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INTRODUCTION:
Maintaining oral health during childhood is a prerequisite for the future 
dental well-being of an individual, just as early growth and development 
predict many aspects related to health throughout life. This is the reason 
why children are a primary focus of preventive measures aimed at 
promoting good oral health, as well as the development of approaches for 
the prevention of oral diseases in childhood [1].

Creating conscious behavior for maintaining oral health is a key factor 
in oral prevention, and the childhood and adolescent are the most 
suitable for establishing correct habits and behaviors related to oral 
health [2,3]. The efforts of dental professionals in this regard are 
directed towards creating programs for promoting oral health, which, 
according to the World Health Organization (WHO), should be school-
based, as they cover a larger segment of the population [4].

School-based oral health promotion programs typically include 
modules for education on topics related to oral health or oral hygiene 
programs, which are often implemented independently or in isolation 
from each other [5,6]. Although the effectiveness of these programs 
has been researched and shows good results, a protocol for conducting 
such programs that can be applied in a school environment without 
disrupting the educational process has not yet been developed. 
Moreover, most available literature sources focus solely on education 
related to oral health topics, without relying on the children's prior 
theoretical preparation, which is crucial for creating conscious healthy 
behaviors [7,8,9]. There is still a lack of data on the specic structuring 
of oral prevention programs that address different age groups of 
children, where cognitive abilities, as well as oral health risk factors, 
can vary signicantly.

To evaluate the effectiveness of oral health promoting programs, the 
dynamics of oral hygiene and gingival status in children included in 
such programs are typically monitored in clinical settings, which 
shows the program's effectiveness and whether there has been a change 
in the children's health habits related to maintaining oral health.

AIM:
The aim of this study is to monitor the dynamics of oral hygiene and 
gingival status during a comprehensive group preventive oral health 
program in children.

MATERIALS AND METHODS:
Materials
For the purpose of this study, we examined 106 children aged 11-13 
years, students from Hristo Botev Primary School in Blagoevgrad, 
Bulgaria. The children were evenly distributed by gender and age (χ2 = 
0.709, p > 0.05).

The inclusion criteria for the children in the study were: signed 
informed consent from a parent, approved by the Ethics Committee 
(Contract No. D-168/03.08.2023), no systemic diseases, no xed 
orthodontic appliances, and no antibiotic use in the last three months.

Other Materials Used In The Study

Ÿ Dental plaque disclosing solution PlacAid, which reveals old 
(stains red) and new (stains blue) dental biolm;

Ÿ Electronic periodontal probe PA-ON (Orangedental) for 
assessing oral hygiene and gingival status during the program;

Ÿ Interactive educational materials;
Ÿ TePe plaque search disclosing tablet for plaque visualization, as 

well as Colgate junior smiles toothpaste and toothbrushes for 
home use;

Ÿ Plastic models for demonstration and training (Fig. 1).

Fig. 1Plastic models for demonstration and training

Methodology
1. Clinical Method
All children were examined in the school's dental ofce according to a 
schedule set by their teachers, in line with their academic workload. 
Initially, a dental status was recorded by registering carious lesions 
with a diagnostic threshold using the ICDAS codes 03, 04, and 05 
(non-cavitated and cavitated).

Immediately after, a gingival status was recorded using the full mouth 
bleeding score (FMBS) index, to assess the presence/absence of 
gingival bleeding upon probing (Fig. 2). Probing was performed on all 
fully erupted permanent teeth at four gingival points – three vestibular 
and one oral.

To assess oral hygiene status, the full mouth plaque score (FMPS) 
index was used. With the help of a cotton swab soaked in plaque 
disclosing solution, the tooth surfaces were stained, and the 
presence/absence of plaque accumulation was recorded for all fully 
erupted permanent teeth. The staining in the gingival third of the tooth 
crown was recorded in three vestibular areas and one oral area.

The data from the clinical examinations were manually entered by the 
examiner and transferred into the software of the electronic 
periodontal probe, which automatically calculates the values of the 
individual clinical indices.
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ABSTRACT
Aim: To monitor the dynamics of oral hygiene and gingival status during a comprehensive group preventive oral health program for children. 
Materials And Methods: The study included 106 children aged 11-13 years. Oral hygiene status (FMPS) and gingival status (FMBS) were 
assessed for all children. The comprehensive preventive program was conducted over 4 visits within 1 month, through a motivation module and an 
education module.  The oral hygiene and gingival status of the studied children improved gradually during the program, with plaque Results:
accumulation being minimal 1 month after the beginning of the program, affecting approximately 30% of the tooth surfaces. The gingival status in 
all children showed a presence of bleeding on probing, involving approximately 13% of the gingival units, which is considered as gingival health.
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Fig. 2 Probing to assess gingival status

The clinical examination of all the children included in the study was 
conducted during 4 visits at intervals dened by the preventive 
program. At the end of each visit, professional oral hygiene was 
performed using a toothbrush and polishing paste to remove the plaque 
indicator liquid.

2. Methodology of the Group Oral Health Prevention Program for 
Children
The goal of the applied comprehensive oral health preventive program 
was to create motivated, informed, and correct behavior and habits 
related to the main oral diseases – dental caries and gingival 
inammation, in a group setting.

The sequence of visits and modules of the preventive program is 
presented in the following table (Table. 1).

Table 1 Program Design

In the first module of the program, emphasis was placed on motivating 
the children by providing appropriate and relevant information. Using 
an interactive method with a PowerPoint presentation, the children 
were introduced to the main oral diseases, as well as the causes of their 
development. Special attention was given to the role of the children 
themselves in preventing dental caries and gingival inammation 
through adherence to specic rules for proper health behavior. After 
the presentation, a game called "What did I remember?" was 
conducted, where the children were engaged in analyzing and 
interpreting the presented information through a playful method.

The second module focused on education. Audiovisual original 
videos were shown to the children, presenting various oral hygiene 
tools and specic techniques for their proper use. Afterward, using 
plastic models of dental jaws, the Stillman method for tooth cleaning 
was demonstrated. At the end of this module, another game called 
"How is it done?" was held, with the goal of having the children try to 
replicate what they had learned under the supervision of the program 
leader, who made necessary corrections if needed (Fig. 3).

Statistics:
The data obtained from the study were processed using the IBM SPSS 
software, version 19.0. The adopted critical signicance level for 
testing the null hypothesis (H0) was α = 0.05.

To objectively evaluate the results from the conducted analyses, the 
following methods were used:
Ÿ Descriptive analysis;
Ÿ Analysis of variance (ANOVA);
Ÿ Paired samples T test for comparing related groups;
Ÿ Independent T test for comparing independent groups;
Ÿ Pearson Chi-Square test (χ2);

RESULTS:
1. Caries prevalence in the studied children
The following diagram presents the data on caries prevalence in the 
studied children, categorized by age groups (Fig. 1).

Fig. 1 Caries prevalence in the studied children by age

From the diagram, it can be seen that the DMF (T+t) is the lowest in 13-
year-old children, where, on average, 1 tooth per child is affected by 
carious processes. Twice as many teeth affected by caries are found in 
11 and 12-year-old children, which is statistically signicant (t = 1.57, 
p < 0.05).

2. Oral hygiene status of the children during the study
The following graph shows the values of the plaque accumulation 
index over the course of the study for all the children examined (Graph 
1).

Graph 1 Dynamics of FMPS during the study.

From the graph, it can be seen that during the program, the values of the 
plaque accumulation index gradually decrease. The initial oral hygiene 
status shows that approximately 70% of the tooth surfaces are covered 
with dental biolm, while by the end of the program, plaque 
accumulation decreases signicantly by about 40% (t = 20.81, p < 
0.05).

The following table shows the dynamics in the values of oral hygiene 
status during the program in different age groups (Table 2).

Table 2 Oral Hygiene Status During The Program By Age.
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I. Assessment Full mouth plaque score + full mouth bleeding 
score

Motivation and 
education(after 3 
days)

 I modulе
Motivation

 II modulе
Education

1. Interactive method 
– Power Point 
presentation
2. Game method – 
„What did I 
remember?“

1. Interactive method for 
education (video)
2. Demonstration method 
(on plastic model)
3. Game method - „How is 
it done?“

II. Assessment
(after 1 week)

Full mouth plaque score + full mouth bleeding 
score

III. Assessment
(after 1 week)

Full mouth plaque score + full mouth bleeding 
score

IV. Assessment
(after 1 month)

Full mouth plaque score + full mouth bleeding 
score

Age N FMPS Paired 
sample
test

1I visit
Mean±SD

2II visit
Mean±SD

3III visit
Mean±SD

4IV visit
Mean±SD

11 years 
old

52 74,42±10,
15

51,19±4,1
8

34,85±14,
47

30,31±15,
00

p<0,05*



From the table, it can be seen that the initial plaque accumulation in 11 
and 12-year-old children is signicantly higher compared to 13-year-
olds (p < 0.05). During the study, plaque accumulation in 11 and 12-
year-old children gradually decreased with each subsequent visit, and 
by the end of the follow-up period, plaque accumulation in these 
children affected about 25-30% of the tooth surfaces.

In 13-year-old children, a decrease in plaque accumulation was 
observed during the second visit (p < 0.05), and these values remained 
unchanged until the end of the follow-up period, showing around 37-
39% involvement of the tooth surfaces with plaque accumulation (t = -
1.51, p > 0.05).

3. Gingival status of the children during the study
The following graph presents the values of the gingival bleeding index 
during the study for all the examined children (Graph 2).

Graph 2 Dynamics of FMBS during the study.

Table 3 Gingival Status During The Program By Age

From the graph, it can be seen that the values of the gingival bleeding 
index gradually decrease during the study. The initial gingival status of 
the children shows the presence of bleeding on probing affecting 27% 
of the gingival units, indicating that the children had initially localized 
gingival inammation. At the end of the follow-up period, the values of 
the index show a prevalence of around 13%, which is at the threshold 
of periodontal health (t = 11.62, p < 0.05).

The following table shows the dynamics in the values of bleeding on 
probing index during the study in different age groups (Table 3).

From the table, it can be seen that in 11-year-old children, the values of 
bleeding on probing decrease by 15%, and in 12-year-old children by 
20% by the end of the follow-up period. It is noteworthy that, during 
the rst and second visits, the values of FMBS in 11 and 12-year-old 
children are signicantly higher than in 13-year-olds (p < 0.05). This is 
likely due to the fact that the initial bleeding on probing in 13-year-olds 
was low. In the third and fourth visits, the values of the index are 
approximately the same for all three age groups (p > 0.05).

4. Comparative data between oral hygiene and gingival status during 
the program
The following graph presents comparative data between oral hygiene 
and gingival status during the program (Graph 3).

Graph 3 Dynamics of plaque accumulation and gingival status during 
the program

From the graph, it can be seen that both the oral hygiene and gingival 
status of the children studied improved gradually during the program. 
One month after the beginning, plaque accumulation was minimal and 
covered approximately 30% of the tooth surfaces. The gingival status 
in all the examined children showed the presence of provoked gingival 
bleeding affecting approximately 13% of the gingival units, which is 
considered as gingival health.

DISCUSSION:
The goal of our developed comprehensive group preventive program 
was to create lasting motivation and conscious behavior in children 
related to maintaining oral health. The multifactorial etiology of oral 
diseases necessitates a comprehensive approach in preventive 
strategies, targeting all factors that contribute to maintaining balance 
in the oral environment [10].

In this study, we found that both the oral hygiene and gingival status of 
the participants in the program gradually improved over the follow-up 
period. At the end of the period, the plaque accumulation levels in the 
children were around 30%, which we consider minimal, and the values 
of their gingival status reached levels characteristic of periodontal 
health. We believe that the comprehensive approach of our program, as 
well as its application in a group environment, positively inuenced 
both the children's motivation and the development of better habits for 
maintaining oral health.

The development and application of individual preventive programs 
show high effectiveness on an individual level. However, building 
long-term habits and maintaining them over time requires continuous 
control and re-motivation, which requires additional efforts from both 
pediatric dental specialists and the families of adolescents 
[11,12,13,14].

Group oral health prevention programs, on the other hand, show high 
effectiveness and long-term results when applied according to a 
specic methodology that guarantees awareness and motivation 
through group dynamics [15]. Such programs save resources for the 
facilitator, as the same amount of time is dedicated but impacts more 
children, and at the same time, they do not engage parents, as these 
programs are typically held in a school setting. The principles of group 
dynamics, which emerge during such programs, create a competitive 
environment that further engages children and inuences the results. 
Furthermore, when children are placed in a shared environment and 
share what they have learned, conditions are created for further 
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12 years 
old

28 72,14±11,
57

53,00±2,6
9

30,21±11,
54

25,43±14,
47

p<0,05*
p >0,053,4

13 years 
old

26 57,96±12,
21

36,88±11,
07

39,00±8,8
3

39,12±12,
75

p >0,052,3

p >0,052,4

p >0,053,4

ANOVA t = 2.28 11,12

р >0.05 
t = 16.46 11,13

р <0.05* 
t = 14.18 12,13

р <0.05*

t = -11,12

1.80 р 
>0.05 
t = 11,13

14.30 р 
<0.05* 
t = 12,13

16.11 р 
<0.05*

t = 4.63  11,12

р >0.05 
t = -11,13

4.15 р 
>0.05 
t = -12,13

8.78 р 
<0.05*

t = 4.87  11,12

р >0.05 
t = -11,13

8.80 р 
<0.05* 
t = -12,13

13.68 р 
<0.05*

Age N FMBS Paired 
sample
test

1I visit
Mean±S
D

2II visit
Mean±S
D

3III visit
Mean±S
D

4IV visit
Mean±S
D

11 years old 52 27,62±1
6,91

21,73±1
2,55

16,92±1
1,05

13,42±7,
60

p<0,05*

12 years old 28 33,43±1
9,61

25,93±1
1,06

18,93±1
1,38

13,14±5,
84

p<0,05*

13 years old 26 17,15±6,
57

14,81±5,
67

14,73±4,
95

13,58±3,
87

p >0,052,3

p >0,05 2,4

p >0,053,4

ANOVA t = -11,12

5.81 р 
>0.05 
t = 11,13

10.46 р 
<0.05* 
t = 12,13

16.27 р 
<0.05*

t = -11,12

4.19 р 
>0.05 
t = 11,13

6.92  
р<0.05* 
t = 12,13

11.12 
р<0.05*

t = -11,12

2.00  р 
>0.05 
t = 11,13

2.19   р 
>0.05 
t = 12,13

4.19  р 
>0.05

t = 11,12

0.28  р 
>0.05 
t = -11,13

0.15 р 
>0.05 
t = -12,13

0.43 р 
>0.05



discussions even after the session has ended.

Whether individual or group-based, preventive oral health programs 
must address all risk factors related to oral pathology. This is achieved 
through motivation based on the individual or group characteristics of 
the participants, a preliminary assessment of the children's knowledge 
on oral health topics, and subsequent education on avoiding the main 
risk factors for oral pathology, as well as specic oral hygiene 
programs [10,16].

CONCLUSION:
The application of a comprehensive group preventive oral health 
program for children aged 11-13 years shows high effectiveness, 
leading to improvements in oral hygiene status and the recovery of 
gingival health.

REFERENCES:
1. National Institute of Dental and Craniofacial Research. (2021). Oral health in America: 

Advances and challenges. National Institutes of Health. https://www.nidcr.nih.gov
2. Wo r l d  H e a l t h  O r g a n i z a t i o n .  ( n . d . ) .  S c h o o l  h e a l t h  s e r v i c e s . 

https://www.who.int/maternal_child_adolescent/adolescence/school-health-
services/en/ (Accessed July 25, 2020)

3. Gargano, L., Mason, M. K., & Northridge, M. E. (2019). Advancing oral health equity 
through school-based oral health programs: An ecological model and review. Frontiers 
in Public Health, 7, 359. https://doi.org/10.3389/fpubh.2019.00359

4. World Health Organization. (2003). WHO information series on school health: Oral 
health promotion—An essential element of a health-promoting school. 
https://apps.who.int/iris/bitstream/handle/10665/70207/WHO_NMH_NPH_ORH_Sc
hool_03.3_eng.pdf

5. Yekaninejad, M. S., Eshraghian, M. R., Nourijelyani, K., Mohammad, K., Foroushani, 
A. R., Zayeri, F., et al. (2012). Effect of a school-based oral health-education program on 
Iranian children: Results from a group randomized trial. European Journal of Oral 
Sciences, 120(4), 429–437. https://doi.org/10.1111/j.1600-0722.2012.00993.x

6. Tai, B.-J., Jiang, H., Du, M.-Q., & Peng, B. (2009). Assessing the effectiveness of a 
school-based oral health promotion programme in Yichang City, China. Community 
Dentistry and Oral Epidemiology, 37(5), 391–398. https://doi.org/10.1111/j.1600-
0528.2009.00484.x

7. Nakre, P., & Harikiran, A. (2013). Effectiveness of oral health education programs: A 
systematic review. Journal of International Society of Preventive & Community 
Dentistry, 3(2), 103. https://doi.org/10.4103/2231-0762.127810

8. Geetha Priya, P., Asokan, S., Janani, R., & Kandaswamy, D. (2019). Effectiveness of 
school dental health education on the oral health status and knowledge of children: A 
systemat ic  review.  Indian Journal  of  Dental  Research,  30 (3) ,  437. 
https://doi.org/10.4103/ijdr.IJDR_805_18

9. Habbu, S. G., & Krishnappa, P. (2015). Effectiveness of oral health education in 
children—a systematic review of current evidence (2005–2011). International Dental 
Journal, 65(2), 57–64. https://doi.org/10.1111/idj.12137

10. Krol, D. M., Whelan, K., & Section on Oral Health. (2023). Maintaining and improving 
the oral health of young children. Pediatrics,  151(1),  e2022060417. 
https://doi.org/10.1542/peds.2022-060417

11. Vatsolaki, E., Agouropoulos, A., Papagiannoulis, E., & Gizani, S. (2024). Two years 
outcome of an individualized oral health preventive program for preschool children with 
neurodevelopmental disorders. Special Care in Dentistry, 44(2), 1633–1641. 
https://doi.org/10.1111/scd.13029

12. Mascre, C., & Bas, A. C. (2024). Use of free preventive dental programme for children: 
10 years of Lov'U'r Teeth, France. Journal of Paediatrics and Child Health, 60(12), 
831–837. https://doi.org/10.1111/jpc.16693

13. Soldani, F. A., Lamont, T., Jones, K., et al. (2018). One� to�one oral hygiene advice 
provided in a dental setting for oral health. Cochrane Database of Systematic Reviews, 
10, CD007447. https://doi.org/10.1002/14651858.CD007447.pub2

14. Bas, A. C., Dourgnon, P., Azogui�Levy , S., & Wittwer, J. (2020). Impact of fees on 
access to dental care: Evidence from France. European Journal of Public Health, 30(6), 
1066–1071. https://doi.org/10.1093/eurpub/ckaa079

15. Bramantoro, T., Santoso, C. M. A., Hariyani, N., Setyowati, D., Zulana, A. A., Nor, N. 
A. M., Nagy, A., Pratamawari, D. N. P., & Irmalia, W. R. (2021). Effectiveness of the 
school-based oral health promotion programmes from preschool to high school: A 
s y s t e m a t i c  r e v i e w .  P L O S  O N E ,  1 6 ( 8 ) ,  e 0 2 5 6 0 0 7 . 
https://doi.org/10.1371/journal.pone.0256007

16. American Academy of Pediatrics, Section on Oral Health, Bright Futures, & National 
Interprofessional Initiative on Oral Health. (n.d.). Oral health risk assessment tool. 
https://downloads.aap.org/AAP/PDF/oralhealth_RiskAssessmentTool.pdf (Accessed 
December 21, 2021)

10 International Journal of Scientific Research

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 14 | Issue - 05 | May - 2025


