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ABSTRACT Stunting can affect dental health due to changes in saliva content. Saliva that cannot work optimally will
increase the risk of dental caries. This study highlights the importance of paying attention to oral health in children who are
stunted, as changes in their salivary characteristics can increase the risk of dental caries. Provide a foundation for educational
campaigns to parents and the community about the importance of oral health care for preschool children at risk of stunting.
The problem in this research is the high level of caries in preschool children at the DWP V Jatirejo Kindergarten. This study
aims to determine the association between stunting and the potential of hydrogen (pH) in the saliva of preschool children at
DWP V lJatirejo Kindergarten, Lekok District, Pasuruan Regency. The study design was ananalytic observational with a
cross-sectional approach, the sample in this study was 40 students who were determined using the Slovin formula with a
proportional stratified random sampling technique. The stunting variable data collection method was measuring of
Height/Age using microtoise and the saliva pH variable was measured using pH meters, and the data analysis techniques
used the chi-squared test. Results: There is an association between stunting and the saliva pH in preschool children at DWP
V Jatirejo Kindergarten. The Height/Age measurement results to determine the stunting status of respondents were found to

be dominated by short height (stunted), and the saliva pH category of respondents was dominated by the acidic category.

INDEX TERMS Caries, pH Saliva, Preschool Children, Stunting.

. INTRODUCTION

Malnutrition or nutritional imbalance is a health problem that
cannot be fully overcomed by Indonesian government [1].
Height is a single parameter for WHO anthropometric
examination which indicates malnutrition status over a long
or chronic period of time. A height of children that is shorter
or if it is below minus 2 standard deviations (<-2SD) from
the WHO median anthropometric standard is said to be
experiencing stunting or undernutrition [2][3].

Based on stunting prevalence data obtained by WHO in
2018, Indonesia is included as the third country with the
highest prevalence of stunting in the Southeast Asia region.
The results of the 2018 Basic Health Research show that the
average prevalence of stunted toddlers in Indonesia reached
30.85%, ranking fifth in the world for the highest number of
stunting cases. East Java Province has a stunting prevalence
of 32.7%, this figure shows that the prevalence of stunting in
East Java Province is still above the national average
prevalence [4].
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This stunting condition can cause several health
problems in children, including oral health problems.
Children who experience stunting will be more susceptible
to dental health problems, including caries because there is a
change in the characteristics of saliva, namely a decrease in
flow rate and the degree of pH acidity in the oral cavity [5].

The risk factor for dental caries is saliva. Saliva which
has a pH value of 5.7 is said to be the critical point for tooth
decay. This happens about 2 minutes after the sugar enters
the plaque. If sugar enters food and drink that has been
swallowed, it takes about 13 minutes to raise the pH above
the critical point to stop tooth decay [6][7] Data obtained
from the 2019 Global Burden of Disease Study states that the
most common oral disease is caries (cavities) which is
experienced by around 3.5 M of the world's population and
it is estimated that there are 520 million children who
experience caries in primary teeth [8]. The percentage of
children who experience cavities (caries) reaches 93% in the
5-6 year age range, meaning that only 7% of children in
Indonesia are free from dental caries [4].
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Data obtained from the 2019 Global Burden of Disease
Study states that the most common oral disease is caries
(cavities) which is experienced by around 3.5 M of the
world's population and it is estimated that there are 520
million children who experience caries in primary teeth [8].
The percentage of children who experience cavities (caries)
reaches 93% in the 5-6 year age range, meaning that only 7%
of children in Indonesia are free from dental caries [4].

Preschool children are children aged 3 to 6 years,
growing with various kinds of potential which, if stimulated
and developed, will develop their potential optimally [6]. At
this time, almost all children experience a sensitive period
where children grow and develop quickly and strongly. A
child's growth and development is greatly influenced by
health factors, therefore it is very important to pay attention
to this from an early age. If a child gets balanced and healthy
nutrition, he will grow and develop optimally. The aim of
maintaining children's health is to prevent diseases that can
hinder children's learning and intelligence [9].

According to several recent studies, it is clear that there
is a association between malnutrition, stunting and dental
caries [10],[5], [6],[9],[11]. This is also in line with other
research which concluded that there was a association
between the average value of saliva flow rate, and saliva pH
in stunted children and dental caries [13][14].

Dharma Wanita Persatuan (DWP) V Jatirejo
Kindergarten is located in Pasuruan Regency, under the
working area of the Lekok Health Center. According to data
recorded in the Pasuruan Regency Government's Stunting
Data Publication Information System (SIPuDing) in August
2023, Jatirejo Village is the Stunting LOKUS (Focus
Location) village with the highest number of toddlers
experiencing stunting compared to other villages in the
Lekok Health Center working area.

The results of the initial examination carried out by
researchers at the DWP V Jatirejo Kindergarten, Lekok
District, Pasuruan Regency on 18-19 August 2023 from 14
students found that the average def-t was 10.4, which means
it was included in the childhood caries category. severe early
onset according to the dental caries standards applied by
WHO (World Health Organization) [15].

Based on the background above, the problem in this
research is the high level of caries in DWP V Kindergarten
students. This research aims to see the association between
stunting and the potential of hydrogen (pH) of saliva in
preschool children in DWP V Jatirejo Kindergarten , Lekok
District, Pasuruan Regency.

. METHODS

This research was conducted at the Dharma Wanita PBB V
Jatirejo Kindergarten, Lekok District, Pasuruan Regency,
which was held in January 2024. The study design is an
analytic observational study with a cross-sectional approach.
The population in this study was all 45 DWP V Jatirejo
Kindergarten students. The research sample was determined
using the Slovin formula with proportional stratified random
sampling technique so that the sample size in this study was
40 students.
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The method for collecting data on the stunting variable is
by observing TB/U measurements using microtoise. Then the
researcher identified the respondent's height and calculated
using the TB/U formula to determine stunting status. For ages
< 60 months (5 years), identified using the WHO Z-Score
anthropometric index (Height divided by Age), and for ages >
60 months (over 5 years), using the CDC-2000 growth curve
plot with the formula actual TB divided by ideal TB multiplied
by 100% then interpreted into the Waterlow classification.

The data collection method for the saliva pH variable was
carried out by observing the degree of saliva acidity using a
pH meter. Saliva samples were collected by spitting, namely
the respondent's saliva sample was allowed to collect in the
oral cavity for 30 seconds and then the saliva was released into
a saliva sample container [16], this was done repeatedly until
the sample was collected at = 10 ml. Next, saliva will be
measured using a digital pH meter measuring indicator that
has been calibrated [17]. The pH meter is inserted into the
saliva sample container until it reaches the tip of the electrode,
then the tool will automatically show the results of the degree
of acidity of the pH saliva.

The data analysis technique used in this research is the chi-
squared test to determine the association between the stunting
variable and the potential of hydrogen (pH) of saliva in
preschool children at DWP V Jatirejo Kindergarten, Lekok
District, Pasuruan Regency.

lll. RESULTS

Based on the data presented in TABLE 1, it can be concluded
that based on gender the majority of respondents in this study
were men (60%). In terms of age, the majority of respondents
were 5 years old (57.5%).

TABLE 1
Characteristic of Respondent

Characteristic of

Respondents Frequency (N) Percentage (%)
Gender
Boy 24 60
Girl 16 40
Total 40 100
Age (Years)
4 4 10
5 23 57,5
6 13 32,5
Total 40 100
TABLE 2
Distribution of Height/Age
Height/Age
Masurement Frequency (N) Percentage (%)
(Category)
Normal 9 22,5
Short 31 77,5
Total 40 100

TABLE 2 shows the results of the data collection based on
Height/age examination to determine the stunting status of
respondents in this study who were dominated by short height,
namely 31 students (77.5%).
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TABLE 3
Distribution of pH Saliva
pH Saliva Frequency (N) Percentage (%)
Acidic 38 95
Neutral 2 5
Alkaline 0 0
Total 40 100

TABLE 3 shows that the majority of respondents in this
study had the potential of hydrogen (pH) of saliva in the acidic
category, 38 students (95%).

TABEL 4
Chi-squared analysis test between stunting and pH saliva
of preschool children

Potential of Stunting (Height/Age
Hydrogen (pH) measurement) Total p value
Saliva Normal Short
Acidic 7 31 38
Neutral 2 0 2
Alkaline 0 0 0.007
Total 9 31 40

Based on TABLE 4 the p value is 0.007, so it is known that
there is a association between stunting and the potential of
hydrogen (pH) of saliva in preschool children at Dharma
Wanita PBB V Kindergarten, Jatirejo, Lekok District,
Pasuruan Regency.

IV. DISCUSSION

Stunting is also known as a condition where a child
experiences a decrease in growth faltering ability as a result of
long-lasting malnutrition. The incidence of stunting in
Indonesia is still a big problem that requires serious handling
from all parties. Therefore, the Indonesian government has
now made the stunting management program a national
priority program that requires integrated treatment to reduce
the increase in the number of cases [18].

Children who experience stunting have a association with
dental and oral health based on causal factors related to the
First 1000 Days of Birth (HPK). Malnutrition that occurs in
the mother and before the child is 2 years old will cause the
child to experience stunting, lack of nutrition at 1000 HPK
makes stunted children have a higher risk of dental health
problems than normal children [19].

The condition of stunting can cause several dental health
problems in children, because there is a change in the
characteristics of saliva, namely a decrease in the rate of saliva
flow and the acidity of the pH of saliva in the oral cavity.
Stunting has an impact on susceptibility to infection,
especially dental caries and affects the development of teeth,
soft tissue and saliva composition in the oral cavity [5].

Saliva has a function, namely to lubricate the oral cavity,
as a buffer system and protect against dehydration, to protect
the oral cavity by preventing the colonization of pathogenic
bacteria and neutralizing the oral cavity from acidic conditions
so as to avoid enamel demineralization which causes dental
caries [20].
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According to the caries theory from Kidd & Bechal there
are 3 main factors that cause dental caries, namely the host
(saliva and teeth), bacteria, and food. The condition of stunting
triggers dental caries due to problems with host components,
which increases the risk of dental caries [21]. The condition of
stunting causes children to experience hyposalivation, as a
result of changes in the characteristics of saliva this causes dry
mouth conditions and the pH in the oral cavity becomes acidic
so that children who experience stunting are susceptible to
dental caries [14].

The degree of pH acidity of saliva is in the neutral category
in the oral cavity, namely 6.5-7.5 and if the pH value of saliva
falls to < 5.5, it means the situation is very critical. Bacterial
growth occurs at low saliva pH (acidic). If the pH of saliva is
in a normal state, this can maintain the balance of tooth
remineralization and demineralization [22]. The thing to
worry about is that if the saliva pH is in the acidic category, it
can trigger enamel demineralization and increase the risk of
developing bacteria that cause dental caries [23]. During the
deminerilization process, the result of a decrease in pH to acid
causes the buffer to not function properly, thereby triggering
the formation of cavities [24][25].

Based on the results of research observations, respondents'
height measurements were dominated by short TB (stunting)
and the results of measuring the average respondent's saliva
pH were low (acidic) or (< 7). Low saliva pH (acidic) in the
oral cavity as a result of stunting will facilitate the
development of acidogenic bacteria such as streptococcus
mutans and lactobacillus, which are the main microorganisms
that cause the formation of dental caries [26]

This is in accordance with research conducted by Rahayu
et al. which explains that there is a association between
salivary pH and the occurrence of dental caries in preschool
children. The lower the saliva pH, the higher the risk of dental
caries, however, dental caries will still occur when the saliva
pH is alkaline or normal. Therefore, many other factors
influence the formation of dental caries, but saliva has a big
influence which is also supported by other factors such as
food, which makes the pH of saliva acidic.

According to research conducted by oleh Kazakova N.N
& Sobirov there are several factors that influence the pH of
saliva in the oral cavity, including food selection and level of
oral hygiene, age, and other factors. When you don't consume
balanced nutritious foods rich in fiber and don't reduce your
consumption of cariogenic foods and don't practice proper
maintenance of dental and oral hygiene, this can cause the pH
of your saliva to become more acidic. Several factors that
influence changes in saliva pH include the average saliva flow
rate, microorganisms in the oral cavity, saliva buffer capacity,
and food [29]. A significant and continuous decrease in saliva
pH will result in enamel demineralization which is susceptible
to the risk of cavity formation [22]. pH will result in enamel
demineralization which is susceptible to the risk of cavity
formation [22].

Based on the results of the research, it shows that there is
a association between stunting and the potential of Hydrogen
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(pH) of saliva in preschool children at DWP V Jatirejo
Kindergarten, Lekok District, Pasuruan Regency. Also
supported by research conducted explains that there is a
association between salivary pH and the occurrence of dental
caries in preschool children. The lower the saliva pH, the
higher the risk of dental caries, however, dental caries will still
occur when the saliva pH is alkaline or normal. The lower the
saliva pH, the higher the risk of dental caries, however, dental
caries will still occur when the saliva pH is alkaline or normal.

Also supported by research conducted by Asriawal &
Jumriani it is explained that there is a association between the
level of dental caries in preschool children and stunting, the
lower the saliva pH, the higher the risk of dental caries. Acidic
and basic conditions can be shown on a pH measurement scale
of around 0-14 with the lower the inverse ratio, the more acidic
the pH value is in the solution. Meanwhile, increasing the pH
value means increasing alkaline in the solution, a value of 0 is
a very low pH compared to acid, pH 7 is neutral, and a pH
above 7 is alkaline with a pH limit of 14.8. This is also
supported by the results of research conducted by Setyorini et
al. stated that the reason why stunted children have a high risk
of dental health problems is because the role of host saliva or
saliva as self-cleaning is disrupted.

Research conducted by Pebruanti & Rokhaidah has
explained several factors that cause stunting in preschool
children, namely low level of education and family income.
Both conditions of stunting and saliva pH are chronic,
therefore further research is needed to further analyze the
association between stunting and saliva pH on dental caries.

The implications of this study are to demonstrate that
children experiencing stunting have a tendency towards acidic
saliva pH, which poses a risk factor for the formation of dental
caries. The findings of this research highlight the importance
of understanding the relationship between general health
conditions, such as stunting, and dental health in preschool
children [31]. These implications emphasize the importance of
early detection of stunting in preschool children and taking
appropriate preventive measures to reduce the risk of dental
caries [32].

The study findings can serve as a basis for the development
of dental health education programs targeting preschool
children at risk of stunting. These programs can include
information about the importance of good dental care and
healthy eating habits to reduce the risk of dental caries and
improve overall health [33]. The implications of this research
can also provide a foundation for the development of more
holistic health policies that integrate general healthcare with
dental care, especially within the context of preschool
education in kindergartens [34].

V. CONCLUSION

The purpose of this study is to determine the relationship
between stunting and the potential of hydrogen (pH) in the
saliva of preschool children at DWP V Jatirejo Kindergarten,
Lekok District, Pasuruan Regency. Based on the results of
previous research and discussion, it can be concluded that
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there is a association between stunting and the potential of
Hydrogen (pH) of saliva in preschool children at DWP V
Jatirejo Kindergarten, Lekok District, Pasuruan Regency with
p (0.007) <0.05.

Even though a child only has primary teeth in his oral
cavity, a child still needs to get serious attention from his
parents because milk teeth will affect the growth of the child's
permanent teeth later. The role of parents is very important and
needed in guiding, understanding, reminding, and providing
and seeking facilities that support children to maintain healthy
teeth and mouth [35].

Recommendations for further research is to include other
factors that have the potential to influence saliva pH, such as
diet and oral health maintenance to deepen understanding of
the association between nutrition and oral health in stunted
toddlers.
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