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Introduction: The Kolok (deaf-mute) community in Bengkala Village
has limited access to health information due to its unique local sign lan-
guage, contributing to poor oral health knowledge and hygiene. This
study aimed to evaluate the effectiveness of oral health education on car-
ies-preventive behaviors among the Kolok community.
Materials and Methods: A pre-experimental pretest—posttest study in-
volved 34 Kolok individuals aged 20—60 years, randomly selected. The
intervention consisted of face-to-face oral health education assisted by a
local interpreter and a toothbrushing calendar. Changes in oral health
knowledge, preventive behaviors, and oral hygiene were assessed over
two months using questionnaires and the Oral Hygiene Index Simplified
(OHI-S). Data were analyzed using paired-sample #-tests, Wilcoxon
signed-rank tests, independent-sample #-tests, and Mann—Whitney U
tests.
Results and Discussion: Significant differences in knowledge and car-
S ies-preventive behaviors were found between groups after the interven-
tion (p < 0.05). However, significant improvements occurred in the
control group, while no significant changes were observed in the inter-
vention group. Conversely, oral hygiene status significantly improved in
the intervention group.
E Conclusion: Face-to-face oral health education assisted by a local inter-

Caries-preventive behavior,
deaf-mute community, face-to-
face education, knowledge

preter was not effective in improving oral health knowledge or caries-
preventive behaviors. However, the toothbrushing calendar effectively
DOI: 10.46862 /interdental.v22i2.13859 improved oral hygiene and may contribute to caries prevention.
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INTRODUCTION

Poor oral health conditions, including dental
caries, periodontal disease, and inadequate oral hy-
giene, not only affect the health of the oral cavity but
are also associated with general health through
mechanisms such as chronic inflammation, bactere-
mia, and shared risk factors.! Dental caries is a
chronic infectious disease caused by specific bacte-
ria that metabolize dietary sugars to produce acids.?
These acids gradually demineralize the tooth struc-
ture, including enamel and dentin, leading to the de-
velopment of carious lesions.? Dental caries is
progressive and develops slowly, typically charac-
terized by the formation of cavities on the tooth sur-
face.® Dental caries affects individuals of all ages,
from children to adults, across different countries,
although the prevalence and experience of dental
caries vary throughout the life course.* Further-
more, previous studies have reported a significant
association between dental caries status and oral
health-related quality of life, indicating that higher
caries experience is associated with poorer quality
of life.”

Oral health has not yet become a major priority
among the Indonesian population.® Dental prob-
lems in the community are often neglected and re-
ceive limited attention.” More than half of the
Indonesian population (57.6%) report experiencing
oral health problems, with dental caries being the
most prevalent condition, affecting 88.8% of indi-
viduals.” The prevalence of dental caries increases
with age.” These data indicate that the occurrence of
dental caries in the community has not been ade-
quately addressed, and existing preventive
measures have not been sufficiently effective. Many
people still believe that routine dental visits for pre-
ventive care are unnecessary.8The low utilization of
dental health services reflects that a large propor-

tion of the population neglects dental examinations
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and treatment despite the high prevalence of dental
caries.” Untreated dental caries can lead to pain, dis-
comfort, difficulty eating, sleep disturbances, work
absenteeism, and reduced work productivity
among adults.?

Most members of the community still have a
low level of oral health knowledge.*® Many individ-
uals lack adequate understanding of proper oral hy-
giene practices and the transmission of dental
infections.’* Individuals with poor oral health
knowledge tend to have a higher frequency of den-
tal caries.?2 Therefore, oral health education plays
an essential role in preventing dental caries and im-
proving oral hygiene practices within the commu-
nity.

Kolok is a local term used to describe individu-
als with speech and hearing impairments (deaf-
mute). Bengkala is a village located in Buleleng Re-
gency, Bali, which is known for having one of the
largest deaf communities in the world, consisting of
41 individuals. This community tends to be rela-
tively closed and uses a unique sign language
known as Kata Kolok, which differs from commonly
used sign languages.!3 Kata Kolok is only used in
Bengkala Village, and members of this community
are generally unfamiliar with other sign languages.
As a result, their access to external information, in-
cluding oral health information, is limited.

A preliminary study indicated that the level
of oral health knowledge within this community is
low, with poor oral hygiene conditions and many
untreated carious teeth. In addition, regular daily
toothbrushing is not a common practice among
community members. Communities with such con-
ditions are highly vulnerable to poor oral and gen-
eral health, as well as reduced quality of life.*4 Oral
hygiene practices are an important factor influenc-
ing the prevalence of dental caries. Therefore, caries

prevention efforts should focus on improving oral
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hygiene behavior and strengthening oral health ed-
ucation.’s This study aimed to assess the effective-
ness of educational interventions in promoting
caries prevention behavior among the Kolok com-

munity in Bengkala Village.

MATERIALS AND METHODS

An experimental study with a randomized pre-
test-posttest group design was conducted among
the Kolok community (community trial). The acces-
sible population consisted of deaf-mute residents of
Bengkala Village (N = 41). The sampling technique
used was proportional random sampling with a pro-
portion of 40%, resulting in 17 participants in the
intervention group and 17 participants in the con-
trol group. Ethical approval for this study was ob-
tained from the Ethics Committee of the Faculty of
Dentistry, Universitas Mahasaraswati Denpasar
(No.03.0055/KEP-Unmas/X/2025).

Oral health education was delivered through
face-to-face sessions with the assistance of a local
interpreter and the use of posters. Posters were
provided as standard educational material for both
groups, while face-to-face education was delivered
only to the intervention group. Dental caries pre-
vention behavior was assessed based on tooth-
brushing practices. Participants in the intervention
group were provided with a toothbrushing calendar
scheduled for morning and evening brushing using
fluoride toothpaste, whereas the control group re-
ceived no calendar and continued their usual prac-
tices. The toothbrushing calendar was monitored
for 21 days to help establish healthy habits.*6

The Brush Day & Night program, conducted for
21 days, has been developed as an oral health edu-
cation intervention aimed at promoting proper
toothbrushing habits twice daily with fluoride
toothpaste through repeated instruction and daily

monitoring. The 21-day duration was selected

based on behavioral research indicating that re-
peated practice over this period can effectively sup-
port the formation of new habits.1718 Changes in
knowledge level were measured using question-
naires, while caries prevention behavior was as-
sessed using both questionnaires and the Oral
Hygiene Index-Simplified (OHI-S). The question-
naires used in this study had been tested and con-
firmed to be valid and reliable. The study was
conducted over a period of two months. The col-
lected data were analyzed using paired t-tests, Wil-
coxon signed-rank tests, independent t-tests, and

Mann-Whitney U tests.

RESULTS AND DISCUSSION

The demographic characteristics of the re-
spondents are presented in Table 1. A total of 34
participants were included in this study, with an age
range of 20-60 years. The mean age of the respond-
ents was 47.15 years (SD + 11.1). The number of
male respondents was higher than that of female re-
spondents. Most participants had no formal educa-
tion (85.3%), while the remaining respondents had

primary and secondary levels of education.

Table 1. Demographic characteristics of respond-
ents

Characteristic Category n (%)
Age (years) 20-30 8(23.5)
31-40 10 (29.5)
41-50 8 (23.5)
51-60 8 (23.5)
Gender Male 18(52.9)
Female 16 (47.1)
Educationlevel  No formal education 29 (85.3)
Primary 3(8.8)
Secondary 2(59)

The knowledge levels of respondents in the in-
tervention and control groups are presented in Ta-
ble 2. In the intervention group, there was a shift
from the poor to the fair knowledge category after

treatment. However, the overall change was not
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statistically significant. In contrast, the control
group showed a significant improvement after re-

ceiving the standard intervention, with no

Table 2. Distribution of respondents' knowledge levels
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respondents remaining in the poor category and
an increase in the proportion of respondents in the

good knowledge category.

Group Criteria Total Before After A
(n) n (%) n (%) n (%) P
Good 8(47.06) 7 (41.18) -1(-5.88)
Intervention Fair 17 8(47.06) 10 (58.82) 2(11.76) >0.05*%
Poor 1(5.88) 0(0) -1 (-5.88)
Good 8(47.06) 11 (64.71) 3(17.65)
Control Fair 17 9(52.94) 6(35.29) -3 (-17.65) <0.05*
Poor 0(0) 0(0) 0(0)
P > 0.05** <0.05**

Criteria: Good (6.5 - 10), Fair (3.5 - 6.4), Poor (0 - 3.4); n (number of samples); A (delta, pre-post difference);

*Paired sample t-test; **Independent sample t-test.

At baseline, no significant difference in
knowledge levels was observed between the inter-
vention and control groups. Most respondents in
both groups had moderate knowledge levels. An
increase in the good knowledge category was more
evident in the control group than in the interven-
tion group. After the intervention, a significant dif-
ference in knowledge levels was found between
the two groups. A decrease in respondents'
knowledge levels after receiving an intervention is
rare. In a meta-analysis of 43 articles from 2015-
2025, only two studies found a decrease in
knowledge levels after an intervention.1®

The increase in the proportion of respondents
in the good knowledge category within the control
group may be explained by the fact that most mem-
bers of the Kolok community have no formal edu-
cation and limited literacy skills. Consequently,
some respondents tended to align their question-
naire responses with those of peers who were able
to read and write, despite the assistance provided
by local interpreters. This community also demon-

strates a strong interdependence among its

members. Social support from peers may foster
feelings of protection, acceptance, and belonging,
thereby enhancing self-confidence and a sense of
security while reducing psychosocial isolation.2°
A similar finding, in which a significant im-
provement in knowledge was observed in the con-
trol group rather than the intervention group, was
reported in a study conducted in Ghana. The study,
which investigated women's knowledge of cervical
cancer screening, likewise demonstrated a signifi-
cant increase in knowledge among participants in
the control group. This phenomenon may be ex-
plained by the pre-test effect, in which respond-
ents are motivated to seek additional information
after participating in the pre-test.2! Another study
has also reported significant increases in mean
knowledge scores in control groups, possibly be-
cause participants in the control group had previ-
ously been exposed to oral health information.?2
Furthermore, previous research has demonstrated
improvements in oral health knowledge among
children with hearing impairments following edu-

cational interventions.23-25
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Table 3. Dental caries prevention behavior in respondents in the intervention and control groups before

and after treatment

Group Criteria Total Before After A P
(n) n (%) n (%) n (%)
Good 13 (76.47) 13 (76.47) 0(0)
Intervention Fair 17 4 (23.53) 4 (23.53) 0(0) >0.05*
Poor 0(0) 0(0) 0(0)
Good 9 (52.94) 17 (100) 8(17.65)
Control Fair 17 7 (41.18) 0(0) -3(-17.65) <0.05*
Poor 1(5.88) 0(0) 0(0)
P > 0.05** > 0.05**

Criteria: Good (7.6 - 11), Fair (3.8 - 7.5), Poor (0 - 3.7); n (number of sample); A (delta, pre-post difference); *Paired sample t-test;

**Independent sample ¢-test.

After the intervention, most respondents
demonstrated good oral health behavior, except
for the intervention group, in which 23.53% of par-
ticipants remained in the fair category (Table 3).
No significant change was observed in the inter-
vention group. In contrast, a significant improve-
ment in behavior occurred in the control group,
where respondents previously categorized as hav-
ing poor or fair behavior shifted entirely to the
good category. This finding differs from the other
study, which reported a significant improvement
in behavioral scores within the intervention
group.26

In many oral health behavior studies, although
both intervention and control groups may show
structured

improvements from  baseline,

intervention groups typically demonstrate greater
behavioral improvement compared with standard
control conditions.?’ In the present study, how-
ever, the control group exhibited greater behav-
ioral improvement than the intervention group,
while behavior in the intervention group remained
relatively unchanged despite receiving the inter-
vention. This outcome may partly be explained by
the pre-test effect, in which participants modify
their behavior after being exposed to baseline
measurements.20 In addition, better oral health be-
havior is often associated with increased
knowledge, although it can also be influenced by
other factors such as attitudes, environmental con-

ditions, and personal experiences.28

Table 4. Respondents' oral hygiene in the intervention and control groups before and after treatment

Group Criteria Total Before After A P
(n) n (%) n (%) n (%)

Good 2(11.77) 5(29.41) +3 (+17.67)

Intervention Fair 17 10 (58.82) 10 (58.82) 0(0) <0.05*
Poor 5(29.41) 2 (11.77) -3 (-17.67)
Good 2(11.77) 4 (23.53) +2 (+11.77)

Control Fair 17 13 (76.46) 11 (64.70) -2 (-11.77) >0.05*
Poor 2 (11.77) 2 (11.77) 0(0)

P > 0.05** > 0.05**

Criteria: Good (0 - 1.2), Fair (1.3 - 3.0), Poor (3.1 - 6.1); n (number of samples); A (delta, pre-post difference); *Wilcoxon test; **

Mann-Whitney U test

Based on Table 4, the distribution of oral hy-
giene status in both groups showed changes after

treatment. In the intervention group, the

proportion of respondents in the good category in-
creased, while the poor category decreased. These

findings indicate an improvement in oral hygiene
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status, and statistical analysis confirmed a signifi-
cant change. This suggests that the intervention
was effective in influencing oral hygiene mainte-
nance behavior. Oral health education interven-
tions, particularly those combined with
reinforcement of toothbrushing behavior, have
been shown to improve oral hygiene practices and
reduce plaque accumulation on tooth surfaces.??
Furthermore, educational interventions focusing
on toothbrushing behavior can increase the fre-
quency of brushing twice daily and significantly
improve oral hygiene status after the intervention
period.30

In the control group, changes in the distribu-
tion of oral hygiene categories were also observed
after the observation period, despite the absence
of a specific intervention. The proportion of re-
spondents in the good category increased, while
the fair category decreased. However, these
changes were not statistically significant. This
finding may be explained by the Hawthorne effect,
where individuals modify their behavior because
they are aware of being observed during a study.3!

Overall, a descriptive improvement in oral hy-
giene status was observed in both groups. How-
ever, no statistically significant differences were
found between the intervention and control
groups before or after treatment. The intervention
group showed a clearer improvement trend, par-
ticularly with an increase in the good category and
a decrease in the poor category. This finding sug-
gests that the intervention may not have been suf-
ficiently strong to produce significant changes
within a relatively short observation period and
limited intervention duration.32 Nevertheless, it
also indicates that oral health education and a 21-
day toothbrushing program may still have the po-
tential to improve oral hygiene maintenance be-

havior if implemented continuously. Behavioral
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changes in health practices, including oral hygiene
habits, generally require time, repeated reinforce-
ment, and consistent environmental support.33
Oral health education can improve public
knowledge and awareness; however, behavioral
change often requires a longer time and consistent
reinforcement to produce meaningful improve-
ments in oral hygiene practices.3* In addition, be-
havior is influenced by several factors, including
motivation, daily habits, and social support from
the surrounding environment.35-37 Other factors
that may affect the outcomes include a relatively
small sample size38 or suboptimal intensity of edu-
cational interventions.3® The present study has
several limitations, including a relatively small
sample size, a short intervention period, and insuf-
ficient reinforcement of the educational interven-
tion. Repeated educational sessions or
reinforcement activities may have enhanced
knowledge retention and improved the overall ef-
fectiveness of the intervention. For the Kolok com-
munity in Bengkala Village, communication
methods that align with their cultural characteris-
tics and local sign language are essential, along
with more intensive and participatory educational

approaches.

CONCLUSION

Face-to-face oral health education assisted by
alocal interpreter was not effective in significantly
improving oral health knowledge and caries-pre-
ventive behaviors among the Kolok community.
However, the toothbrushing calendar showed ef-
fectiveness in improving oral hygiene and support-
ing caries prevention. Nevertheless, this study
highlights that oral health education still plays an
important role in encouraging toothbrushing hab-
its, which ultimately contribute to improvements

in respondents’ oral hygiene status as part of
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behavioral change efforts for caries prevention

among the Kolok community in Bengkala Village,

Bali.
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