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ABSTRACT

Objective: To find out the difference in the plaque index scores of FPD users before and after using a 12.5% VCO mouthwash.

Methods: The plaque index measurement of an abutment tooth was taken on 40 subjects with FPD in both test and control groups. Subjects used a
12.5% VCO mouthwash or aquades twice a day for 4 days after brushing their teeth. Statistical analysis of the measurement result of the plaque index
scores before and after using the coconut oil mouthwash was done using the Wilcoxon test.

Results: There is a statistically significant difference in the plaque index scores of FPD users before and after using the 12.5% VCO mouthwash with a
statistically significant decrease in plaque index scores among restoration margin locations and tooth brushing habits, but not among age and gender

groups.

Conclusion: Using a 12.5% VCO mouthwash may decrease the plaque index of fixed prosthetic denture users.
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INTRODUCTION

Periodontium tissue is the tissue around the teeth consisting of gingiva,
connective tissue, teeth-supporting bone, and cementum. Gingivitis is a
common periodontal problem found both in patients with healthy teeth
and in those with dentures. One of the causes is plaque accumulation,
which may happen due to crowding teeth; on dentures, especially
fixed prosthetic dentures, it is affected by the location of restoration
margins, the roughness of the dentures’ surface, and the contour of the
fixed prosthetic dentures’ (FPD) crown [1]. This study shows that an
abutment tooth on a FPD has a bigger plaque index, gingival index, and
pocket depth compared to an-abutment tooth [2].

Gingivitis will lessen if the plaque accumulation can be stopped. To
prevent or decrease plaque accumulation, plaque cleansing should
be done. There are many ways to eliminate plaque, including tooth
brushing and using mouthwash [1]. At present, available mouthwashes
contain several chemical substances that may cause side effects, such as
a change in taste perception, desquamation, and staining [3]. Therefore,
in the past decade many antibacterial herbal substances, such as virgin
coconut oil (VCO), have been increasingly used as a mouthwash.

VCO is well known and widely used in Indonesia. It can be extracted
from fresh coconut flesh and has many benefits; it is cheap and easy to
get, colorless and fragrant, and has no side effects when swallowed [3].
VCO contains medium chain fatty acids, such as lauric acid, capric acid,
and caprylic acid, which have antibacterial, antivirus, antifungal, and
antiprotozoal properties [3,4]. A previous study showed that VCO can
decrease plaque and gingival indexes significantly, [3]and that 12.5%
VCO mouthwash is effective in decreasing the gingival index in patients
using a bridge [5].

Therefore, this writer was interested in finding out whether pure
coconut oil used as mouthwash could decrease the plaque index score
of FPD users since the use of FPD is one of the precipitating factors of
plaque accumulation.

METHODS

This was a clinical experimental study conducted in February-April
2017 with Ethical Approval No. 7/Ethical Approval/FKGUI/I1/2017,
with 40 subjects who were randomly divided into two groups: The test
group that used the 12.5% VCO mouthwash and the control group that
used aquades. Subjects were patients at the dental teaching hospital,
Faculty of Dentistry Universitas Indonesia, with fixed metal porcelain
dentures as definitive restoration who consented to participate in the
study and fulfilled the defined inclusion criteria. Inclusion criteria were:
Having good systemic health, not having diabetes mellitus, not having a
sulcus depth of 25 mm, not consuming antibiotics, not smoking, and not
using a fixed orthodontics appliance.

After receiving clearance from the Ethical Committee of Faculty
of Dentistry Universitas Indonesia, and informed consent from
the subjects, a measurement of initial plaque indexes before using
mouthwash was done using a disclosing solution applied on the buccal/
labial and palatal/lingual surfaces of an abutment tooth using cotton
buds.

The subjects were instructed to wash their mouth once. Then, a
picture of the subject’s tooth was taken, and plaque accumulation was
observed on both surfaces. A plaque index score was given according
to the guide and recorded on the measurement form. A score of 0 was
given if there was no plaque; a 1 was given if there were separated
spots of plaque on the cervical part of the tooth; a 2 was given if there
was a thin (approximately 1 mm), continuous layer of plaque on the
cervical part of the tooth; a 3 was given if the plaque layer was thicker
than 1 mm and covered less than one-third of the tooth crown; a 4
was given if the plaque cover done to two-thirds of the tooth crown;
and a 5 was given if the plaque covered more than two-thirds of the
tooth crown. The plaque index of the abutment tooth was the mean
of the scores of each surface measured. This plaque index score
measurement procedure is in accordance with the Turesky, Gilmore,
and Glickman method [6].
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Afterward, subjects were only allowed to brush their teeth with a
toothbrush and toothpaste and use a designated mouthwash for 4 days,
starting from the morning after the initial measurement until the
morning before the final measurement. The mouthwash was given in
a 30 ml bottle, and 15 ml (1/2 bottle) was used each time to wash the
mouth for 30 s; it was then spit out without being rinsed with water
afterward. Mouthwash was used twice a day after tooth brushing, in the
morning after breakfast and at night before bed. On the 5% day, a final
measurement of the plaque index was taken.

Data analysis was performed using the Wilcoxon test to compare the
plaque index scores of FPD users before and after using the 12.5%
VCO mouthwash and aquades and also to compare the decrease in the
plaque index scores before and after using the 12.5% VCO mouthwash
according to gender, tooth brushing habits, and restoration margin
locations. The Kruskal-Wallis test was also done to compare the
difference in decrease of the plaque index scores of FPD users before
and after using the 12.5% VCO mouthwash based on age.

RESULTS

Subjects’ characteristics based on age, gender, tooth brushing habits,
and location of restoration margin are shown in Table 1.

The normality of plaque index score data before and after using
the 12.5% VCO mouthwash and aquades were tested using the
Shapiro-Wilk test. The test showed that the obtained data were
distributed abnormally (p<0.05). Therefore, statistical analysis was
performed using a nonparametric test (the Wilcoxon test) to compare
plaque index scores before and after using the 12.5% VCO mouthwash
and aquades.

Table 2 summarizes a statistically significant difference in plaque
indexes before and after using the 12.5% VCO mouthwash (p<0.001).
Using the 12.5%, VCO mouthwash clearly decreased the plaque indexes
of FPD users. Meanwhile, there was no statistically significant difference
in plaque indexes before and after using aquades (p=0.157).

Statistical analysis was also performed using the Mann-Whitney test
to determine the difference in decrease of the plaque index scores of
FPD users before and after using 12.5% VCO mouthwash and aquades.

Table 3 summarizes a statistically significant difference between
plaque index scores before and after using 12.5% VCO mouthwash and
aquades (p<0.001). Usage of the 12.5% VCO mouthwash resulted in a
greater decrease of plaque index scores compared to the use of aquades.

Next, statistical analysis was performed using the Kruskal-Wallis test
to determine the difference in decrease of the plaque index scores of
FPD users before and after using 12.5% VCO mouthwash between age
groups, and using the Mann-Whitney test to determine the difference
in decrease of plaque index scores of FPD users before and after using
12.5% VCO mouthwash according to gender, tooth brushing habits, and
restoration margin location groups.

Table 4 summarizes that there was no statistically significant difference
in decrease of the plaque index scores of FPD users before and after
using 12.5% VCO mouthwash between age groups (p=0.38).

Table 5 summarizes that there was no statistically significant difference
in decrease of plaque index scores between gender groups (p=0.672);
however, there was a statistically significant difference in decrease of
plaque index scores according to the tooth brushing habits (p=0.02)
and restoration margin locations (p=0.004) of FPD users before and
after using 12.5% VCO mouthwash.

DISCUSSION

This study was an experimental clinical study which should have used
a randomized sampling method [7]. However, randomized sampling
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Table 1: Subjects’ characteristics based on age, gender, tooth
brushing habits, and location of restoration margins

Variable Total n (%)
Test group 20 (100)
Control group 20 (100)
Age
Test group (years old)
18-44 11 (55)
45-64 7 (35)
265 2 (10)
Control group (years old)
18-44 9 (45)
45-64 3(15)
265 8 (40)
Gender
Test group
Male 5(25)
Female 15 (75)
Control group
Male 11 (55)
Female 9 (45)
Tooth brushing habit
Test group
Regularly 14 (70)
Irregularly 6 (30)
Control group
Regularly 11 (55)
Irregularly 9 (45)
Restoration margin locations
Test group
Equigingival 15 (75)
Subgingival 5(25)
Control group
Equigingival 11 (55)
Subgingival 9 (45)

Table 2: Difference in plaque index scores of FPD users before
and after using 12.5% VCO mouthwash and aquades for 4 days

Mouthwash n Median (minimum-maximum) p
Plaque index Plaque
score before index score
using mouthwash after using
mouthwash
12.5% VCO 20 1.5(1-2.5) 0.5 (0-1) <0.001
Aquades 20 1.5(1-2.5) 1.5 (1-2.5) 0.157

Wilcoxon test, Significance value (p) <0,05; that means on the two groups have
significantly different values.

Table 3: Difference in decrease of plaque index scores of FPD
users before and after using 12.5% VCO mouthwash and
aquades for 4 days

Mouthwash n A plaque index score P

Median (minimum-maximum)

12,5% VCO 20 1.5 (0.5-2)
Aquades 20 0 (0-0.5)

Mann-Whitney test, Significance value (p) <0,05; that means on the two groups
have significantly different values.

<0.001

was not done in this study because subjects had to fulfill certain
inclusion criteria. Therefore, consecutive sampling was done, and all
subjects who fulfilled inclusion criteria were recruited to participate
in the study until the required sample size was met [7]. Randomization
was only done during group allocation. Subjects were excluded from
this study if they had diabetes mellitus or periodontitis with a pocket
depth of =25 mm, if they consumed antibiotics or smoked, or if they

International workshop on Dental Research hosted by Faculty of Dentistry Universitas Indonesia, Jakarta, 2017 42



Saputra et al.

Table 4: Difference in decrease of plaque index scores of FDP
users before and after using 12.5% VCO mouthwash between

age groups
Variable n A plaque index score P
Median (minimum-maximum)
Age (year old)
18-44 11 1.5 (1-2) 0.308
45-64 7 1(0.5-1.5)
265 2 1.5

Kruskal-Wallis test, Significance value (p) <0,05; that means on the three
groups have significantly different values

Table 5: Difference in decrease of plaque index score of FDP
users before and after using 12.5% VCO mouthwash between
gender, tooth brushing habits, and restoration margin locations

groups
Variable n A plaque index score P
Median
(minimum-maximum)
Gender
Male 5 1.5 (1-2) 0.672
Female 15 1.5 (0.5-1.5)
Tooth brushing habits
Regularly 14 1.5 (1-2) 0.02
Irregularly 6 1(0.5-1.5)
Restoration margin
locations
Equigingival 15 1.5 (1-2) 0.004
Subgingival 5 1(0.5-1)

Mann-Whitney test, Significance value (p) <0,05; that means on the two groups
have significantly different values.

used a fixed orthodontics appliance. This was due to the fact that these
factors could affect the hygiene and health of patients’ periodontium
tissue [1].

The mouthwash used in this study was VCO, produced using the
centrifugation method, because it has a natural antibacterial content
of 48.7% lauric acid. Lauric acid is a natural antibacterial substance
that can kill several microorganisms that have fatty acid containing cell
membranes. Streptococcus mutans, the most commonly found bacteria
in dental plaque, has cell membranes that contain fatty acids [3,4].
The concentration of the VCO is 12.5%. Previous studies on the effect
of 12.5%, 25%, and 50% VCO on the growth and protein profile
of S. mutans have been done. The results showed a decrease in colony
counts and a change in the protein profile, but the concentration of VCO
did not correlate positively with the antimicrobial effectiveness toward
S. mutans [8,9].

Subjects were randomly divided into two groups. The first
group consisted of 20 subjects who were given the 12.5% VCO
mouthwash and the second group consisted of 20 subjects who
were given aquades. The mouthwash was given in the single-blind
method; patients did not know whether they had received 12.5%
VCO mouthwash or aquades. Both mouthwashes were labeled
“mouthwash containing 12.5% VCO.” Both mouthwashes were also
given in 30 ml bottles. This blinding was done to decrease both bias
and the placebo effect; subjects given less potent intervention may do
things that will alter the course of their diseases and therefore affect
the results of the study [7].

Subjects used the mouthwash for 4 days, according to previous
studies that stated there was already a decrease in gingival index
scores on bridges after 4 days of using 12.5% VCO mouthwash [5].
Plaque index scores were measured using the Turesky, Gilmore, and
Glickman method or Modification of the Quigley Hein (TQHPI) that uses
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disclosing solution because this measurement is often used in plaque
control measurement [6].

Statistical analysis in Table 2 shows that using 12.5% VCO mouthwash
may cause a decrease in the plaque index scores of FPD users. This
is in line with the previous study conducted by Peedikayil et al. in
2015 in India. That study showed that using VCO as mouthwash
could significantly decrease plaque and gingival index scores since
day 7 [3].

VCO used as mouthwash can decrease plaque and gingival index scores
because it can create an oil layer on tooth surfaces, therefore decreasing
plaque adhesion and bacterial coaggregation. The lauric acid content of
coconut oil can easily react with saliva, which is alkalic, and form lauric
sodium, the main content of soap; this accounts for the cleaning action
and decrease in plaque accumulation [3,10,11].

The lauric acid in VCO is an antibacterial substance that can Kkill
several microorganisms with a fatty acid containing cell membranes,
such as Gram-positive and Gram-negative bacteria [3,4]. The study
shows that VCO can inhibit the growth of S. mutans by degrading the
membrane protein. This study was also supported by another study
that showed that fatty acid scan kills bacteria through cell membrane
disintegration [4,12].

A study by MamtaKaushik et al. showed a significant decrease in
colony counts of S. mutans in saliva after using VCO as a mouthwash
for 2 weeks [10]. A study by Peedikayil et al. on children aged 8-12
also showed that VCO is as effective as chlorhexidine in decreasing
the number of S. mutans in saliva and plaque [11]. However, in this
study, the antibacterial effect of 12.5% CO mouthwash was not
observed.

The statistical analysis results in Tables 2 and 3 show that using 12.5%
VCO as a mouthwash is significantly more effective than aquades
in decreasing the plaque index scores of FPD users. Aquades in this
study were used as a negative control. This result is in accordance
with a previous study by Kaushik et al. that compared the effectivity
of VCO, chlorhexidine, and aquades in decreasing the colony counts
of S. mutans. It showed that VCO and chlorhexidine could significantly
decrease colony counts of S. mutans, while there was no decrease in
S. mutans colony counts after using aquades [11].

In this study age and gender did not affect the decrease of the plaque
index scores of FPD users who used 12.5% VCO mouthwash. This
result is not in accordance with the study by Al-Sinaidi in Saudi
Arabia that showed that an abutment tooth in older age groups has
a greater plaque index, gingival index, and pocket depth [2]. A study
by Indirawati and Lannywati in Jakarta also showed that there was
a correlation between age and oral hygiene status, but there was no
significant correlation between gender and oral hygiene status [13].
A study by Reitemeier et al. in Germany showed that there was no
significant correlation between gender and oral hygiene status. The
difference in results could be caused by the disproportional difference
in the number of subjects between age and gender groups. Subjects’
attention to their oral health and hygiene may also vary between
regions.

Results of statistical analysis illustrated in Table 5 show that there was a
significant difference in decrease in plaque index scores according to the
tooth brushing habits of FPD users who used 12.5% VCO mouthwash.
Those who brush their teeth regularly showed a greater decrease
in their plaque index score compared to those who brush their teeth
irregularly. This shows that regular tooth brushing habits significantly
affect the decrease in plaque index scores and 12.5% VCO mouthwash
may be used as additional plaque control.

This is in accordance with a previous study that showed that plaque
decrease will correlate positively with tooth brushing time [14,15].

International workshop on Dental Research hosted by Faculty of Dentistry Universitas Indonesia, Jakarta, 2017 43



Saputra et al.

According to health research in 2013, 98.1% Jakarta citizens brush their
teeth daily, but most of them do it while taking a bath in the morning
or afternoon.

The proper tooth brushing habit (after breakfast and before bed) was only
found in 3.5% of Jakarta citizens [16]. Therefore, it is important to promote
dental health education for patients and for denture wearers in particular,
by teaching them proper tooth brushing habits and doing chemical plaque
control with mouthwash as an additional way of maintaining oral hygiene.

Results of statistical analysis illustrated in Table 5 show that there
was a significant difference in the decrease in plaque index scores
between restoration margin locations in FPD users who used 12.5%
VCO mouthwash. Equigingival margin locations showed a greater
decrease in plaque index scores compared to subgingival locations. This
is in accordance with a previous study that showed that subgingival
restoration margin locations have a higher plaque index and
sulcular bleeding index compared to equigingival and supragingival
locations [2,17]. However, there was no subject with a supragingival
restoration margin location in this study.

The result of this study showed that 12.5% VCO mouthwash is effective
in decreasing the plaque indexes of FPD users. This mouthwash is
made from plants and is safe to use. The making of this mouthwash
also provides another benefit, which is empowering the coconut
plantations in Indonesia. VCO has a relatively cheap price, and it is also
known to have other potential uses in improving health. It is hoped
that this study may be useful for the community and to improve health
in general.

The limitations of this study were as follows: The measurement was
only done once; there was no subject with a supragingival restoration
margin location; and denture surface roughness, abutment tooth
regions, and duration of FPD usage were not taken into account.

CONCLUSION

There was a difference in plaque index scores of FPD users before
and after using 12.5% VCO mouthwash, and there was a difference in
decrease in plaque index scores between FPD users who used 12.5%
VCO mouthwash and aquades. There was no difference in decrease in
plaque index scores of FPD users before and after using 12.5% VCO
mouthwash between age and gender groups, but there was a difference
according to tooth brushing habits and restoration margin locations.
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