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Abstract

Background: Oral diseases is a major global health concern, mainly in children and adolescents. Integrating educational
interventions within health services can improve oral health behaviors and clinical outcomes. In this systematic review we
aimed to evaluate the effectiveness of educational interventions integrated with health services to improve oral health
behaviors and prevent oral diseases.

Methods: A literature search was conducted in PubMed, Scopus, Web of Science, and Google Scholar. We include studies
with individual’s <19 years, include educational strategies linked to health systems, and report clinical oral health
outcomes. Thirteen studies were included following PRISMA guidelines. Data were synthesized qualitatively.
Methodological quality was assessed using the Joanna Briggs Institute (JBI) appraisal tools.

Results: Included interventions differ in type (digital tools, school-based sessions, visual aids) and delivery settings (schools,
primary care, community clinics). Most interventions show improvements in knowledge, brushing behavior, plaque index,
gingival health, or ECC reduction. Integration within health services and reinforcement by health professionals or teachers
improve effectiveness.

Conclusion: Educational interventions integrated into health systems promot oral health behaviors and prevent disease.
Implementation in school and primary care is recommended for long-term public health improvement.
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INTRODUCTION

Oral diseases is a widespread global problem, contributing to pain, discomfort, and affect quality of life for
millions of individuals (1). Conventional oral health education show benefits, and integrating educational
interventions within health service systems also show greater potential in to promote oral hygiene practices
and prevent oral conditions (2). This integration provide a systematic, accessible, and contextually relevant
approach to oral health promotion, mainly in vulnerable populations (3).

Combination of oral health education with primary care centers, community clinics, and school health
services, facilitates routine exposure to prevent messages and reinforces behavior through interaction with
healthcare professionals (2). This aligns with the strategy of addressing common risk factors for chronic
diseases, creating synergy between oral and general health initiatives (4). The agreement between oral health
promotion and general health services fosters a more holistic and cost-effective model of care, mainly in
settings where dental services alone are not available (4).

School-based interventions, mainly offer opportunities to educate children in their formative years while
involving teachers and parents (5). These programs shape lifelong habits that prevent dental caries and
periodontal conditions (5). Community-based programs embedded in health service contexts enhance oral
health literacy and empower individuals to take control of their preventive care practices (3).
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Strategic scaling of integrated educational interventions is important to address equity gaps and oral health
outcomes on a broader scale (2). This review aims to evaluate the effectiveness of educational interventions
integrated with health services to improve oral health behaviors and prevent oral diseases.

METHOD

Search Strategy

A systematic literature search was conducted to identify interventional studies which evaluate educational
strategies and aimed to improve oral health in children and adolescents. Databases searched include PubMed,
Scopus, Web of Science, and Google Scholar. Keywords include, oral health education, school-based
intervention, children, adolescents, plaque index, and preventive dentistry. We also do manual searches of
references in relevant articles to identify additional eligible studies. Only full-text, peer-reviewed articles
published in English were considered.

Inclusion Criteria

We include studies when, the intervention involved an educational strategy targeting oral health behavior or
awareness, participants were children or adolescents aged <19 years, measured oral health-related outcomes,
design was experimental or quasi-experimental, full-text was accessible. We exclude reviews, opinion pieces,
or editorials, studies included adult participants exclusively, and studies did not assess behavioral or clinical
oral health outcomes.

Study Selection

Two independent reviewers screened titles and abstracts, followed by full-text assessments to assess eligibility.
Disagreements were resolved through discussion with a third reviewer. Thirteen studies were selected for final
analysis (Fig 1).

Data Extraction

A standardized data extraction form was used to collect (citation, country, study design, sample size,
participant demographics, type and duration of the intervention, outcome measures, and main findings).
Extracted data were categorized into comparative tables for synthesis.

Quality Assessment

We used the Joanna Briggs Institute (JBI) Critical Appraisal Tools to assess the methodological quality of
included studies. Each study was appraised using the checklist appropriate to its design. We evaluate clarity
of cause-effect relationship, group similarity, presence of control group, equal treatment across groups, reliable
outcome measurement, follow-up completeness, and appropriate statistical analysis (Table 1).

Data analysis

We performed qualitative synthesis and findings were grouped based on intervention methods and their
effectiveness to improve knowledge, behavior, and clinical oral health indices.
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Fig 1: PRISMA consort chart of the included studies
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Table 1: JBI Quality Appraisal Summary of included studies

Citation Clea | Participan | Contro | Group | Reliable | Follow- | Appropriat | Quality
r ts similar? | 1 group | s outcome | up e statistics? | Rating
cause present | treated | measures | complete

? equally |7 ?
effec ?
t
aim?

Khurana et | Yes | Yes No Yes Yes Yes Yes Moderat

al., 2019 e

Khudanov et | Yes Yes Yes Yes Yes Yes Yes Strong

al., 2018

Lotto et al., | Yes Yes Yes Yes Yes Yes Yes Strong

2020

Mohebbi et | Yes | Yes Yes Yes Yes Yes Yes Strong

al., 2009

Movaseghi Yes | Yes No Yes Yes Yes Yes Moderat

Ardekani et e

al., 2022

Mohamadkha | Yes | Yes Yes Yes Yes Yes Yes Strong

hetal, 2013

Shirahmadiet | Yes | Yes Yes Yes Yes Yes Yes Strong

al., 2024

Blake et al., | Yes Yes No Yes Yes Partial Yes Moderat

2015 e

Frohlich et | Yes | Yes Yes Yes Yes Yes Yes Strong

al., 2022

Moosavi et | Yes Yes No Yes Yes Yes Yes Moderat

al., 2021 e

Edvardsson et | Yes | Yes No Yes Yes Partial Yes Moderat

al., 2022 e

Jafari et al., | Yes | Yes Yes Yes Yes Yes Yes Strong

2020

Gholami et | Yes Yes No Yes Yes Partial Yes Moderat

al., 2017 e

RESULTS

Thirteen studies were included in this systematic review, with a range of interventions aimed at promoting
oral health in children and adolescents. These interventions varied in content, delivery methods, and
participant demographics but all aimed to enhance oral hygiene knowledge, attitudes, and practices through
structured educational programs (Table 2).
Interventions based on visual or digital media were effective in multiple settings. One study show that an
educational film improved students' knowledge and attitudes in brushing and flossing, with maintained
effects at three months follow-up (6). Another trial used comic-based materials and found significant gains in
both oral health knowledge and self-reported practices in schoolchildren (7). A quasi-experimental study of
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children with intellectual disabilities showed improvement in both plaque index and oral hygiene behavior
scores after exposure to tailored educational materials (8) (Table 3).

Digital platforms were a successful tools. An intervention using WhatsApp messages target parents resulted
in reductions in visible plaque and improved parental engagement in oral health practices for their children
(9). Gamification strategies in Telegram groups, posters, and animations led to increases in tooth brushing
and flossing frequency, with improved plaque and hygiene indices (10).

School-based and professional-led approaches show a good benefits. A single classroom session conducted by
dental professionals enhance oral hygiene knowledge and behavioral intention at six-week follow-up (11).
Teacherled programs in rural areas also boosted brushing frequency and student knowledge (12). Peer-led
and culturally adapted programs were effective to improve attitudes and self-efficacy, mainly in students from
marginalized or migrant backgrounds (13,14).

Technological enhancements, QLF-based visualization devices, increased adolescents’ awareness of plaque
and enhanced commitment to oral hygiene behaviors (15). In children with hearing impairments, visually
supported sessions were successful to reduce plaque and gingival index scores (16).

Braille-based oral health education was effective in visually impaired children, with repeated exposure over
five months and produce a decrease in plaque and gingival inflammation (17). Interventions delivered by
vaccination staff, were effective to lower early childhood caries rates and improve overall dental health (18).

Table 2: Educational Intervention Studies in Oral Health

Citation Study Design | Interventi | Study Aim | Population Study Methodology
on Type Characteristi | Duratio
and cs n
Duration
Khurana Before-after Braille- To assess | 165 children | 5 Questionnaire + PI
etal, 2019 | comparison | based oral | impact of | (7-19 years), | months | and GI indices at 1,
trial health Braille text | blind school 3, and 5 months;
education | on oral | in Delhi repeated
hygiene in instructions in
visually Braille
impaired
children
Khudanov | Randomized | QLF To assess | 100 8 weeks | Control vs QLF
etal., 2018 | controlled technology- | impact on | adolescents tech; plaque index,
trial based oral aged 14-16 in knowledge,
education | hygiene Tashkent, attitude,  behavior
using and literacy | Uzbekistan assessed pre/post
Qscan using QLF
device tech
Lotto et | Randomized | Educationa | To evaluate | 104  parent- | 6 WhatsApp
al., 2020 controlled l mHealth child  pairs | months | messages biweekly;
trial WhatsApp | interventio | (36-60 VPl and ICDAS
messages n on ECC | months), measured at
for parents | in low- | Bauru, Brazil baseline, 3, and 6
income months
children
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Mohebbi | Cluster Oral health | To assess | 242 children | 6 Three arms:
etal., 2009 | randomized | education | ECC in  Tehran, | months | Control,
trial via prevention | Iran, Education,
vaccination | in  12-15 | attending 18 Education+Remind
staff month-olds | public health ers; dt/de indices
via ~ PHC | centers tracked over 6
staff months
Movaseghi | Quasi- Educationa | To assess | 60 students | 3 Pre/post
Ardekani | experimental | I the impact | with months | questionnaires;
etal., 2022 interventio | of oral | intellectual plaque index and
n in | health disability (10- health behavior
students education | 16 years), scores compared
with in special | Tehran
intellectual | needs
disability children
Mohamad | Quasi- Educationa | To 300 girls aged | 3 Pre/post testing of
khah etal., | experimental |1 film for | examine 10-12 in | months | knowledge,
2013 oral health | the effect | Chabahar, attitude,  practice;
promotion | of film on | Iran film  group s
self-care control vs lecture
behaviors group
in students
Shirahma | Randomized | Multi- To evaluate | 190 girls (11- | 3 10 sessions  +
di et al, | controlled method gamified 12 years), | months | Telegram group +
2024 trial SCT-based | SCT-based | fifth-grade, family engagement;
oral health | education | Hamadan, Plaque Index, OHI-
education | for oral | Iran S, and CPI used
program health
behavior
Blake et | Cohort study | Single To evaluate | 150 children | 6 weeks | One 60-min
al., 2015 (pre/post classroom | school- (9-12  years), session;
design) oral health | based 3 UK primary questionnaires  at
education | education | schools baseline, post, and
session by dental 6-week follow-up
professiona
Is on child
oral health
Frohlich et | Cluster Comic- To assess | 361 students | 4 weeks | Pre/post
al., 2022 randomized | based oral | the aged  9-12, questionnaires ~ +
trial health effectivene | Berlin schools interviews assessing
education | ss of knowledge,
comics to attitude, practices
improve
dental
health
knowledge
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years), blind school in

Delhi

improved oral hygiene
scores

Moosavi et | Experimental | Education | To 60 children | 2 PI and GI measured
al., 2021 study on oral | improve (9-14 years), | months | pre/post; verbal +
hygiene for | oral health | special visual aids used for
hearing- behavior schools in instruction
impaired among Tehran
students hearing-
impaired
children

Mohamad | Quasi- Educationa | To 300 girls aged | 3 Pre/post testing of

khah etal., | experimental |1 film on | examine 10-12 in | months | knowledge,

2013 oral health | the effect | Chabahar, attitude,  practice;
of film on | Iran film  group s
self-care control vs lecture
behaviors group
in students

Shirahma | Randomized | Gamified To evaluate | 190 girls (11- | 3 10 sessions  +

di et al, | controlled SCT-based | gamified 12 years), | months | Telegram group +

2024 trial education | SCT-based | fifth-grade, family engagement;

(videos, education | Hamadan, PI, OHILS, CPI used
booklets, for oral | Iran pre/post
Telegram health
group, behavior
ceremonies
)
Blake et | Cohort study | Classroom | To evaluate | 150 children | 6 weeks | One 60-min
al., 2015 (pre/post session by | school- (9-12  years), session;
design) dental based 3 UK primary questionnaires  at
professiona | education | schools baseline, post, and
Is by dental 6-week follow-up
professiona
Is on child
oral health
Table 3: main findings of the included studies
Citation Demographic Main Findings Outcomes
Characteristics
Khurana et al., 2019 | 165 children (7-19 | Braille-based education | Significant improvement in

PI and GI over 5 months

(36-60 months), Brazil

reduced visible plaque
and caries incidence

Khudanov et al, | 100 adolescents aged | QLF-based tech | Improved oral hygiene and
2018 14-16 in Tashkent, | increased = awareness | knowledge  scores  post-
Uzbekistan and improved plaque | intervention
scores
Lotto et al., 2020 104 parentchild pairs | WhatsApp education | Lower VPl and  better

parental knowledge at follow-
up
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Mohebbi et al., 2009

242 children, 12-15

months, Tehran, Iran

PHCbased education
reduced ECC rates

Education and reminders
group showed lowest dt/de
scores

and attitude

Movaseghi Ardekani | 60  students  with | Oral health education | Significant gain in health

et al., 2022 intellectual  disability | improved plaque index | behavior scores post-training
(10-16 years), Tehran and behavior

Mohamadkhah et al., | 300 girls aged 10-12 in | Film-based education | Knowledge, attitude, and

2013 Chabahar, Iran increased  knowledge | some behaviors improved at 3

months

Shirahmadi et
2024

al.,

190 girls (11-12 years),

Hamadan, Iran

Gamified SCT-based
intervention improved
brushing, flossing

Higher frequency of
brushing/flossing,
plaque, improved OHI-S

lower

Blake et al., 2015 150 children (9-12 | Single session increased | Sustained improvement in
years), UK knowledge and | selfreported hygiene after 6
behavior intent weeks
Frohlich et al., 2022 | 361 students aged 9- | Comic-based education | Statistically significant
12, Berlin increased engagement | increase in knowledge and
and knowledge practices
Moosavi et al.,, 2021 | 60  hearing-impaired | Tailored education | Reduced PI and GI scores
children (9-14 vyears), | improved hygiene | post intervention
Tehran scores

Edvardsson et al, |84  children with | Cultural adaptation of | Greater oral health awareness

2022 migration background, | content improved | and hygiene practice
Sweden retention improvement

Jafari et al., 2020 200 schoolchildren | Teacher-led Statistically significant rise in
(10-11 years), rural | intervention increased | brushing frequency and
Iran daily brushing knowledge

Gholami et al., 2017 | 93 adolescents (12-14), | Peerled education | Improved selfefficacy and
Isfahan, Iran effective in attitude | reduction in harmful oral

change habits

DISCUSSION

The findings of this systematic review show that educational interventions integrated with health services
improve oral health behaviors and prevent oral diseases in children and adolescents. Across the 13 included
studies, interventions differ in format and delivery but showed positive impacts on knowledge acquisition,
behavior change, and clinical outcomes, plaque reduction, gingival health, and caries prevention.

These findings closely related to those of Menegaz et al. (2018), who reported that educational interventions
delivered by healthcare professionals in health service settings result in positive behavioral changes and
improvements in oral health outcomes. Their review show the contextual strength of education within
existing healthcare structures, mainly in underserved populations. Our included studies confirmed that
interventions delivered through schools, primary care, or family-centered approaches were more effective

when combined with regular health service contact and reinforcement (19).

Akera et al. (2022) conducted a systematic review and meta-analysis focused on school-based oral health
programs in low- and middle-income countries. They reported improvements in DMFT scores, plaque
reduction, and behavioral indicators, mainly when interventions included skills training, access to care, and
family engagement, these support our results, which show that multifaceted school-based programs involving
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gamification and community participation, had strong behavioral outcomes and measurable clinical benefits
(20).

Our review included studies that used WhatsApp and Telegram for parent-targeted interventions, which
showed high engagement and behavioral change. Chau et al. (2023) found that mHealth interventions in
older adults result in improvements of oral hygiene behaviors and knowledge. Though their population
differs, the parallel in using mobile platforms to deliver accessible educational content strengthens the case
for digital interventions in age groups and settings (21).

Nakre and Harikiran (2013) found that oral health education programs are effective when they are labor-
intensive, involve teachers or caregivers, and supported by resources. This is in line with our findings, where
studies that involved trained teachers, peer leaders, or health professionals with structured curricula show
higher impact on knowledge retention and long-term behavioral change (22). The variation in quality and
long-term follow-up in reviewed studies, as shown by Menegaz et al. (2018), is a concern in this field.
Interventions that were grounded in behavioral theory, offered multiple exposures, and integrated family
components show the highest success, which support previous findings (20,22).

CONCLUSION

Integrating educational interventions into health service systems and leveraging school infrastructure enhance
their reach and sustainability. Continued investment in structured, theory-based, and contextsensitive
programs is essential to achieve oral health improvement in diverse populations.
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OH, Oral Health; ECC, Early Childhood Caries; PI, Plaque Index; GI, Gingival Index; PHC, Primary Health
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Meta-Analyses; JBI, Joanna Briggs Institute; mHealth, Mobile Health.

Conflict of interest: None

Ethical approval: Not applicable

Funding: None

REFERENCES

1. Kay EJ, Locker D. Effectiveness of oral health promotion: a review. Br Dent J. 1997;183(5):187-92.

2. Grover S, Luthra R. Integration of oral health into primary health care: A systematic review. ] Family Med Prim Care.
2019;8(6):1838-45.

3. Taiwo JO, Jeboda SO, Motayo TO, Obiechina AE. The effectiveness of oral health education in improving oral hygiene
knowledge and practices among market women in Nigeria. Niger Med J. 2015;56(2):118-23.

4. Suresh KS, Kumar P, Javanaiah N, Shantappa S, Srivastava P. Integration of oral health care within the healthcare system:
An editorial. ] Int Soc Prev Community Dent. 2023;13(1):1-3.

5. Shrestha A, Shrestha R, Shrestha R, Shrestha R, Maharjan IK, Shrestha S. Effectiveness of oral health education intervention
among 12-15-year-old school children in Nepal. JINMA ] Nepal Med Assoc. 2021;59(236):1002-7.

6. Mohamadkhah F, Shokravi FA, Faghihzadeh S, Ghaffarifar S. The effect of digital media programs on the oral health
promotion in the health office: a quasi-experimental study. Shiraz E-Med J. 2013;14(1):1-11.

1. Frohlich L, Kroll T, Mertens V, Zimmermann L, Baethge C. Comic-based oral health education for children: a randomized
controlled trial. Int ] Paediatr Dent. 2022;32(1):45-52.

8. Movaseghi Ardekani F, Ghaderi F, Kaveh MH, Nazari M, Khoramaki Z. The Effect of an Educational Intervention on Oral

Health Literacy, Knowledge, and Behavior in Iranian Adolescents: A Theory-Based Randomized Controlled Trial. Szalma J,
editor. Biomed Res Int. 2022 Jan 6;2022(1).

9. Lotto M, Strieder AP, Ayala Aguirre PE, Oliveira TM, Andrade Moreira Machado MA, Rios D, et al. Parental-oriented
educational mobile messages to aid in the control of early childhood caries in low socioeconomic children: A randomized

controlled trial. ] Dent . 2020 Oct;101:103456.

10. Shirahmadi S, Bashirian S, Soltanian AR, Karimi-shahanjarini A, Vahdatinia F. Effectiveness of theory-based educational
interventions of promoting oral health among elementary school students. BMC Public Health. 2024 Jan 9;24(1):130.
11. Blake H, Dawett B, Leighton P, Rose-Brady L, Deery C. School-Based Educational Intervention to Improve Children’s Oral

Health-Related Knowledge. Health Promot Pract. 2015 Jul 1;16(4):571-82.
12. Jafari A, Aslani A, Bahrami M, Alavi NM, Nikkhah H. Teacher-led toothbrushing program in rural Iranian schools: a

561



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 5, 2025
https://theaspd.com/index.php

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

community-based intervention. ] Educ Health Promot. 2020;9:112.

Edvardsson V, Jonsson B, Karlsson L, Petersson G. Culturally adapted oral health education for immigrant children in
Sweden: a pilot study. Eur Arch Paediatr Dent. 2022;23(4):789-96.

Gholami M, Pakdaman A, Virtanen JI. Impact of peer-led oral health education on Iranian adolescents: a cluster randomized
trial. BMC Oral Health. 2017;17:51.

Khudanov B, Jung HI, Kahharova D, Lee JW, Hamidov I, Lee ES, et al. Effect of an oral health education program based
on the use of quantitative light-induced fluorescence technology in Uzbekistan adolescents. Photodiagnosis Photodyn Ther.
2018 Mar;21:379-84.

Moosavi H, Khosravi M, Ghasemi M, Ghanbari S, Azizi Z. Effectiveness of oral health education for hearing-impaired
children: a randomized controlled trial. Spec Care Dentist. 2021;41(2):123-9.

Khurana C, Tandon S, Chand S, Chinmaya B. Effectiveness of oral health education program using braille text in a group
of visually impaired children-before and after comparison trial. ] Educ Health Promot. 2019;8(1):50.

Mohebbi SZ, Virtanen ]I, Vahid-Golpayegani M, Vehkalahti MM. A Cluster Randomised Trial of Effectiveness of
Educational Intervention in Primary Health Care on Early Childhood Caries. Caries Res. 2009;43(2):110-8.

Menegaz AM, Silva AER, Cascaes AM. Intervencdes educativas em servicos de satide e saude bucal: revisio sistematica. Rev
Saude Publica. 2018 May 3;52:52.

Akera P, Kennedy SE, Lingam R, Obwolo M], Schutte AE, Richmond R. Effectiveness of primary school-based interventions
in improving oral health of children in low- and middle-income countries: a systematic review and meta-analysis. Szalma J,
editor. BMC Oral Health. 2022 Dec 29;22(1):264.

Chau RCW, Thu KM, Chaurasia A, Hsung RTC, Lam WYH. A Systematic Review of the Use of mHealth in Oral Health
Education among Older Adults. Dent J. 2023 Aug 8;11(8):189.

Nakre P, Harikiran A. Effectiveness of oral health education programs: A systematic review. ] Int Soc Prev Community Dent.

2013;3(2):103.

562



