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Abstract

Background: In Indonesia, caries is one of many dental and oral health problems which has a high
incidence rate. Caries prevalence, according to Riskesdas (2013), is 1.4%. This figure is higher than
the target aimed by WHO aimed, which is a caries index (DMFT-T) of 1%:. Caries experience sufferers
increased by 5.1% from 67.2% in 2007 to 72.3% in 2013. About 80-90% of school children have
cavities which often cause pain and discomfort.

Aim: This research aims to determine the relationship of Fluoride and Calcium levels in drinking
water to dental caries in children of 6-8 years in the city of Bangkalan.

Method: This study is a community-based observational analytic study. This study uses a cross-
sectional design.

Results: During the test of the levels of fluoride and calcium in the urban area — precisely in SDN
Demangan 01 — the result of the fluoride level was 0.058 mg/dL, and the calcium one was 103.3
mag/dL. During the test of the levels of fluoride and calcium in the coastal area — precisely at SDN
Pangeranan 05 — the result of the fluoride level was 0.072 mg/dL, and the calcium one was 168.1
mg/dL.

Conclusion: People's behavior is an important factor in caries increment besides fluoride and
calcium. Predisposing factors in the study led to an increase and treatment among the two research

sites.
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INTRODUCTION

Caries is one of the dental and oral health problems
which has a high incidence rate in Indonesia. According
to Riskesdas (2013), caries prevalence in Indonesia is
1.4%, which is higher than the WHO target of caries
index (DMFT-T): 1%. According to Riskesdas (2013),
people who have active dental caries increased by 9.8%
from 43.4% in 2007 to 53.2% in 2013. Whereas caries
sufferers increased by 5.1% from 67.2% in 2007 to
72.3% in 2013 (KKR, 2013) Around 60-90% of
elementary students, have cavities that often cause pain
and discomfort (World Health Organization, 2013) East
Java Province is one of the three provinces that have the
highest increase in dental and oral health problems in
Indonesia, which increased by 8.3% from 20.3% in 2007
to 28.6% in 2013 (KKR, 2013) East Java Province
experienced an increase in the prevalence of active
caries from 2007 to 2013 which is the increase of 3%
from 47% in 2007 up to 50.8% in 2013 (Hartiningrum, &
Fitriyah, 2018).
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Caries is a common disease that can occur at any
age, races, socio-economics, and sexes. The main
factor that can cause diseases, such as dental caries, is
the activity of microorganisms. These microorganisms
reside in the teeth structure in the form of biofilms so that
it leads to the formation of dental plague (Srivastava,
Gupta, & Rana, 2013). Caries is a disease of the hard
tissue of the teeth caused by the distribution of
microorganisms on carbohydrates. Caries is
characterized by demineralization of enamel and
dentine, followed by the damage of organic ingredients.
Caries caused changes in the form of reactionary dentin
and pulpitis when it approached the pulp, deliver
bacterial invasion and pulp death. The infected pulp
tissue will cause changes in the periapical tissue (Kidd,
& Bechal, 2012).
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Important factors that also caused caries are dental
plague, suitable carbohydrate (especially sugar),
vulnerable tooth surface, and time. These factors
worked together. Plague bacteria have the ability to
ferment carbohydrate substrates in suitable foods (e.g.,
glucose and sucrose) to form acids and cause a
decrease in pH to below 5or4.5in 2to 1-3 minutes. The
plague will remain acidic for some time. This repeated
pH decreases over a period of time and results in
demineralization on the vulnerable surface of the tooth,
and the caries process begins. Dental caries will only
occur if the four factors are present. Dental caries also
occur if there are some various risk factors, for example,
age, sex, level of education, economic level,
environment, attitudes, and behaviors related to the
dental health (Mashabi, Djoharnas, & Darwita, 2008)
These risk factors play an indirect role in the process of
caries occurrence.

Dental health in early childhood needs more
attention because this period is an important period in
the development of healthy teeth (Pawar, & Garten,
2010; Zafar, Harnekar, & Siddigi, 2009). Dental
problems which are caries in children of 6-8 years have
an impact on dental health, such as the relationship with
caries experience in the permanent teeth (Alm, 2008).
Caries is a chronic disease that involved hard tissues of
teeth due to the activity of microorganisms and
demineralization of hard tissues which are not matched
by remineralization. Caries is one of the most common
oral health problem (Wong, & Lo, 2012; Abidin, &
Musadar, 2018).

The definition of Fluoride is a natural chemical that
strengthens enamel (email), the hard outer layer of the
teeth. Fluoride helps to prevent tooth decay and repair
premature damage to the teeth. Fluoride (F) is a
chemical that is presented in nature and an ingredient
that influences the environment from natural and
industrial sources. The main source of fluoride is water.
The other sources of fluoride are found in food and
dental products from industries that used salts
containing fluoride andfor hydro fluoride acid
(Chattopadhyay, et al. 2011).

Calcium is the most important mineral needed by
humans. Calcium helps the formation of bones and
teeth. It is needed for blood clotting, signal transmission
in nerve cells, and muscle contraction (Hariyadi,
Purwanti, & Wardani, 2016; Hariyadi, Hendradi, et al.
2016; Sabir, et al. 2016; Nasution, Noerjanto, &
Triwanto, 2008). Calcium helps prevent osteoporosis. Of
all the calcium contained in the human body, 99% is in
the bones and teeth. Calcium also seems to play a role
in lowering blood pressure, and it has been shown to
reduce the risk of cardiovascular disease in post-
menopausal women. Minerals of calcium and phosphate
as calculus formers can be obtained from food and drink,
especially in people who lived in the coastal area
(Apsari, et al. 2016). People who lived in there generally
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consume drinking water from well water containing
fluoride and besides also contained phosphate and
calcium, which are quite high. Based on the facts, this
research aims to determine the relationship of Fluoride
and Calcium levels in drinking water to dental caries in
children aged 6-8 years in the city of Bangkalan.

METHODS

This study used a community-based observational
analytic and a cross-sectional design. The sample in this
study was elementary students aged 6-8 years from SD
Demangan 01 Bangkalan and SDN Pangeranan 05
Bangkalan using a total sampling technique (220
students)

The independent variable of this study was caries
severity, and the related ones were caries severity with
dental caries index DMF-T and def-t. The data collection
procedure used is the questionnaire method.
Questionnaires were given to grade 1 and 2 elementary
students in Bangkalan City.

The technique of collecting caries severity data is by
directly examining the oral condition of the object of the
study to find out the index def-t and DMF-T for students
in grades 1 and 2 of the elementary school in the
Bangkalan city. This research involves participants in
the process using a questionnaire that was accordant
with the ethical research principle based on the
regulation of research ethics regulation. The present
study was carried out in accordance with the research
principles. This study implemented the basic principle
ethics of respect, beneficence, non-maleficence, and
justice.

Data obtained from the results of giving
questionnaires and clinical examination results in grades
1 and 2 elementary students in the Bangkalan City were
processed using the T-test, Mann-Whitney test, and
Spearman test of SPSS.

RESULTS

Data were obtained from several areas in the urban
area of Bangkalan city precisely at SD Demangan 01;
and the coastal area at Pangeranan 05 Elementary
School with 70 students in each place. Hence,the total
among those all is 140 students under study.

In fluoride and calcium levels test in the urban area,
precisely in SDN Demangan 01, the results of fluoride
levels were 0.058 mg / dL and the calcium ones were
103.3 mg / dL. Whereas fluoride and calcium levels test
in the coastal area, precisely at SDN Pangeranan 05,
the results of fluoride levels were 0.072 mg / dL and the
calcium ones were 168.1 mg / dL.

Based on these results, a data analysis test was
performed using the T-test pair statistical test to
determine the existence of a comparison. This study is
a community-based observational analytic study and
uses a cross-sectional design.
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Based on the statistical test of the relation between
the def-t and DMF-T scores in Bangkalan which use the
Mann-Whitney Test, the cormrelation coefficient value
was 4.093 and the P-value was 0.000. It means that
there is an influence between the regions with def-t and
DMF -T scores.

Based on the statistical test of the relation between
def-t and DMF-T scores and fluoride levels in Bangkalan
used Spearman test, the correlation coefficient value
was 0.725 (correlation coefficient> 0.2), and the P-value
was 0,000 (p-value <0.05) which means there is a
relationship between def-t as well as DMF-T scores and
fluoride levels.

Based on the statistical test of the relation between
def-t and DEF-T scores and calcium levels in Bangkalan
city used spearman test, the correlation coefficient value
was 4.093 and the P-value value was 0,000, which
means that there is an influence between the def-t and
DMF-T levels with calcium levels.

DISCUSSION

This study was conducted to determine the relation
between fluoride levels and calcium in the water against
dental caries in children aged 6-8 years in Bangkalan
city. The study was conducted in July - October 2018 in
SDN Demangan 01 and SDN Pangeranan 05
Bangkalan Regency. There were 140 respondents of
parents and children aged 6-8 years as subjects of the
study.

Based on the research results which have been
done, the fluoride levels of SDN Demangan were 0.058
mg/ L and calcium levels were 103.3 mg / L in the urban
area of PDAM water. Whereas in Pangerangan 05 SDN,
the fluoride levels were 0.072 mg / L and calcium levels
were 168.1 mg / L in the coastal area of well water.
Based on the statistical tests performed by the Mann-
Whitney test, it can be seen that there are influences
between regions with def-t and DMF-T scores. The
average score of def-T and DMF-T in the urban area was
found that caries decreased in eighth to sixteenth week,
with values at the eight week = 4.0588, and at sixteenth
week = 4.0294. Whereas in the coastal area, there was
an increase in caries in seventh to fifteenth week, with a
significant increase of the values obtained at the seventh
week = 5.0429 and at the fifteenth week =5.5000.

Based on the Minister of Health Regulation Number
429 / Menkes / Per / IV / 2010 concerning Water Quality
Requirements, the maximum levels of fluoride that can
be consumedis 1.5 mg /L (Wandrivel, Suharti, & Lestari,
2012). Based on Government Regulation No. 82 of 2001
concerning Management of Water Quality and First
Class Water Pollution Control which water used for
consumption of drinking water and for other needs,
maximum fluoride content is 0.5 mg / L (Pemerintah, &
OTONOM, 2001) .Based on the results of the
questionnaire filled out by respondents, about 62.8% of
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people who lived in the coastal area consume sweet
foods more than three times in a day. This result is
higher than the people who lived in the city. Only 47.5%
of people who live in cities consume sweets 2-3 times a
day. About 75.7% of people who live in the coastal area
brush their teeth twice a day. This result is higher than
the people who lived in the city. As many as 84.2% of
the urban population brush their teeth three times a day.
This caused a difference in the average scores of def-T
and DMF-T in the urban area with the coast one.

Calcium is a biological component among the most
abundant elements in the human body. Calcium plays
an important role in the body's physiological processes,
which is the process of bone and teeth mineralization.
Calcium is very important in the formation of teeth and
bone maintenance. Besides of that, the phosphor can
also make the bone and the teeth become strong;
hence, it is not easily damaged. In childhood, it requires
enough calcium for bone and teeth to develop normally
(Markovic, et al. 2009; Eda Nur, et al,2016).

Phosphor is the second largest mineral in the body,
which is 1% of body weight. Approximately 85% of
phosphor in the body is presented as the salt of calcium
phosphate in insoluble bones and teeth. The ratio of the
phosphor and calcium in bones is 1:2. The rest of
phosphor is presented in all body cells, half in muscle
and in extracellular fluids. As phospholipids, the
phosphor is a structural component of cell walls. As
organic phosphate, phosphor plays an important role in
reactions related to the storage or release of energy in
the form of Adenine Triphosphate (ATP) (Almatsier, Gizi,
2009). Phosphor is an important nutrient for humans and
animals. In addition, a phosphor is also important for
growth, maintenance, repair of all body tissues. It is
needed, along with calcium and magnesium for bone
growth and formation in infants and children.

Nutrition is important for the development and
maintenance of teeth such as vitamins A, C, and D.
Minerals such as calcium, phosphor, and fluoride are
also important in the development of teeth. Vitamin C is
important in normal synthesis. Dental enamel requires
vitamin A for formation. Vitamin D functions to help
calcium and phosphor when combined into
hydroxylapatite crystals, bone and teeth formation
matrix (Hall, & Girkin, 2004).

This is evidenced by the research on fluoride and
calcium levels in water from two sources, which are
PDAM and well water. Both of these waters have
calcium levels above 30 mg / L and fluoride levels below
1 mg/ L. Based on the results of the questionnaire filled
out by respondents, almost all respondents consumed
milk both in the urban and coastal areas. In the urban
area, there are 25.7% of respondents who consume milk
one time a day. Whereas in the coastal area, 54.2% of
respondents consume milk one time a day. So that the
average scores of def-T and DMF-T in the urban area is
lower than the coastal one. This difference is due to the
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high consumption of fluoride and calcium by the people
in the coastal area of Bangkalan in daily life.

CONCLUSION

There is a correlation between Fluoride and Calcium
levels in drinking water with dental caries in children of
6-8 years in Bangkalan city. The influence of Fluoride
and Calcium levels in coast area water is very important,

Sminingrat et al.

but for an increase in caries prevalence due to several
factors, one of which is the appropriate behavioral
factors in this study include the frequency of brushing,
eating patterns and fewer visits to the dentist compared
to children living in the urban area. The results of this
study concluded that predisposing factors in the study
led to an increase and treatment among the two
research sites.
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