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ABSTRACT Deaf children are children who have impaired senses of hearing. Limitations in communication and lack of
knowledge lead to poor behavior. Poor oral hygiene behavior leads to poor plaque index values. The problem in this study is
that the plaque index value of deaf students at SDLB Karya Mulia Surabaya is poor. Plaque control can be done
mechanically and chemically. Chemical control of dental plaque can be done by gargling. Gargling using natural ingredients
such as binahong leaves and betel leaves helps reduce plaque because they contain good antibacterial properties. The study
aims to determine the comparison of the effectiveness of gargling a decoction solution of binahong leaves and betel leaves
on the plaque index in deaf children at SDLB Karya Mulia Surabaya. The type of research used was Pre-experimental design
with pretest-postest design, with 51 students as research subjects. Data collection methods by observation. Data analysis
technique using Independent Sample T-test. The results showed that the Asymp.sig. (2-tailed) value was 0.012 which means
that the p (significance) value is smaller than a (0.05), thus it can be concluded that there is a comparison of the effectiveness
of gargling binahong leaf decoction solution and betel leaf against plaque index in deaf children at SDLB Karya Mulia
Surabaya and betel leaf decoction solution is more effective in reducing plaque index values than binahong leaf decoction
solution.

INDEX TERMS Bihanong Leaf, Betel Leaf, Plaque Index, Deaf Children.

I. INTRODUCTION that occur in deaf children is dental caries. Dental caries can

Deaf children are children who have a hearing impairment.
The basic deficiency of language possessed by deaf
children causes delays in language, limitations in
communication, lack of knowledge level, poor health and
psycho-social problems arise [1]. According to the World
Health Organization (WHO) in Riskesdas, as many as 34
million children have hearing loss.

The dental health status of deaf children is different
from that of children without special needs. Deaf children
have limitations in hearing and speaking so they lack
information and knowledge that influence actions in
maintaining healthy teeth and mouth. Even though their
physique is the same as children who do not have special
needs, their limitations affect their low dental and oral
hygiene status. One of the dental and oral health problems

Vol. 3 No.3, June 2023, pp:180-185
Homepage: ijahst.org

occur due to the interaction between dental plaque and the
acidic environment that is fermented by [2].

Dental plaque is a soft and thin layer made of a
combination of extracellular matrix, inorganic, germs, and
food residue left in the oral cavity. Streptococcus mutans
bacteria are present in dental plaque because they are
bacteria that cause dental plaque formation. Dental plaque
that is left in the oral cavity for a long time can cause dental
caries and periodontal disease [3]. Binahong leaves contain
many active chemical compounds that function to reduce
bacteria, namely flavonoids, alkaloids, terpenoids, tannins,
and saponins. Ethyl acetate of binahong leaf extract has
inhibitory power against Streptococcus mutans bacteria.

Deaf children at SLBN 1 Bantul and SLBB Wiyata
Dharma 1 Sleman Yogyakarta in 2019 found that 46% of
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students had poor Personal Hygiene Performance (PHP)
index scores [4]. Based on research conducted by
Budiningtyas at Karya Mulia Surabaya Special School, it
was found that 27.59% of students had a moderate plaque
index value and 72.41% had a bad plaque index value.

Poor plaque index values in deaf children can have an
impact on the health of their teeth and mouth. The impact
that can occur is dental caries. The prevalence of dental
caries in deaf children was 79.1% with an average Decay
Missing Filled Teeth (DMFT) of 5.69 with high criteria. In
addition, the dental and oral disease that can occur in deaf
people is gingivitis [5]. According to research shows that
98% of deaf people experience inflammation of the gums
with an average Gingival Index of 1.17 with moderate
gingivitis criteria[6][7][8].

The way to prevent dental and oral health problems is to
diligently clean your teeth and mouth. Regular dental
plaque control can help maintain oral hygiene to prevent
caries and periodontal disease. Plaque control can be done
in two ways, namely mechanically and chemically.
Mechanical plaque control can be done by brushing your
teeth twice a day and chemical plaque control by using
mouthwash. Gargling using natural ingredients is believed
to be safe by the public because it has small side effects.
Natural mouthwash can help prevent dental and oral health
problems [3].

One of the herbal plants used for mouthwash is the
binahong plant (Anredera cordifolia). Binahong leaves
contain many active chemical compounds that function to
reduce bacteria, namely flavonoids, alkaloids, terpenoids,
tannins, and saponins. Ethyl acetate of binahong leaf extract
has inhibitory power against Streptococcus mutans bacteria.
Binahong leaf rinse solution with concentrations of 75%,
50%, 25%, 12.5%, and 6.25% can inhibit the growth of
Streptococcus mutans bacteria [9].

Previous research conducted on patients with chronic
periodontitis stated that the contents of these compounds
were successful in helping to inhibit bacteria so as to reduce
dental plaque. Various compounds such as saponins,
alkaloids, phenolics and flavonoids are contained in
binahong leaves which function as antibacterial, anti-
inflammatory and antioxidants [10]. A high concentration
of binahong leaf extract can suppress the growth of
Streptococcus mutans bacteria. Natural mouthwash solution
from binahong leaves is a good antibacterial that can reduce
dental plaque.

Betel leaves have been known for a long time as an
ingredient for chewing, besides that betel leaves are also
used for gargling which is believed to strengthen teeth.
Betel leaves contain essential oils that function as good
antiseptics. Betel leaf extract can inhibit the growth of
streptococcus mutans bacteria [3]. Gargling with green
betel leaf water (Piper betel L.) can reduce the plaque index
value because green betel leaves contain essential oils,
catechins, and tannin compounds up to 4.2%. These
compounds have strong antibacterial and antifungal
properties and can inhibit the growth of various bacteria
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such as E. coli, Staphylococcus aureus, Klebsiclla
pasteurella, and kill Candida albicans which causes plaque
[11].

Based on previous research, it is proven that there is a
decrease in the value of the dental plaque index before and
after gargling mouthwash containing betel leaf (Piper betle)
in users of fixed orthodontic devices. This change in plaque
index value occurs because betel leaf mouthwash (Piper
betle) has antibacterial, antifungal and antiprotozoa
activities [12]. Previous studies conducted showed a
decrease in plaque index values before and after gargling
betel leaf solution. The plaque index category before
gargling the betel leaf solution was poor and after gargling
the betel leaf solution showed a decrease to a moderate
category.

Previous studies were conducted on non-disabled
patients with a history of chronic periodontitis and
orthodontics patients. In addition, it is more directed at
testing bacterial preparations, while this study was
conducted on children with special needs, namely deaf
children with healthy gingival conditions and not using
orthodontics. This study was also conducted to determine
the decrease in plaque index value directly.

Based on the initial examination conducted by
researchers at SDLB Karya Mulia Surabaya, it was found
that the average plaque index value in deaf children was 3.7
with poor criteria. Based on the description above, the
problem in this study is that the plaque index value of deaf
students at SDLB Karya Mulia Surabaya is poor.

This study contributes to the application of knowledge
about oral health. Poor plaque index values in deaf children
must be controlled by chemical plaque control using mouth
rinses made from natural or chemical ingredients. Natural
ingredients are proven to be safer to use as mouth rinses.
Binahong leaf and betel leaf can be alternatives as mouth
rinses. The use of this mouth rinse is expected to reduce the
plaque index value in deaf children. This aims to improve
the status of dental and oral hygiene in deaf children.

This study aims to determine the comparison of the
effectiveness of gargling a decoction solution of binahong
leaves and betel leaves on the plaque index in deaf children
at SDLB Karya Mulia Surabaya.

Il. METHOD

This research was conducted at SDLB Karya Mulia
Surabaya from January to March 2023. This type of
research was a pre-experimental design with a one-group
pretest-posttest design. The population in this study was 58
students with a total sample of 51 deaf students at SDLB
Karya Mulia Surabaya. The data collection method used in
this research is the observation method using observation
sheets as data collection instruments.

The initial procedure of this study was to make a
solution of binahong leaf and betel leaf decoction. Making
a solution of binahong leaf decoction is done by boiling.
Prepare binahong leaves about 7-9 leaves and wash with
running water then rinsed with sterile distilled water, bring
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850ml of water to a boil in a saucepan. Boil the binahong
leaves until half (15 minutes) to a temperature of 90°C.
Filter the solution with sterile filter paper and store the
solution in 20ml bottles at 0-8°C.

Making betel leaf decoction solution is done by boiling.
Prepare 30 grams of fresh betel leaves that have been
washed, rinse the betel leaves with sterile distilled water 3
times, cut the betel leaves with a size of 2-3 c¢cm, boil 100ml
of water in a pot at 90°C, boil the betel leaves for about 30
minutes and filtering is done using sterile filter paper and
stored in sterile bottles with a temperature of 0-8°C.

The research steps were to divide the sample into 2
groups. Group 1 (26 students) gargled using binahong leaf
decoction solution and group 2 (25 students) used betel leaf
decoction solution, then applied disclosing solution on the
index teeth. Measured the Personal Hygiene Performance
(PHP) index value. before gargling the binahong leaf and
betel leaf decoction solutions. Instructed the deaf children
to brush their teeth before treatment. Instructed the
binahong leaf decoction gargle group and the betel leaf
solution gargle group to gargle for 30 seconds. After
gargling, deaf children were instructed not to eat and drink
for up to 2 hours, after 2 hours, re-measuring the PHP index
value after gargling binahong leaf decoction solution and
betel leaf decoction solution. Analyzing research data using
Independent Sample T-Test data analysis techniques.

lll. RESULT

The research data were obtained from the calculation of the
PHP index before and after gargling with binahong
decoction and betel leaf decoction in deaf children at SDLLB
Karya Mulia Surabaya with a sample of 51 samples.

TABLE 1
Distribution of Research Subjects

Characteristics Frequency Percentage (%)
Gender
Boy 30 58,8
Girl 21 41,2
Total 51 100
Age
7-10 years old 26 51
11-13 years old 25 49
Total 51 100
Grade of Elementary
School 23 45,1
Grade 1-3 28 54,9
Grade 4-6
Total 51 100

Based on the results of the data in TABLE 1, it shows that
the distribution of research subjects based on the
characteristics of male gender as many as 30 people
(58.8%) and female as many as 21 people (41.2%), based
on age in children aged 7-10 years as many as 26 people
(51%) and age 11-13 years as many as 25 people (49%) and
based on the level of education in grades 4-6 as many as 28
people (54.9%) and grades 4-6 as many as 28 (54.9%).
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TABLE 2

Results of Plaque Index Data Collection Before and After Gargling
Binahong Leaf Decoction Solution

Category of Before gargling After Gargling
Plaque Index Frequency % Frequency %
™) )

Very Good 0 0 0 0
Good 0 0 6 23.1
Moderate 8 30.8 14 53.8
Poor 18 69.2 6 23.1
Total 26 100 26 100

Based on TABLE 2, it was found that the category of
plaque index values before gargling is as many as 0
students (0%) are included in the excellent and good
categories, as many as 8 students (30.8%) are included in
the moderate category and as many as 18 students (69.2%)
are included in the bad category. The category of plaque
index values after gargling is as many as 0 students (0%)
are included in the excellent category, as many as 6
students (23.1%) are included in the good category, as
many as 14 students (53.8%) are included in the moderate
category, and 6 students (23.1%) are included in the bad
category.

TABLE 3

Results of Plaque Index Data Collection Before and After Gargling
Betel Leaf Decoction Solution

Category of Before gargling After Gargling
Plaque Index
Frequency (N) % Frequency %
(N)

Very Good 0 0 0 0
Good 0 0 9 36
Moderate 11 44 16 64

Poor 14 56 0 0
Total 25 100 26 100

Based on TABLE 3, it was found that the category of
plaque index values before gargling is as many as 0
students (0%) are included in the excellent and good
categories, as many as 11 students (40%) are included in
the moderate category and as many as 14 students (56%)
are included in the bad category. The category of plaque
index values after gargling is 0 students (0%) included in
the excellent category, 9 students (36%) included in the
good category, 16 students (64%) included in the moderate
category, and 0 students (0%) included in the bad category.

TABLE 4

Plaque Index Value Before and After Gargling Binahong Leaf
Decoction Solution

Plaque Index Mean Sig. Std.Deviation N
Before 3.72 0.000 0.58 26
After 2.68 0.000 0.86 26
Average of 1.03

reduction

Based on TABLE 4, the average plaque index value
before rinsing with a solution of binahong leaves was 3.72
(std.deviation 0.58). The plaque index value after rinsing
with a decoction of binahong leaves is 2.68 with a
difference of 1.03 (std.deviation 0.86). The Sig.(2-tailed)
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value from the results of the Paired T-Test was 0.000 which
means the p-value (significance) is smaller than a (0.05) so
that there is a decrease in the plaque index value after
rinsing the binahong leaf decoction solution.

TABLE 5
Plaque Index Value Before and After Gargling Betel Leaf Decoction
Solution

Plaque Index Mean Sig. Std.Deviation N
Before 3.52 0.000 0.67 25
After 2.10 0.000 0.73 25
Average of 1.42
reduction

Based on TABLE 5, the average plaque index value
before rinsing using betel leaf was 3.52 (std.deviation 0.67)
and after rinsing it was 2.10 (std.deviation 0.73) with a
difference of 1.42. The Sig.(2-tailed) value of the Paired T-
Test was 0.000, which means that the p value (significance)
is smaller than a (0.05) so that there is a decrease in the
plaque index value after rinsing the betel leaf boiled
solution.

TABLE 6

Independent T-Test Test of comparative Effectiveness of Gargling
Binahong Leaf and Betel Leaf Decoction on Plaque Index

Gargling Groups N Sig.
PHP Index After Gargling 26

Binahong Leaf Solution 0.012
PHP Index After Gargling 25

Betel Leaf Solution

Based on TABLE 6 the results of the Independent T-
Test test obtained an Asymp.sig. (2-tailed) value of 0.012
which means that the p value (significance) is smaller than
a (0.05), thus it can be concluded that HO is rejected and H1
is accepted, so there is a significant comparison in the
effectiveness of gargling binahong leaf decoction solution
and betel leaf decoction solution on plaque index in deaf
children at SDLB Karya Mulia Surabaya. Both groups were
equally effective in reducing plaque index, but the betel leaf
decoction solution gargling group was more effective in
reducing plaque than the binahong leaf decoction solution
gargling group because the average value of the decrease
before and after gargling the betel leaf group was greater.

IV. DISCUSSION
Deafness is a condition where a person experienced hearing
loss. Hearing limitations in deaf children result in a lack of
information, including information about dental and oral
health [13]. Lack of information about how to maintain
healthy teeth and mouth in deaf children will shape wrong
behavior that can affect dental and oral health and
contribute to limited and poor maintenance of oral health
[14]. Children with hearing and speech impairments receive
less treatment dental health and tends to discriminate
[15][16].

Deaf children tend to have a prevalence of dental and
oral diseases compared to non-deaf children. The average
dental and oral hygiene status of deaf children was included
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in the bad criteria [17][18]. Efforts to maintain dental and
oral hygiene in deaf children must be carried out using
plaque control.

The results showed that there was a significant
comparison between the effectiveness of gargling binahong
leaf decoction solution and betel leaf decoction solution on
plaque index in deaf children at SDLB Karya Mulia
Surabaya. There was a decrease in plaque index value
before and after gargling binahong leaf decoction solution
and betel leaf decoction solution from poor category to
moderate category. Based on the mean value between the
two groups, betel leaf decoction solution is more effective
in reducing plaque when compared to the group gargling
binahong leaf solution.

Plaque control can be done mechanically as well as
chemically. This plaque control serves to reduce the value
of the dental plaque index, thereby preventing dental and
oral health problems. Plaque control by chemical means can
be done by gargling [19][20]. Gargling using natural
ingredients is believed to be safe by the public because it
has minimal side effects. Natural ingredients such as
binahong leaves and betel leaves can be an alternative as a
mouthwash [21].

Binahong leaves (Anredera cordifolia Steenis) contain
active substances such as flavonoids, alkanoids, terpenoids,
and saponins. The active components of flavonoids act
directly as antibiotics by interfering with the function of
microorganisms such as bacteria and viruses. Binahong
contains active antibacterial substances, which can prevent
the growth of bacteria. Streptococcus mutans is a bacterium
that causes tooth decay. Inhibiting bacterial growth can
prevent the development of plaque on the teeth, resulting in
a decrease in the plaque index value after gargling with a
solution of binahong leaf decoction [10].

Based on the researchers' observations, it was seen that
there was a decrease in the plaque index value before and
after rinsing the mouth with binahong leaf decoction
solution from poor to moderate category. This is because
the binahong leaf decoction solution has a good
antibacterial content, so it can inhibit bacterial growth and
can reduce the plaque index value. Dental plaque can occur
due to the formation of microorganisms by bacteria, so an
antibacterial mouth rinse is needed to inhibit bacterial
growth so that it can reduce the plaque index on teeth [22].

Betel leaves have benefits such as anti-diabetic, anti-
mutagenic, anti-inflammatory, antibacterial, antioxidant,
and anti-hemolytic. The content of flavonoids, polyphenols,
and catechol, is useful as a high antioxidant. This
antibacterial property can prevent the growth and
development of plaque on the teeth. After gargling with a
betel leaf decoction solution, there was a decrease in the
plaque index value. Betel leaf essential oil and tannins are
strong antiseptics that can inhibit or stop the growth of
Streptococcus mutans [23].

According to the researchers' observations, the decrease
in the plaque index value before and after rinsing the betel
leaf decoction from poor to moderate categories was due to
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the betel leaf containing essential oil compounds produced
in the secretory cells. Gargling with green betel leaf (Piper
betel L.) water can reduce plaque index values because
green betel leaves contain essential oils, catechins, and
tannin compounds up to 4.2%. This compound has strong
antibacterial and antifungal properties and can inhibit the
growth of various bacteria such as E. coli, Staphylococcus
aureus, Klebsiella pasteurella, and kill Candida albicans
that causes plaque [11].

Testing of essential oil antibacterial mouthwash
preparations on betel leaves using the diffusion method
against Streptococcus mutans showed an inhibitory effect.
The mouthwash formulation using betel leaf essential oil
has a direct inhibitory effect on the growth of Streptococcus
mutans. Ethyl acetate extract of green betel (Piper Betel L)
at concentrations of 1%, 3%, 5%, 7%, and 9% has
bactericidal activity which can inhibit the growth of
Streptococcus mutans bacteria and a concentration of 9% is
the optimal concentration in killing Streptococcus mutans
bacteria [24].

Betel leaf has properties as a stimulant, antifungal,
antioxidant, and antimicrobial agent due to its high
concentration of phytochemicals. In addition, it has
potential bioactivity due to metabolite compounds such as
phenols, flavonoids, and tannins which act as antibacterial
agents. This antibacterial agent can help reduce plaque on
the teeth. A previous study has shown that betel leaf extract
can inhibit bacteria [25].

A decrease in plaque index values before and after
gargling with betel leaf solution. The plaque index category
before gargling betel solution was bad and after gargling
betel solution showed a decrease to the moderate category.
There was a decrease in the dental plaque index before and
after rinsing mouthwash containing betel leaf (Piper betel)
in users of fixed orthodontic appliances. This change in
plaque index value occurred because betel leaf mouthwash
(Piper betel) has antibacterial, antifungal, and antiprotozoal
activity [12].

There are some weaknesses of this study, namely the
condition of the solution which is not durable and tastes
bitter, especially in the betel leaf decoction solution. In
addition, the research process in deaf children was slightly
hampered by the communication factor. Good
communication is needed so that they understand the
procedures that must be done. This study was only
specialized in reducing the plaque index value, but no
testing of bacterial inhibition on binahong leaves and betel
leaves was carried out.

It can be concluded from the results of the above study
that there is a significant comparison between the
effectiveness of mouthwash using binahong leaf decoction
and betel leaf decoction on plaque index in deaf children.
The betel leaf decoction solution was more effective in
reducing plaque when compared to the binahong leaf
gargling group. This is in line with the theory that
controlling plaque chemically using natural mouthwashes
can help reduce the dental plaque index. The antibacterial
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content in betel leaves is stronger in reducing dental plaque
because betel leaves contain essential oils which are good
antiseptics and antibacterials [26].

V. CONCLUSION

The purpose of this research is to determine the comparison
of the effectiveness of gargling binahong leaf and betel leaf
decoction solution on plaque index in deaf children at
SDLB Karya Mulia Surabaya. Based on the results of data
analysis and discussion above, it can be concluded that
there is a comparison of the effectiveness of gargling
binahong and betel leaf decoction solutions on plaque index
in deaf children at SDLB Karya Mulia Surabaya because
p-value of 0.012 is smaller than a (0.05).

Betel leaf decoction solution is more effective in
reducing plaque index values than binahong leaf decoction
solution with an average decrease after gargling binahong
leaf decoction solution of 1.03 and an average decrease
after gargling betel leaf decoction solution of 1.42. This
happens because betel leaves have essential oil content that
is better at inhibiting bacterial growth so that it is more
effective in reducing plaque index. Gargling using betel leaf
solution is recommended for students after brushing their
teeth for 30 seconds because it is proven to be more
effective in reducing plaque on the teeth.

Suggestions for future researchers are further research is
needed for the manufacture of betel leaf mouthwash
solution of good quality and long-lasting mouthwash
solution and further research on the testing of inhibition on
binahong leaf decoction solution and betel leaf decoction
solution against bacteria.
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