengan kejadian
Karies Gigi Pada Anak Kelas 1-3 di SD
Negeri Bung Makassar. Jurnal IImiah
Kesehatan  Diagnosis. 2018 Dec
18;13(5):501-4.

Sirat NI, Sanjaya AA, Wirata IN.
Hubungan pola jajan kariogenik dengan
karies pada siswa sekolah dasar di
wilayah kerja Puskesmas Il Denpasar
Selatan, Bali 2016. Inti Sari Sains
Medis. 2017 Dec 27;8(3):193-7.
https://doi.org/10.1556/ism.v8i3.146
Tarigan, R. Karies Gigi Edisi 2. EGC.
2013.

Novita A. Hubungan konsumsi
makanan kariogenik dengan indeks
dmf-t pada anak usia 11-12 tahun di
sekolah dasar negeri 224 palembang.
Karya Tulis Illmiah.  Poltekkes
Kemenkes Palembang; 2022.

Nyvad B, Takahashi N. Integrated
hypothesis of dental caries and
periodontal diseases. Journal of oral
microbiology. 2020 Jan
1;12(1):1710953.

Sulastri S, Suharjono HS. The effect of
tooth brushing before and after eating
on salivary pH of elementary school
students. International Journal of
Community Medicine and Public
Health. 2022 Mar;9(3):1237-41.
Effendy R. Kerusakan Gigi Pasca
Perawatan  Endodontik.  Airlangga
University Press. 2016.

Rahmawati I, Said F, Hidayati S.
Perbedaan pH Saliva Antara Sebelum
dan Sesudah Mengkonsumsi Minuman
Ringan (Studi pada Siswa Kelas 1l dan
Il Madrasah Ibtidaiyah Zam-Zam
Zailani Banjarbaru Kalimantan Selatan
Tahun 2014). Jurnal skala kesehatan.
2015;6(1).

Riswandi MA, Adhani R, Hayatie L.
Perbedaan Indeks Karies Gigi Antara
Siswa Dengan Status Gizi Lebih Dan
Status Gizi Normal Tinjauan pada
Siswa Kelas 1V, V dan VI di Madrasah
Ibtidayah Muhammadiyah 3 Al-Furgan
Banjarmasin. Dentino: Jurnal
Kedokteran Gigi. 2016;1(2):28-32.
Sawitri H, Maulina N. Derajat pH
Saliva Pada Mahasiswa Program Studi

18.

19.

20.

21.

23.

24,

25.

26.

Kedokteran  Fakultas  Kedokteran
Universitas Malikussaleh Yang
Mengkonsumsi  Kopi Tahun 2020.
AVERROUS: Jurnal Kedokteran dan
Kesehatan Malikussaleh. 2021 May
15;7(1):84-94.
https://doi.org/10.29103/averrous.v7il.
4729

Janah DR, Widodo W, Adhani R.
Pengaruh Minuman Jus Buah Terhadap
Perubahan Derajat Keasaman (pH)
Saliva. Dentin. 2021 Nov 22;5(3).
https://doi.org/10.20527/dentin.v5i3.43
53

Wijaya A, Alfah S, Restiyanti Y,
Hartaty H, Pariati P, Rahmat RA.
Pengaruh Konsumsi Susu Formula
Terhadap Karies Gigi. Barongko:
Jurnal llmu Kesehatan. 2023 Mar
30;1(2):88-90.

Daboor SM, Masood FS, Al-Azab MS,
Nori EE. A review on streptococcus
mutans with its diseases dental caries,
dental plaque and endocarditis. Indian J
Microbiol Res. 2015 Jul 15;2(2):76-82.
Benahmed AG, Gasmi A, Dadar M,
Arshad M, Bjerklund G. The role of
sugar-rich diet and salivary proteins in
dental plaque formation and oral health.
Journal of oral biosciences. 2021 Jun
1;63(2):134-41.

Jayadevan A, Chakravarthy D,
Padmaraj SN, Raja SV, Bal L, Dimple
N. Dental caries and sugar substitutes:
a review. J Dent Med Sci. 2019
May;18(5):13-23.

Suryaningtyas F,  Hidayati S,
Mahirawatie IC. SLR: Peran Orang Tua
Dalam Memelihara Kesehatan Gigi
Dan Mulut Dengan Kejadian Karies
Gigi Pada Anak Prasekolah. Jurnal
lImiah Keperawatan Gigi.
2022;3(1):88-98.

Maspupah M. Penyuluhan Kesehatan
Gigi terhadap Anak Usia Dini di
Kelurahan Pasir Biru. Proceedings of
Annual Conference on Community
Engagement 2018 Oct 28; 2, pp. 231-
243.

Kurniawati D, Hartarto D. Hubungan
tingkat pendidikan ibu dengan pola
asuh kesehatan gigi dan mulut pada
anak usia prasekolah The relationship

1012


https://doi.org/10.29103/averrous.v7i1.4729
https://doi.org/10.29103/averrous.v7i1.4729
https://doi.org/10.20527/dentin.v5i3.4353
https://doi.org/10.20527/dentin.v5i3.4353

27.

between a mother’s education level and
oral health care pattern for preschool
children. Jurnal Kedokteran Gigi
Universitas Padjadjaran. 2022 Aug
30;34(2):143-51.

Talibo RS, Mulyadi N, Bataha Y.
Hubungan Frekuensi Konsumsi
Makanan Kariogenik Dan Kebiasaan
Menggosok Gigi Dengan Kejadian
Karies Gigi Pada Siswa Kelas I11 Sdn 1
& 2 Sonuo. Jurnal keperawatan. 2016
Feb 1;4(1).

1013



