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Abstract

Dental caries will have an impact on the quality of life of children. The lower the dental caries
index, the higher the quality of life of the child. The purpose of the study was to design a digital
application for early detection of children's quality of life related to the risk of dental caries based on
a website. This type of research is analytic observational. The research sample was 200
elementary school children aged 8-11 years. The sampling technique was purposive sampling. The
research was conducted in 3 (three) stages, namely the requirements definition stage, system and

database design, implementation and analysis. The system and database design stage is based on
several risk factors for dental caries, in order to obtain the following algorithmic equation: Quality of
life (Y) =-4,405+1,074X1+1,144X2+0,918X3+0,884X4+1,116X5. This research has produced a
digital application design for early detection of children's quality of life related to dental caries based

on a website Early Detection of Life Quality Based on Caries (DLQC).
Clinical article(J Int Dent Med Res 2022; 15(3): 1122-1126)
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Introduction

Dental caries is a major problem in the
oral cavity of children. Based on basic health
research data in 2018 the percentage of children
aged 10-14 years in Indonesia who experience
dental and oral caries is 73.4%. Children aged 8
to 11 years are a group that is vulnerable to
dental and oral diseases because generally
children are still have behaviors or self-habits
that are less supportive of dental health.”™

The high incidence of dental caries
requires optimal treatment, especially in the
prevention of dental caries in children. Dental
caries if not treated can cause pain and even
tooth infection. When this happens in children, it
can cause masticatory disorders so that
nutritional intake is reduced, body weight
decreases, as a result the child's growth and
development so that the quality of life is not
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optimal.>®

Measurement of quality of life in children
provides information on individual care needs,
provides information to assess oral complaints,
functional complaints, emotions, and social
welfare related to children's health.” Several
instruments to measure quality of life related to
dental and oral conditions in the form of
guestionnaires include The Child Perceptions
Questionnaire (CPQ) and Early Childhood Oral
Health Impact Scale (ECOHIS).*®° Until now
there has been no digital application as an
instrument to measure the quality of life related to
the risk of dental caries.

One of the ways that can be used to
make a promotive and preventive effort for
children's dental health successful is the role of a
dental hygienist/dentist nurse in strengthening
children's perceptions of the benefits of dental
and oral nursing care.'® Preventive efforts should
be started early, especially in high-risk children to
reduce the increased incidence of new caries
and caries severity.'* The phase of children aged
8-12 years is a strategic phase to develop
children's habits to always maintain health from
an early age through health promotion
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A preliminary study at SDN Tegalyoso
Gamping, Sleman in January 2021 showed that
the prevalence of dental caries in elementary
school children was still high with a DMF-T index
of 4.6, which means that each child on average
has 5 carious teeth. The lower the dental caries
index, the higher the child's quality of life.*
Digital applications for early detection of quality
of life related to dental caries were developed to
make it easier for dental hygienists/dental nurses
to carry out preventive promotive efforts related
to caries risk which in turn will have an impact on
children's quality of life. This application is user-
friendly, which is easy to operate, practical, and
can be used anywhere and anytime, to access it
requires an internet network, and compatible
devices and has a web browser installed.

Materials and methods

This type of research is an observational
analytic study with a cross sectional design. This
study did not manipulate the variables but by
looking at the reality directly from the
respondents, namely the risk factors for dental
caries and the dimensions of quality of life. This
research was conducted at SDN Tegalyoso and
SDN Kanoman, Gamping District, Sleman
Regency, Yogyakarta from March 2021 to
November 2021. The research sample was
elementary school children aged 8-11 years. The
inclusion criteria are as follows; 1) Children aged
8-11 years, 2) Children are in good physical and
mental health, 3) Wiling to be involved in
research by signing informed consent. Exclusion
criteria consist of; 1) The child is sick, 2) The
child is not present when the research is carried
out.

The sampling technique was carried out
by purposive sampling.15 The results of data
collection at the location obtained a number of
200 elementary school children. The research
data were analyzed univariably descriptively to
calculate the description of the risk factors for
dental caries and the dimensions of quality of life,
proportion and mean + SD. Multivariable analysis
data were analyzed by logistic regression.

Results

Research on designing digital applications
of dental caries risk factors and dimensions of
children's quality of life was conducted at SDN
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Tegalyoso and SDN Kanoman, Gamping,
Sleman, Yogyakarta on 200 children. Data
collection was carried out to identify risk factors
for dental caries that contribute to children's
quality of life with the following results:

Characteristics of n %
respondents °
Age

8 years 10 5.0
9 years 91 45.5
10 years 89 445
11 years 10 5.0
Gender 90 45.0
Male 110 55.0
Female

Mother's education

Primary school 16 8.0
Junior high school 47 235
Senior high school 96 48.0
College 41 20.5
Caries experience

Yes 152 76.0
No 48 24.0
Teeth condition

Crowded 99 49.5
Not crowded 101 50.5

Table 1. Frequency distribution of respondent
characteristics.

Table 1 shows that most of the
respondents are 9 years old (45.5%), female 110
children (55.0%), high school mother education
is 96 people (48%), children who have caries
experience are 152 children (76 ,0%) and the
condition of the teeth were not crowded as many
as 101 children (50.5%).

The results of the multivariate analysis
using the enter method of logistic regression to
design digital applications are as follows:

95% C.| for

EXP(B)
B SE. Wad df p OR  Lower Upper
Dental caries 1.074 0371 8373 0004 2928 1414  6.063
Mother's education 1144 0402  8.076 0004 3138 1426 6.905
Knowledge 0918 0374 6.013 0014 2503 1202 5213
Tooth brushing behavior ~ 0.884 0.354  6.244 0012 2421 1210 4.842
Eating habit 1116 0353  9.993 0002 3.053 1528 6.099
Constant -4.405 0.767 32.978 0.000 0.012

1
1
1
1
1
1

Table 2. Risk factors for dental caries on

children's quality of life.

Table 2 results of the multivariate
analysis showed that the experience of dental
caries, mother's education, knowledge of dental
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caries, tooth brushing behavior, and eating
habits of cariogenic foods significantly affected
the quality of life (p<0.05).

Discussion

The results of the study of risk factors for
dental caries on children's quality of life were
influenced by dental caries experience, mother's
education, knowledge of dental caries, tooth
brushing behavior and eating habits of cariogenic
foods. The higher the dental and oral health
problems of children, the lower the quality of life
of children. This is in accordance with research
that proves that the status of dental caries is
related to the quality of life of children.*3*

Knowledge, attitudes, and good actions
about dental health affect the behavior of
maintaining dental and oral health in children.
Lack of dental health knowledge can lead to an
attitude of not caring about dental and oral
hygiene. The level of knowledge is one of the
main things that causes the high incidence of
caries.®*®

In this study, most of the children
answered correctly on the gquestionnaire about
the causes of caries, due to cavities, and the
importance of dental caries treatment, this is in
line with the opinion that there is a significant
relationship between knowledge and dental
caries status of children. The better the child's
level of knowledge, the lower the child's dental
caries."8

One indicator to measure a child's quality
of life is by looking at the frequency of tooth
brushing. The frequency of tooth brushing is
related to the incidence of dental -caries,
although other studies have shown that a
person's experience of dental caries is more
influential on cases of dental caries. The
behavior of brushing teeth using toothpaste
containing fluoride can prevent dental caries and
periodontitis, %19

The eating habits of elementary school
children that are often encountered are
consuming cariogenic foods such as snacks
available at school this can affect the child's
appetite so that the child is malnourished.???
Consumption of sugar by children such as
drinking and eating sweet foods more than once
a week there is a significant relationship with the
dental caries index of children.”® The frequency
of consuming sweet foods or fast food has a
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significant relationship with the dental caries
index (DMFT) and children's quality of life.?
Dental caries that is not treated can reduce
productivity in children, which can indirectly
affect the quality of life.*®

The algorithm equation formed from the
results of the multivariate test for designing
digital applications is: Quality of life
(Y) = -
4.405+1.074X,+1.144X,+0.918X53+0.884X,+1.11
6Xs
Information:
X, : Experience of dental caries,
X5 : Mother's Education,
X3 : Knowledge about dental caries,
X4: The behavior of brushing teeth,
X5 : The habit of eating cariogenic food
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Figure 1. System Design Diagram.

This type of application website is a
dynamic website with input data that is
processed into output data. The initial trial of this
application website uses free web hosting,
namely firebase. This application website has a
simple appearance, using the Hypertext Markup
Language or HTML programming language to
create the page, Cascading Style Sheets or CSS
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to modify the appearance so that it is more
structured and uniform, and Javascript to
perform authentication and function creation.

The appearance of the application
website for early detection of quality of life in
children related to the risk of dental caries is as
follows:

"\ /

Figure 2. Main Page.

HUE SIONE R
FAKTOR SISO MKAMIES CIG!

Figure 4. Resultﬁage.

Conclusions

Based on the results of the study, it can
be concluded:

Risk factors that influence the quality of
life of children are dental caries experience,
mother's education, knowledge about dental
caries, tooth brushing behavior, and eating
habits of cariogenic foods.

The finding of the algorithm equation for
designing a website-based digital application,
namely:

(Y) = -
4.405+1.074X1+1.144X2+0.918X3+0.884X4+1.1
16X5

The creation of a digital application
website for early detection of children's quality of
life related to the risk of dental caries, namely
Early Detection of Life Quality based on Caries
(DLQC).

Ethical Clearance

The study was conducted after obtaining
approval from the Ethics Committee of the
Health Polytechnic of the Ministry of Health
Yogyakarta No.e-
KEPK/POLKESYO/0321/111/2021

Declaration of Interest
The authors report no conflict of interest.

References

1. Pop Acev D, Brumini M, Slaj M, Kati¢ V, Spalj S. Child
Perceptions Questionnaire in Croatia: two domains for
measuring oral health. Acta Stomatol Croat Int J oral Sci Dent
Med. 2019;53(1):47-54.

2. Kemenkes RI. Hasil utama riskesdas 2018. Jakarta.

3. Bahar A, Permana HH, Darwita RR, Setiawati F, Ramadhani A,
Rahardjo A, et al. Dental Caries Experience and Associated
Factors Among 12-year-old Schoolchildren in East Jakarta,
Indonesia. J Int Dent Med Res. 2021;14(2):666—70.

4. Riolina A. Peran Guru dalam Meningkatkan Kesehatan Gigi dan
Mulut Siswa di Sekolah Dasar. JIKG (Jurnal llmu Kedokt Gigi).
2018;1(2):51-4.

5. Purnama T, Ngatemi IF, Widiyastuti R. Model Mentoring
Teachers and Parents as an Efforts for Brushing Teeth
Behavior in Preschool Children. Indian J Forensic Med
Toxicology. 2020;14(4):3511.

6. Bekes K, Omara M, Safar S, Stamm T. The German version of
early childhood oral health impact scale (ECOHIS-G):
translation, reliability, and validity. Clin Oral Investig.
2019;23(12):4449-54.

7. Shin H-S, Han D-H, Shin M-S, Lee H-J, Kim M-S, Kim H-D.
Korean version of child perceptions questionnaire and dental
caries among Korean children. PLoS One.
2015;10(2):e0116011.

8. Sharna N, Ramakrishnan M, Samuel V, Ravikumar D,

Volume - 15 - Number - 3 - 2022

Page 1125




Journal of International Dental and Medical Research ISSN 1309-100X

Website Early Detection Dental Caries Risk

Wiworo Haryani and et al

Cheenglembi K, Anil S. Association between early childhood
caries and quality of life: early childhood oral health impact
scale and Pufa index. Dent J. 2019;7(4):95.

9. Zaror C, Atala-Acevedo C, Espinoza-Espinoza G, Mufioz-Millan
P, Mufioz S, Martinez-Zapata MJ, et al. Cross-cultural
adaptation and psychometric evaluation of the early childhood
oral health impact scale (ECOHIS) in chilean population. Health
Qual Life Outcomes. 2018;16(1):1-11.

10. Montero J, Costa J, Bica |, Barrios R. Caries and quality of life
in portuguese adolescents: Impact of diet and behavioural risk
factors. J Clin Exp Dent. 2018;10(3):e218.

11. Nagaraj A, Vishnani P, Yousuf A, Ganta S, Singh K, Acharya S.
Perception of dentists about caries-risk assessment tools in
Jaipur, India: a cross-sectional study. J Int Oral Heal JIOH.
2015;7(8):77.

12. Pratama D. Sistem Informasi Penyakit Gigi Berbasis Website.
University of Technology Yogyakarta; 2020.

13. Haryani W, Setiyobroto |, Siregar IHY. The Influence of the
Knowledge about Cariogenic Food Towards Dental Caries and
Nutrition Status Among 9-11 Years OIld Children. J Kesehat
Gigi. 2020;7(1):40-5.

14. Chaffee BW, Rodrigues PH, Kramer PF, Vitolo MR, Feldens CA.
Oral health-related quality-of-life scores differ by socioeconomic
status and caries experience. Community Dent Oral Epidemiol.
2017;45(3):216-24.

15. Blaggana A, Grover V, Anjali AK, Blaggana V, Tanwar R, Kaur
H, et al. Oral health knowledge, attitudes and practice
behaviour among secondary school children in Chandigarh. J
Clin diagnostic Res JCDR. 2016;10(10):ZC01.

16. Sonoda C, Ebisawa M, Nakashima H, Sakurai Y. Dental caries
experience, rather than toothbrushing, influences the incidence
of dental caries in young Japanese adults. Community Dent
Health. 2017;34(2):118-21.

17. Sischo L, Broder H. Oral health-related quality of life: what, why,
how, and future implications. J Dent Res. 2011;90(11):1264-70.

18. Ruwanda RA, Basid A. Faktor-Faktor Yang Berhubungan
Dengan Status Karies Gigi Pada Anak Sekolah Min 1 Kota
Banjarmasin. J Kesehat Indones. 2019;9(3):149-56.

19. Fitriyanti L. Geographic Information System of Dental Caries
Management (Sig-Mkg) to Improve the Quality of Information in
Dental and Oral Health Services in Puskesmas. Dent Health.
2021;6(7).

20. Yeh D-Y, Kuo H-C, Yang Y-H, Ho P-S. The responsiveness of
patients’ quality of life to dental caries treatment—A prospective
study. PLoS One. 2016;11(10):e0164707.

21. Nurilawaty V, Purnama T, Zahra MF. Carbohydrate Diet during
the Covid-19 Pandemic (Case Study: 4 th Grade Students of
Elementary School 02 Meruya Utara, West Jakarta). Int Res J
Pharm Med Sci. 2021;4(4):37-40.

22. Elangovan A, Mungara J, Joseph E. Exploring the relation
between body mass index, diet, and dental caries among 6-12-
year-old children. J Indian Soc Pedod Prev Dent.
2012;30(4):293.

23. Mahboobi Z, Pakdaman A, Yazdani R, Azadbakht L, Montazeri
A. Dietary free sugar and dental caries in children: A systematic
review on longitudinal studies. Heal Promot Perspect.
2021;11(3):271.

Volume - 15 - Number - 3 - 2022

Page 1126




