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Abstract:

» Background:

The prevalence of dental caries among pregnant women in Indonesia reaches 82.8%, caused by hormonal changes,
nausea and vomiting, decreased brushing habits, and changes in salivary pH and acidity. This condition has the potential to
cause pregnancy complications such as low birth weight (LBW), pre-eclampsia, miscarriage, and stunting. Effective and
efficient educational media is needed, one of which is through web-based technology. Purpose: To produce a Web-Based
Tris Model as a suitable and effective educational media in improving the behavior of pregnant women in preventing dental
caries and reducing OHIS scores. To produce a Web-Based Tris Model as a suitable and effective educational media in
improving the behavior of pregnant women in preventing dental caries and reducing OHIS scores.

» Method:

Type of R&D Research, Quasy experiment method Pre-Posttest group design pretest-posttest group design. Subjects
consisted of 60 pregnant women divided into two groups: 30 intervention group and 30 control group. The variables studied
included knowledge, attitudes, actions, and OHIS scores. using the Mann Whiteny and Wicoxon tests.

» Results:

The Web-based Tris model was declared feasible to use with expert validation results of 90%. The effectiveness test
showed a significant increase in knowledge 22.85 to 29.15 (p=0.008), attitude 70.20 to 85.60; (p=0.030), action 68.10 to 85.50
(p=0.001), and a decrease in OHIS score 3.40 to 1.90 (p=0.000).

» Conclusion:
The Web-based Tris model is feasible and effective in improving behavior and reducing OHIS scores as an effort to
prevent dental caries in pregnant women. Method
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I INTRODUCTION and child health, including the risk of premature birth, low
birth weight, and stunting.®
This introduction discusses the problem of oral health,

especially caries, which is a global challenge with a major
socioeconomic impact. According to the WHO 2022 report,
approximately 3.7 billion people experience oral problems.*

The prevalence of caries in Indonesia is quite high,

reaching 82.8%.2 Pregnant women are vulnerable to caries
with a high prevalence, which can have an impact on maternal
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World Oral Health Day 2024, “A Happy Mouth is A
Happy Body”, reflects the goal of the National Action Plan for
Dental and Oral Health 2022-2030 to reduce caries prevalence
by 25% by 2023.* Oral health improvement needs to be
considered at every age according to the life cycle to achieve
optimal health. Dental health service efforts include
promotive, preventive.®
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Factors that influence the utilization of dental health
services include socio-demographic status, education,
attitudes, income, dental health conditions, age, gender,
availability of dentists, as well as social, environmental, and
psychological factors.® Digital information technology, such
as web-based audiovisual media and print, is expected to
improve the behavior of pregnant women in the prevention of
dental caries. The use of web applications for 21 days, by
reading educational materials and assessing the risk of dental
caries, can help increase understanding and awareness.’

The dental health of pregnant women is important
because it can affect the dental development of children. many
pregnant women lack knowledge about dental care, which is
exacerbated by hormonal changes during pregnancy. because,
educational efforts through media such as web applications are
expected to be effective in increasing the knowledge and
behavior of pregnant women in maintaining oral health.®
Dental caries is a multifactorial disease caused by dental
biofilm, influenced by diet, biological, behavioral,
psychosocial, and environmental factors, which results in
mineral loss in the hard tissues of the teeth. This process can
lead to the formation of carious lesions-°

The web is an internet-based digital media used to access
and disseminate information online, a digital educational tool
used to deliver information interactively via the internet.10
The web is an online platform that provides various
information and services through the internet network.!

The web-based Tris (The Oral Intervention of Parenting
Caries) model is proposed as an innovative solution to prevent
caries in pregnant women, with an interactive educational
approach through videos, slides, and toothbrush reminders.
This study uses the R&D method to develop and test the
effectiveness of web applications as an effort to prevent dental
caries in pregnant women about dental health.*?

1. RESEARCH METHODS

This research is a type of research and development
(R&D) that aims to create and test a Web-Based Tris Model as
a learning medium to prevent dental caries in pregnant women
in Southeast Aceh District. 13 The development process of this
model consists of five main stages, namely: (1) collecting
information, (2) designing the model, (3) validating with
experts, (4) conducting product trials, and (5) evaluating the
results.* The trial used a quasi-experimental method with a
pretest-posttest control group design.*®

There were two groups, namely the intervention group
that used the Web-Based Tris Model and thecontrol group that
received conventional counseling.!® The study took place for
21 days at UPTD Puskesmas Kota Kutacane and UPTD
Puskesmas Deleng Pokhkisen from March to April 2025.

The study population was 60 pregnant women in the first

trimester who met certain criteria, with total sampling
technique.®
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Each group consisted of 30 people. The tools used
included a knowledge questionnaire (10 questions, Guttman
scale),7 an attitude questionnaire (10 questions, Likert scale),
an action observation sheet (15 indicators), and an oral
hygiene score check using OHIS.*°

Primary data were collected through interviews,
observations, and tests (before and after), while secondary data
were obtained from the literature.20 Data analysis was carried
out quantitatively and qualitatively using the techniques of
editing, scoring, coding, filling tables, and entering data with
the helmet. ogin sistem, kuesioner, materi edukasi, video
animasi, monitoring sikat gigi, dan fitur konsultasi.

This model integrates health promotion through an
Internet of Things (loT) based platform, in line with the
development of industry 4.0. Initial analysis showed low
knowledge and behavior of dental caries prevention among
pregnant women. Therefore, this model serves as a promotive
and preventive media with interesting and accessible content.

» . Uji Pantas Coba Model

e Validasi Ahli
Four experts from the fields of IT, dental health, media,
and behavior provided assessments of this model.

The validation results showed that the model is feasible
to be tested with a p value of 0.410 (ICC), which indicates that
the assessment between experts has relevance and
consistency.??

o Field Test

The test was conducted on 60 pregnant women, divided
into two groups: 30 people as the intervention group (Kutacane
City Health Center) and 30 people as the control group
(Deleng Pokhkisen Health Center).®

» Results showed:

e There were significant improvements in the knowledge,
attitudes, and actions of pregnant women in the
intervention group after education using a web-based
model.

e The OHI-S index decreased more in the intervention
group, indicating a significant improvement in oral
hygiene.?

e The Web-based Tris model proved to be valid and effective
in improving pregnant women's behavior related to dental
caries prevention. This media can be an innovation in
promotive-preventive efforts in maternal health services,
especially in areas with limited access to direct education.
Data
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1. RESULTS
» Test validation

Table 1 Expert Validation Results

Validation
NAME N Mark F(%) Average p-value*
An,S.Kom., M.Kom 20 93 46,5
Dr.drg.Ro 20 90 45,5 90% 0,410
Pu,.SKM, M,Kes 20 90 45,5
De,SKM MPH 20 91 46,5

*Intraclass Correlation Coefficient ICC)

Based on Table 1 shows that the assessment results from validators are known, the results show that the p-value is 0.410, which
means that the Web-Based Tris Model is relevant and feasible as an effort to prevent caries in pregnant women.

Table 2 Frequency Distribution of Respondents' Characteristics Based on Education and Gestational Age in Intervention and
Control Groups

Intervention Control
Caracteristik
F % F %
Education

Elementary School 5 16,6 4 13,3

Middle School 10 33.3 11 36,6

High School 10 33.3 10 33,3

Bachelor's/Master's Degree 5 16,6 5 16,6

Total 30 100 30 100

Age

Pregnancy 6 20 5 16,6

1 Month Pregnant 12 40 14 46,6

2 Months Pregnant 12 40 11 36,6
3 Months Pregnant 30 100 % 30 100 %%

*|evenestatistic

Based on Table 2, the characteristics of respondents in the intervention and control groups were almost balanced, with most
having junior and senior high school education, and gestational age in the 2nd and 3rd months.

Bivariate analysis was used to test for differences between two variables. Model testing began with a normality test, followed
by paired and unpaired tests of effe

Table 3 Normality Test of Pregnant Women Data in Intervention and Control Groups

Variable p-value*
Intervention Control
PreTest Knowledge 0.080 0.297
PostTest Knowledge 0.000 0.000
PreTest Atttutide 0,000 0,047
PostTest Atttutide 0,000 0.000
PreTest Action Or Behavior 0.002 0.002
PostTest Action Or Behavior 0.000 0.004
PreTest OHI-S 0.867 0.908
PostTest OHI-S 0.928 0.479
*Shapiro-Wilk

Based on Table 3, the results of the normality test show that the pre-post knowledge, pre-post attitude, pre-post practice, and
pre-post OHIS data are normally distributed, as the p-values are greater than 0.05. If any data are not normally distributed, a non-
parametric test is used — the Wilcoxon test for paired samples and the Mann-Whitney test for unpaired samples. Sure! Here's the
translation of your phrase into English:
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Table 4 Effectiveness Test of Pregnant Mothers' Knowledge in the Intervention Group and Control Group

Variable Group Pretest (Mean Posttest (Mean A (Mean + SD) P-value
SD) SD)
Knowledge Intervention 22,85+ 4,80 29,15+ 0,90 6,30 £ 4,00 0,008*
Control 22,85+ 4,80 26,65+2,92 3,80 £ 3,50 0,000*
0,881** 0,008** 2,5041,25
*Wilcoson

**Mann-Whitey test

Pregnant women's knowledge increased in both groups. The intervention group improved from 22.85 to 29.15, while the
control group increased from 22.85 to 26.65. The Wilcoxon test showed a significant difference (p = 0.000). After the intervention,
the intervention group showed a more significant improvement compared to the control group (p = 0.008), indicating the success of
the educational intervention.

Table 5 Effectiveness Test of Pregnant Mothers' Attutide in the Intervention Group and Control Group

Variable Group Pretest (Meanx Posttest (Mean+ A (Mean + SD) P-value
SD) SD)

Atttutide Intervention 70,20+ 6,50 85,60 + 4,00 15,40+ 5,20 0, 0,030*

Control 70,25+ 6,40 80,10 + 5,50 9,85+ 5,80 0, 0,000*

0,958** 0,030** 5.55+0,30
Wilcoson
**Mann-Whitey test

After the intervention, there was a significant Before the intervention, there was no significant

improvement in the attitudes of pregnant women in both
groups. The intervention group experienced an increase in
mean score from 70.20 + 6.50 to 85.60 + 4.00 (a difference of
15.40 + 5.20), while the control group improved from 70.25 £+
6.40 to 80.10 £+ 5.50 (a difference of 9.85 + 5.80). The
Wilcoxon test showed that the improvement was statistically
significant within each group (p =0.000).

difference between the two groups (p = 0.958). However, after
the intervention, the Mann-Whitney test revealed a significant
difference (p = 0.030), indicating that the web-based Tris
Model was more effective in improving the attitudes of
pregnant women compared to the control group. Thus, the
intervention based on the Tris Model proved effective in
enhancing the attitudes of pregnant women in the UPTD
Puskesmas Kota Kutacane area.

Table 6 Effectiveness Test of Pregnant Mothers' Action or behavior in the Intervention Group and Control Group

Variable Group Pretest (Meanx SD) Posttest (Mean £ SD) A (Mean * SD) P-value
Action Or Intervention 68,10 + 6,80 82,50 + 4,50 14,40 £ 5,60 0,001*
Behavior
Control 69,00 + 7,00 75,20 + 5,50 6,20 £ 6,00 0,000*
0,365** 0,001** 8.20+0.40
*Wilcoson

**Mann-Whitey test

The web-based Tris Model significantly improved the action scores of pregnant women in the intervention group (A = 14.40
+ 5.60; p = 0.001), compared to the control group, whose improvement was not significant (A = 6.20 £ 6.00; p = 0.365). The
between-group comparison test showed a p-value of 0.000, indicating that the web-based Tris Model is more effective than the

flipchart media.

Tabel 7 Effectiveness Test of Pregnant Mothers' OHIS in the Intervention Group and Control Group

**Mann-Whitey Pre-test

Variable Group Pretest (Meanz SD) | Posttest (Mean+ SD) A (Mean =+ SD) P-value
OHIS Intervention 3,40+0,70 1,90 + 0,60 1,50 £ 0,50 0,000*
Kontrol 3,45+ 0,75 2,60 + 0,65 0,85 + 0,55 0,000*
0,000** 0,000** 0.65+0.034
Wilcoson

The OHI-S scores of pregnant women significantly decreased in the intervention group (from 3.40 to 1.90) compared to the
control group (from 3.45 to 2.60). Both the Wilcoxon and Mann-Whitney tests showed significant results (p = 0.000), indicating
that the web-based Tris Model is more effective in improving the oral hygiene of pregnant women.
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> Web-Based Tris Model

———

[ M-TRIS

HOME
USERNAME
PASSWORD

Fig 1 Menu Appearance

PREGNANT WOMAN DATA

NAME :

DATE OF BIRTH :

USERNANME :
PASWORD :
TRIMESTER : :

Fig 2 Pregnancy Data Display

» Tampilan Data Dashboard

Pretest and Posttest
Education

g. Consultation

Animated video

h. Logout

3D educational video

QR Code

Toothbrushing monitoring

NISRT25AUG279 WWW.ijisrt.com 3045


https://doi.org/10.38124/ijisrt/25aug279
http://www.ijisrt.com/

Volume 10, Issue 8, August— 2025
ISSN No:-2456-2165

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/25aug279

DATA
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WEB-BASED MODEL TRIS

Fig 3 Gambar Web-Based TRIS Model

V. DISCUSSION

A web-based educational intervention was developed to
improve knowledge, attitudes, tooth brushing practices, and
oral hygiene (OHI-S) as a caries prevention measure in
pregnant women.?* The results showed that this web-based
educational intervention was significantly effective for all
studied variables. Validation by four experts demonstrated that
this model was highly feasible, with an average validity value

IJISRT25AUG279

of 90% and an ICC test of p=0.410, indicating inter-expert
agreement on the feasibility of the Tris Model.?®

There was a significant increase in knowledge of
pregnant women in both the intervention and control groups,
but the intervention group showed a significantly higher
increase (p=0.008). This strengthens the role of technology-
based interactive education in strengthening participants'
understanding.?
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Regarding attitudes, the intervention also demonstrated a
significant positive impact (p=0.030).2” Education through
visual and easily accessible digital media was deemed more
effective in shaping positive attitudes of pregnant women
towards the importance of maintaining oral hygiene.28The
Tris Model is also effective in improving toothbrushing skills
(p = 0.001).% This skill enhancement is supported by an
interactive approach and the use of visual media, which aligns
with the Health Belief Model of behavior change.®**The OHI-
S index significantly decreased in the intervention group (p =
0.000), indicating an improvement in oral hygiene status.®
This difference demonstrates the effectiveness of the
intervention in creating a positive impact on physical
cleanliness, although it is also influenced by external factors-?
This study has limitations, such as a short intervention
duration, small sample size, and lack of long-term
evaluation.®® Nevertheless, these findings suggest that the
web-based Tris Model is a promising educational approach to
be implemented in health promotion programs for pregnant
women, especially in the digital era.®*

V. CONCLUSION

Based on the results of this study, it can be concluded
that: The web-based Tris Model is proven feasible and
effective as an educational medium for preventing dental
caries in pregnant women in the working area of Puskesmas,
Southeast Aceh Regency, with a validation test result of 90%
(feasible category). This model demonstrates effectiveness in:

» Increasing knowledge, from a score of 22.85 t0 29.15 (p =
0.008).

» Changing attitudes, from a score of 70.20 to 85.60 (p =
0.030).

» Improving preventive actions, from a score of 68.10 to
85.50 (p = 0.001).

» Reducing oral hygiene scores, from 3.40 to 1.90 (p =

0.000).

Overall, this model shows a positive impact on
improving preventive behaviors against dental caries in
pregnant women. The Tris model was also effective in
improving tooth brushing (p=0.001).2° ™ skill improvement
was supported by an interactive approach and the use of visual
media, which is in accordance with the theory of behavior
change (Health Belief Model).*°
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