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Abstract 

Introduction: Oral literacy (OHL) is an essential factor in an individual's oral health and general well-being. Parents with 

adequate OHL play an essential role in preventing oral diseases. Aim: The study aims to assess the oral risk profile of 

children aged 6 to 10 years after implementing a program to increase their parents' oral health literacy training. Materials 
and methods: The study involved 243 parents, including 209 women and 34 men, after signing informed consent and 

their children aged 6 to 10. After assessing their attitudes and knowledge of dental care and oral health, a dental health 

education program was established. The change of their children's oral health is realized through a preventive plan for 

modeling the oral environment individually for each child with their parents' active participation and assistance. It included 

prophylactic approaches after assessing the unique combination of caries risk factors. The primary strategy of each 

prevention plan was to model the behavior of children to improve oral hygiene (frequency), how to conduct it, the most 

commonly used movements of the toothbrush, duration (duration), use of fluoride toothpaste, and control of oral care. 

Results: After one year of implementation of the parents' health education program, the oral risk profile of their children 

was assessed in terms of oral hygiene, diet, fluoride prevention, and caries activity. Conclusions: The results show that 

increasing the health literacy of parents correlates positively with the improvement of the oral risk profile of their children. 
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Introduction  
  
In the last decade, many researchers have turned their attention to studying the relationship between oral 
health and health literacy, which led to the introduction of the term OHL (Oral Health Literacy) (1, 2, 3). Oral 
literacy (OHL) is an essential factor in an individual's oral health and general well-being. Therefore, it is 
emerging as a separate research field in dentistry (2, 3). 
OHL of parents is very important as it can affect the oral health status of children (3, 4). They have to 
educate their children at home, which seriously impacts their health, behavior, and attitude towards their 
oral health at a later age (4, 5). Parents with adequate OHL play an essential role in preventing oral diseases 
(6, 7, 8).  It is vital to increase the level of OHL of parents through strategies that include the media, television 
advertising, the Internet, brochures, leaflets, and other motivational materials. In addition, training programs 
should also include health education through a motivational interview. This would improve parents' 
knowledge, habits, behavior, attitudes, and practices, which would improve their children's oral health status 
(7, 8). 
 
Aim 
 
The study aims to assess the oral risk profile of children aged 6 to 10 years after implementing a program 
to increase their parents' oral health literacy training. 
 
Materials and methods 
 
After signing informed consent, 243 parents participated in the study, 209 women and 34 men. After 
assessing their attitudes and knowledge of dental care and oral health, it was established as a dental health 
education program. It included several sections: Oral hygiene (frequency, duration, time of its 
implementation, and additional means used for its maintenance); Diet and reducing sugary foods and 
beverages harmful to oral health; Role of fluoride for dental health and sealants. 
The program aimed to change the health knowledge of parents and their activity to influence children's 
health behavior. The change of their children's oral health is realized through a preventive plan for modeling 
the oral environment individually for each child with the active participation and assistance of their parents. 
It included prophylactic approaches after assessing the unique combination of caries risk factors depending 
on the severity of each risk factor studied. The primary strategy of each prevention plan was to model the 
behavior of children to improve oral hygiene (frequency), how to conduct it, the most commonly used 
movements of the toothbrush, duration (duration), use of fluoride toothpaste, and control of oral and hygienic 
care. After one year of implementation of the health education program for parents, an assessment was 
made of the results obtained in their children. 
 
Statistical Analysis  
For qualitative variables, the structure indices were calculated and expressed in %. Data were summarized 
by calculating a descriptive statistical index. The chisquare test was used for categorical variables. A level 
of p<0.05 was considered statistically significant. SPSS software (version 20; IBM, Tokyo, Japan) was used 
for all statistical analyses. 
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Results  
 
To assess the risk factor for oral hygiene, an assessment was made at the beginning and end of the 
program. 
The preventive program for oral hygiene was implemented through active motivation and training of children 
by their parents to correct and create proper oral hygiene habits (Table 1). 
 
  Table № 1. Oral hygiene - before and after the program  

Risk of 
caries 

Low risk 
Good 
(OHI = <1) 

Medium risk 
Satisfactory 
(OHI = 1-2) 

High risk 
Poor 
(OHI = >2) 

before after before after before after 
Children 
N= 243 3% (8) 17%  (41) 27% (65) 52% (126) 70% (170) 31% (76) 

95% CI [0.01 -
0.06] 

[0.124-
0.222] 

[0.212- 
0.327] [0.454-0.582] [0.637-

0.756] 
[0.255-
0.375] 

χ2 χ2=25,324   р<0.05 χ2=31,052   р <0.05 χ2=72,735   р <0.05 

 
When assessing the oral hygiene status before the program, it was found that children with good oral 
hygiene are only (3%). At the end of the period, they are (17%), which is confirmed by statistical reliability 
(χ²=25,324 p< 0.05). After the program, there was an increase in the relative share of children with good 
oral hygiene and the average risk of caries from (27%) to (52%), also confirmed by statistical reliability 
(χ²=31.052 p<0.05). On the other hand, before the implementation of the oral hygiene plan, the children with 
poor oral hygiene and high risk of caries were (70%), and after the program decreased to (31%), also 
supported by a reliable result (χ² =72,735 p <0.05). 
Consulting each child's diet and eating habits was a mandatory element in his individual prevention plan 
(Table 2). 
 
  Table № 2. Diet (carbohydrate nutrition) 

Risk of 
caries 

Low risk 
Limited intake or main 
meals 

Medium risk 
Rarely between meals 

High risk 
Frequent intake of simple 
sugars 

before after before after before after 
Children 
N= 243 13% (32) 21% (52) 35% (85) 53% (130) 52% (126) 25% (61) 

95% CI [0.092-
0.181] 

[0.164-
0.271] 

[0.289-
0.413] 

[0.470-
0.599] 

[0.454-
0.583] 

[0.198-
0.310] 

χ2 χ² = 5,195   p <0.05 χ² = 16,891   p <0.05 χ² = 16,694   p <0.05 
 
The diet analysis before the correction of children's eating habits showed that in 52% of them, they are 
unhealthy with a predominance of frequent intake of carbohydrate foods, which are an essential risk factor 
for the development of caries in them. In ⅓ of children, the intake of sweet treats is rare between meals 
(35%), and only in (13%) the intake of simple carbohydrates is limited. The advice was given to parents,, 
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and appropriate motivational materials were provided for the harm of sweet foods, which are a severe risk 
factor for the development of caries to change their children's eating habits. 
Specific recommendations were given for the diet to avoid eating sugar-containing foods between meals 
and to encourage rinsing the mouth with water after eating them, and if possible after each meal to chew 
sugar-free gum for 7-8 minutes, and consumption of sweetened and carbonated drinks to be only in the 
main meals.  
At the end of the program, an improvement in the eating behavior (diet) of children at high caries risk with 
the reliability of the obtained result was reported (χ² =16,694 p<0.05). A significant difference was also found 
in the other two groups, which shows that the prevention plan for this risk factor has been successfully 
implemented.  
The dental examination of the children differentiated the active carious lesions, which tend to progress from 
those that are stationary, as a result of stopping the carious process at a certain level, to which the 
regressed, regressed, has developed. The results show (Table 3) that after the implementation of the 
prevention plan more than half of the children are at low risk (60%), which shows that they have successfully 
influenced and controlled the aggressive oral environment. 
 
   Table № 3. Caries activity 

Risk of 
caries 

Low risk 
There isn't 

Medium risk 
One 

High risk 
More than one 

before after before after before after 
Children 
N= 243 5% (12) 60% (147) 40% (97) 24% (57) 55% (134) 16% (39) 

95% CI [0.02 -
0.08] 

[0.540-
0.667] 

[0.337-
0.464] 

[0.183-
0.293] 

[0.486-
0.615] 

[0.117-
0.213] 

χ2 χ² = 60.6  p<0.05 χ² = 59.6  p<0.05 χ² = 61.2  p<0.05 
 
That is confirmed by the reliability of the result (χ² = 60.6 p <0.05). In the other two risk groups with medium 
(χ² =59.6 p<0.05) and high risk (χ² = 61.2 p <0.05) the relative proportions of children depending on the 
diagnosed active carious lesions were reduced, confirmed by a significant difference when comparing the 
results before and after implementation of the prevention plan. 
The results of the prophylactic plan regarding the risk factor for caries development are presented in Table 
4. 
 
   Table 4. Fluoride prophylaxis 

Risk of caries 
Low risk 
Optimate 

Medium risk 
Only with F paste 

High risk 
Without F prophylaxis 

before after before after before after 
Children 
N= 243 16% (38) 64% (156) 48% (116) 32% (77) 36% (89) 4% (10) 

95% CI [0.113- 
0.208] 

[0.578-
0.702] 

[0.413-
0.542] 

[0.259-
0.379] 

[0.306-
0.430] 

[0.019-
0.074] 

χ2 χ2=117,442  р<0.05 χ2=12,410  р<0.05 χ2=77,175  р<0.05 

 
Before the program, only (16%) of the children had optimal fluoride prophylaxis, and after the program, they 
were (64%), taking into account the reliability in the difference (χ²=117,442 p <0.05). The parents of most 
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of the children followed our recommendations for applying preventive procedures in their children. They 
apply fluorine varnish once for 6 months, as fluoride has proven effectiveness in remineralization and 
reversal of the initial carious lesions. It was reported that the number of children with fluoride prophylaxis 
with fluoride paste alone was reduced, supported by a reliable result in comparison with the pre-program 
result (χ² =12,410 p <0.05). 
Regarding this preventive measure, it can be noted that the relative share of children is minimal only (4%), 
for whom adequate fluoride prophylaxis could not be carried out, compared to the one before the program 
- (36%), the difference being reliable (χ² =77.175 p<0.05). These are most socially disadvantaged children, 
coming from families with low socioeconomic levels. The family used homeopathic toothpastes without 
fluoride in the other children in this group 
The leading indicator of the success of the applied preventive measures is assessing the risk of caries 
through the carious activity of children by diagnosing new caries in the last year (Table 5). 
 
   Table 5. Caries in the past year 

Risk of 
caries 

Low risk 
None 

Medium risk 
A new caries 

High risk 
More than a new caries 

before after before after before after 
Children 
N= 243 16% (38) 45% (110) 55% (134) 35% (85) 29% (71) 20% (48) 

95% CI [0.113-
.208] 

[0.389-
.518] 

[0.486-
0.615] 

[0.289– 
0.413] 

[0.236-
0.354] 

[0.149 -
0.253] 

χ2 χ2=50,364  р<0.05 χ2=19,149  р<0.05 χ2=5.886  р<0.05 
 
The data obtained in the high-risk group show that after the program, only 20% of children were diagnosed 
with more than one new caries compared to the dental status before the start of the program 29% with the 
reliability of the result (χ²= 5.886 p <0.05). 
In the group of children at low risk, reliability was also reported when comparing the results before and after 
the program (χ² =50,364 p <0.05), as well as in the group of medium risk for the studied period of one year 
(χ² =19,149 p <0.05). 
 
Discussion  
 
 Health literacy is recognized as an essential concept in patient counseling and disease management (9, 
10). It has been repeatedly emphasized that oral literacy (OHL) is an important factor in the health of the 
oral cavity and the general well-being of the individual (10, 11). However, this factor was not given the 
necessary attention by dental professionals, practitioners, and researchers in oral health until recently. 
Today, there is a growing interest in the link between oral health and health literacy (12) and it is now 
emerging as a research field in dentistry (13, 14). 
Dental caries affects affect the child's quality of life, nutrition, self-esteem, and overall health (6, 7, 8, 12). It 
is emphasized that there is a direct link between parents' health literacy and children's health habits related 
to oral health (1, 8). 
Since the 1960s, dentistry has increasingly focused on prevention. As a result, educational methods for 
health promotion have been evaluated (1, 3, 12), mainly in programs based on information sessions 
provided by health professionals, leaflets, or public media campaigns (11). 
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In recent years, oral health literacy has become an essential factor in oral health (1, 6, 12, 13). Some studies 
have found a high risk of caries in children with parents who have low oral health literacy (6, 7, 8, 12). There 
is a negative correlation between high oral health literacy of parents with their children's caries experience, 
and the study authors conclude that parents with adequate oral health literacy play an important role in the 
prevention and management of caries experience in children (6, 8). Parents with unsatisfactory oral health 
literacy levels should be trained in oral health through health programs to promote healthy behavior and 
implement preventive interventions in their children. Programs should also include health advice to improve 
parents' knowledge, habits, behavior, attitudes, and practices, which would improve their children's health 
status (6, 7, 10, 12). Parents' skills are related to creating conditions that stimulate rather than hinder the 
child's desired behavior (7, 8). 
Oral health in childhood depends on the health awareness of the parents, as it affects the lifestyle of the 
children. It develops in the early stages of childhood and continues in later life (6, 7, 8). This is in line with 
the results of studies showing that the prevalence and severity of dental caries increase with age (5, 9, 11, 
13). 
School-age is the most influential period of a child's life, during which children develop skills, beliefs, and 
attitudes that they practice throughout their lives (10, 14). In addition, children demonstrate desirable health 
behaviors influenced by role models such as parents, teachers, and peers (11, 12, 14). Oral health plays 
an essential role in the general well-being of people. Good health literacy can have a positive effect on him. 
Building good health habits in childhood is often done in the presence of parents, mainly the children's 
mothers. The impact of their good health habits such as brushing their teeth, proper diet, and food choices 
are directly related to their children's oral health. Improving parents' oral health literacy can reduce caries in 
their children (1, 6, 7, 8, 9). 
Our study covers parents with different educational levels (primary, secondary, vocational, graduate, and 
university level of education). Our results also support the findings that the design and implementation of 
oral health and oral disease programs improve parents' health literacy, skills, and attitudes towards 
children's dental health (7, 8, 10, 13). 
 
Conclusion 
 
The study shows excellent results after implementing the health education program for parents. 
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