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ABSTRACT:
Purpose: To comparatively analyze the oral health-

related knowledge of mothers of children aged up to 3 years
before and after the “Dental Home for Children” educational
program (www.dentalendom.bg)

Material/methods: The study involved a group of 90
mothers of children aged up to 3 years who visited the spe-
cial educational and motivational website www.dentalen-
dom.bg and completed our survey. We compared and proc-
essed the results of the survey using 90 control question-
naires, which were completed by parents who had visited
the dental office without having attended an oral health edu-
cation and motivation session in advance.

Results: The results obtained from the survey com-
pleted by mothers of children aged up to 3 years show that
their knowledge of the importance of fluoride prevention,
the risks of nighttime bottle feeding with baby formula for
a long time, mistakes in feeding, and the early transmission
of cariogenic bacteria increased substantially compared to
the mothers who did not visit the educational website.

Conclusion: The obtained positive results give us rea-
son to believe that e-learning health education programs are
useful for both mothers and children aged up to 3 years.

Keywords: dental home, motivation, oral health pro-
motion,

INTRODUCTION:
Oral health is an important component of overall hu-

man health and must be maintained throughout life [1]. Pub-
lic awareness of oral diseases is essential to prevention [2].
The knowledge of parents/children varied, depending on the
different levels of education, sociîeconomic status, interest,
access to information, and other characteristics [2]. Respec-
tively, oral health care depends on the level of parents’ aware-
ness and knowledge. In this context, patient knowledge as-
sessment programs play a crucial role.

Early Childhood Caries (ECC) is defined as the pres-
ence of one or several carious, missing, or filled primary
teeth in children up to the age of 71 months [3]. ECC is a
multi-factor disease resulting from the interaction of cari-
ogenic bacteria, carbohydrates, dietary practices, and
sociîeconomic factors [4]. Clinicians believe that an essen-

tial step to ECC management is that children at high risk
of developing caries are identified early. Prevention of ECC
can be achieved with the aid of anticipatory guidance, diet
counseling, educating parents regarding decay promoting
feeding behaviors, maintain good oral hygiene, and the use
of preventive agents as fluoride. Establishing a Dental
Home before the child reaches the age of 1 is also recom-
mended [5]. Oral care education and training are integral
components of caries prevention programs. Babies and
young children are unable to take care of themselves and
are fully dependent on their parents. Studies show that the
knowledge of mothers is very important and has a strong
impact on the oral health of their children [6, 7]. There-
fore, the measures recommended by AAPD advise that a
Dental Home is established within the first six months af-
ter the eruption of the first tooth and that parents are
trained in the prevention of oral cavity diseases [5].

In the last 20 years, we brought the rapid advent of
digital technologies into daily life. Today, the internet is
essential to how we communicate, shop, travel, and man-
age our resources. This new reality has prompted us to de-
velop and promote our educational and motivational pro-
gram “Dental Home for Children” [8]. The program will
serve as an electronic platform for raising the awareness and
knowledge of mothers of the oral health of their children.
We expect that the information will inspire a change in
mothers’ behavior to achieve better oral health outcomes
for their children.

PURPOSE:
To create a comparative analysis of the knowledge of

mothers of children aged up to 3 years towards oral health
care before and after the “Dental Home for Children” edu-
cational program (www.dentalendom.bg)

MATERIALS AND METHODS:
The mothers of young children were invited via

Facebook to visit the specialist website we created, www.den-
talendom.bg. Our program includes 24 topical health arti-
cles, 8 motivational modules (on dental caries etiology, feed-
ing, and oral hygiene), 2 games (on oral hygiene and healthy
foods for the teeth), and other educational materials on top-
ics relating to early dental prevention. We explained to the
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respondents that on the webpage, they would have access
to the educational materials and the survey containing
12 questions in a dedicated section of the website. After fa-
miliarizing themselves with our website, they could fill out
the surveys available. In 3 months (July-September 2020),
the survey was completed by 191 mothers, of which we ran-
domly selected 90 surveys. We thus selected the group of
mothers who had attended our “Dental Home for Children”
program, which is referred to as the experimental group be-
low.  The answers to the survey questions of experimental
group respondents were compared to those in the surveys
completed by 90 other mothers from the control group of
mothers of children aged up to 3 years who had visited our

dental office for dental examinations of their young chil-
dren. The registered answers of the mothers were statistically
processed using SPSS (version 19, SPSS Inc., USA. For a
level of significance for which the zero hypothesis is re-
jected, we choose a 95% confidence level (p < 0.05).

RESULTS:
The results of the comparative analysis of the answers

given by mothers of children aged up to 3 years in the two
groups (experimental and control), respectively with and
without attending the “Dental Home for Children” educa-
tional program in advance (www.dentalendom.bg) are set out
in the tables and graphics below.

When comparing the data for the two groups of sur-
veyed mothers, we see that in both groups, we have a higher
share of mothers who did not receive any oral health prophy-
laxis advice during their pregnancy. The mothers from the
experimental group gave a positive answer to the question
of whether they received pertinent medical information
promptly. These are mothers who had an early awareness of

the importance of prophylaxis for the oral health of their chil-
dren and were prone to seeking information from a variety
of sources, including our website. We also had a high number
of mothers who were not instructed or referred to early oral
prophylaxis but sought and responded to the information
available in the framework of the training program on our
website.

Table 1. Relative share of the answers to Question 1 in the survey by the mothers in the two main groups

Question 1 During your pregnancy have you received advice on dental prophylaxis for your baby?

No Yes, from a Yes, from a Yes, from work- Yes, from a
Answer gynecologist dentist shops/ courses pediatrician/
Group for pregnant general practi-

women  tioner
n % +/- sp n % +/- sp n % +/- sp n % +/- sp n % +/- sp

Experimental group 76 (1) 84.44 +/-3.82 2 2.22 +/- 1.55 7 7.8 +/- 2.82 2 2.22 +/- 1.55 3 3.33 +/- 1.89

Control group 82 (2) 91.11 +/-3.00 3 3.33 +/- 1.89 1 1.11 +/- 1.10 4 4.44 +/- 2.17 0 0

t-test T1,2 = 1.37, p1,2 > 0.05

Table 2. Relative share of the answers to Question 2 in the survey by the mothers in the two main groups.

Question 2 Did you attend an examination/receive a consultation from a dental physician on

the oral health care of your baby during pregnancy?

Answer Group No Yes t-test

Experimental group n % +/- sp n % +/- sp
0 – 1 year 26 86.67 +/- 6.21 4 13.33 +/- 6.21 T = 8.36 p < 0.05

1 – 2 years 25 83.33 +/- 6.80 5 16.67 +/- 6.80 T = 6.93 p < 0.05

2 – 3 years 20 66.67 +/- 8.61 10 33.33 +/- 8.61 T = 2.74 p < 0.05
Total 71 78.89 +/- 4.30 19 21.11 +/- 4.30 T=13.46 p < 0.05

Control group

0 – 1 year 29 96.67 +/- 3.28 1 3.33 +/- 3.28 T=20.14 p < 0.05
1 – 2 years 28 93.33 +/- 4.55 2 6.67 +/- 4.55 T=13.46 p < 0.05

2 – 3 years 28 93.33 +/- 4.55 2 6.67 +/- 4.55 T=13.46 p < 0.05

Total 85 93.77 +/- 4.12 5 5.55 +/- 4.12 T=26.03 p < 0.05

The results show that in total, the mothers from the
experimental group, which were consulted by a dental prac-
titioner (21%) on the oral health of their young child, were
significantly more (by approximately 15%) compared to the
mothers in the control group who gave the same answer

(5.5%). This is probably because mothers who are better edu-
cated in matters relating to oral health are more motivated
to seek care for their children. It should be noted that a large
percentage of mothers did not seek a consultation / attend a
check-up with a dentist during pregnancy – 78% of the
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mothers in the experimental group and 94% of mothers in
the control group (t = 3.15, p < 0.05).

The data set out in Table 3 presents the answers of
the mothers from the two groups in respect of their knowl-

Only approximately 28% of the mothers who at-
tended the training program and approximately 19% of
those in the control group were aware that nighttime feed-
ing might cause caries (T = 1.42, p > 0.05). The materials
on our website are based on world guidelines and contain

edge and the opportunities they had until the survey to set
up a Dental Home or visit a pediatric dentist who takes care
of the oral health of their children.

The answers show that there are no verifiable differ-
ences in the mothers from the two groups in terms of the
number of those whose children have an established Den-
tal Home (p > 0,05) and that their percentage is small –
22% of children in the experimental group and 15.5% of

the children in the control group.
Mothers’ answers about the impact of eating habits

on the oral health of their children are included in the next
three graphics.

Graph. 1. Relative share of the answers to Question 4 in the survey by the mothers in the two main groups

a wealth of breastfeeding advice. The World Health Organi-
zation (WHO) recommends breastfeeding solely and exclu-
sively during the first 6 months of a child’s life, followed
up by a combination of breastfeeding and another suitable
food until the child reaches the age of 2 years [9].

Table 3. Relative share of the answers to Question 3 in the survey by the mothers in the two main groups

Question Does your child have an established Dental Home or access to a pediatric

dentist who takes care of the child’s oral health needs?

AnswerGroups No Yes I did not know this is

important

n % +/- sp n % +/- sp n % +/- sp

Experimental group 52 57.78 +/- 5.21 20 22.22 +/- 4.38 18 20.00 +/- 4.22

Control group 62 68.89 +/- 4.88 14 15.56 +/- 3.82 14 15.56 +/- 3.82

t-test T = 1.56 p > 0.05 T = 1.15 p > 0.05 T = 0.78 p > 0.05

Graph. 2. Relative share of the answers to Question 5 in the survey by the mothers in the two main groups
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Approximately 58% of the mothers from the experi-
mental group demonstrate a solid knowledge of the nega-
tive impact of this practice on the oral health of young chil-
dren as compared to 29% of mothers in the control group
(p < 0.05). The relative share of mothers in the experimen-

tal group who were not aware or did not know that
nighttime feeding / allowing the child to fall asleep with a
bottle with infant formula places the child at risk of ECC
remains high (approximately 42%).

The answers to the question of whether mistakes in
dietary habits are a risk factor for the development of car-
ies gave the following results: the largest share (90%) of
the mothers from the experimental group gave a positive
answer to the question. This is 10% more than the mothers
who gave the same answer in the control group (T = 1.90,
p < 0.05). Only 8% of mothers in both control groups did

not believe that feeding may be a risk factor for the devel-
opment of caries. The share of mothers who did not know
that inappropriate feeding practice can prolong the expo-
sure of teeth to fermentable carbohydrates and lead to car-
ies was relatively small in the experimental group (1%) as
compared to the control group (11%) (T = 2.86, p < 0,05).

Data shows that 72% of the mothers in the experi-
mental group gave a positive answer to whether fluoride is
effective in preventing dental caries, which is 15% higher
than the number of mothers who gave the same answer in
the control group. These results are supported by statisti-
cally significant differences (T = 2.21, p < 0.05). The per-

Graph. 3. Relative share of the answers given by the respondents in the two main groups to Question 6.

Graph. 4. Relative share of the answers given by the respondents in the two main groups to Question 7

centage of mothers who do not believe that fluoride is ben-
eficial is relatively low in both groups (below 10%). It is
clear that in the experimental group, the share of mothers
who do not know whether fluoride is beneficial (approxi-
mately 18%) is twice lower than the share of mothers in
the control group (approximately 37%) (T = 2.91, p < 0.05).

Table 4. Relative share of the answers given by the respondents in the two main groups to Question 8

Question 8 Have you heard about Early Childhood Caries (ECC)?

Answer Group No Yes t-test
Experimental group n % +/- sp n % +/- sp

0 – 1 year 17 56.67 +/- 9.05 13 43.33 +/- 9.05 T = 1.04 p > 0.05

1 – 2 years 21 70.00 +/- 8.37 0 30.00 +/- 8.37 T = 3.38 p < 0.05
2 – 3 years 20 66.67 +/- 8.61 10 33.33 +/- 8.61 T = 2.74 p < 0.05

Total 58 64.44 +/- 5.05 32 35.56 +/- 5.05 T = 4.05 p < 0.05
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The answers to the above question clearly show that
only 21% of the mothers from the control group had heard
about ECC. In the experimental group, this share is slightly
higher (35%), but the difference is statistically significant
(T = 2.00, p < 0.05). In the different age groups, there were
no statistically significant differences between the number
of mothers in the two groups who did not know or had not
heard about early childhood caries. The same applies to

The graphic shows that the share of mothers from the
control group who did not know that they can transmit bac-
teria to their children, causing caries was high (64%).  In
the experimental group, we established that the relative
share of mothers who gave a negative answer to the ques-

More than 50% of the mothers in both answered that
they regularly clean the oral cavity of their baby or tod-
dler. The remaining 50% of respondents said that ‘they do
not regularly clean’ or ‘do not clean at all’ the oral cavity

the groups which had heard about the disease (p > 0.05).
The largest number of women who were familiar with early
childhood caries (approximately 33%) were the mothers of
children in the third age group (2 to 3 years age) in both
groups. The share of mothers who admitted to not being
familiar with ECC was very high in both groups (64% in
the experimental group and 79% in the control group).

tion was twice lower (only 35% - T = 4.05, P < 0.05). Re-
spectively, the share of mothers from the experimental
group who were aware and took care of the transmission of
caries causing bacteria was significantly higher in the ex-
perimental group (T = 4.24, P < 0.05).

Graph. 6. Relative share of the answers to Question 10 in the survey by the mothers in the two main groups

Graph. 5. Relative share of the answers to Question 9 in the survey by the mothers in the two main groups

of their child. The statistical analysis of data did not re-
veal any significant differences (T = 0.60, P > 0.05).

We asked the mothers from the experimental group
two additional questions.

Control group

0 – 1 year 23 76.67 +/- 7.72 7 23.33 +/- 7.72 T = 4.88 p < 0.05
1 – 2 years 27 90.00 +/- 5.48 3 10.00 +/- 5.48 T = 10.33 p < 0.05

2 – 3 years 20 66.67 +/- 8.61 10 33.33 +/- 8.61 T = 2.74 p < 0.05

Total 70 78.89 +/- 4.38 20 21.11 +/- 4.38 T = 8.96 p < 0.05
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From the answers provided, we have established that
64% have taken to heart and share the recommendation that
the first visit to the dentist should take place when the child
is 1 year old – the differences to the other answers are sta-

The results show that almost 95% of mothers have
stated that the materials available through the Dental
Home program have improved their knowledge of oral
health care and prophylaxis of children.

DISCUSSION:
Contemporary child oral health literature under-

lines the importance of parents and caregivers for the
health and prophylaxis of oral diseases [10, 11, 12]. There
are substantial evidence and a strong correlation between
health literacy and knowledge of parents and health in
early childhood. Abduljalil et al. established that moth-
ers with a higher level of education had better knowledge
of oral health and practice and that this group of mothers
played a major role in their children developing healthy
teeth [1]. According to a study published by Doychinova
et al., the low level of oral health literacy of parents of
children aged 6 to 10 is a strong contributing factor to
the caries status of their children [13].

A study conducted in 2008 established that early
anticipatory guidance led to a significantly lower inci-
dence of ECC [14]. According to the results, good oral
health persisted even after the child reached the age of 6.
The effect of the early training of mothers could be so
strong that the positive effect on caries reduction may per-
sist for many years ahead [15]. In 2009, a study of 460
mothers of children aged 6 to 18 months was conducted
in India. The mothers were divided into three groups, each
comprising 160 women. The women in groups A and B
were taught appropriate feeding and oral hygiene through
different motivational and educational materials, and the
remaining women were the control group C. Eight months
into the study, the researchers found caries in 23% of the
children to the mothers in group C as compared to 9% and

Table 5 Relative share of the answers to Question 11 given by the mothers in the experimental group

When, in your opinion, do you have to take your child to the dentist?

Before it reaches When it reaches When it reaches When it reaches When the child is in

the age of 1 (1) the age of 1 (2) the age of 2 (3) the age of 3 (4) pain or has caries (5)

n % +/- sp n % +/- sp n % +/- sp n % +/- sp n % +/- sp

2 2.22 +/- 1.55 58 64.44 +/- 5.05 18 20.00 +/- 4.22 7 7.78 +/- 2.82 5 5.56 +/- 2.41

T1,2 = 3.04, p1,2 < 0.05, T1,3 = 3.96, p1,3 < 0.05, T1,4 = 1.72, p1,4 > 0.05, T1,5 = 1.16, p1,5 > 0.05 T2,3 = 3.13, p2,3 < 0.05,

T2,4 = 2.04, p2,4 < 0.05, T2,5 = 3.13, p2,5 < 0.05, T3,4 = 1.54, p3,4 > 0.05, T3,5 = 0.68, p3,5 > 0.05, T4,5 = 1.83, p4,5 > 0.05

tistically significant (p < 0.05). Only 5% of mothers believe
that they should take their child to the dentist when the
child is in pain or has any other oral problem.

14% of the mothers in groups A and B [16].
Different education methods can be used – work-

shops, talks, leaflets, video materials, etc. [17]. We offer
a web-based training platform because the internet is the
most widely used communication tool between people
nowadays. A survey on Twitter in 2016 identified 2 652
users of the platform who were seeking information about
oral health. The data showed that support is necessary to
enhance the content of the information available on so-
cial media to improve its quality and reliability [18]. A
pilot study of the effectiveness of the three main social
networks (Twitter, Facebook, and YouTube) as an assistive
training tool concerning children’s oral health showed that
the platforms could be effectively used for oral health
promotion among children [19]. In Iran, a study was con-
ducted to test the effectiveness of a theoretical educa-
tional program, which used the online platform Telegram
[20]. The results show that this type of health education
leads to better oral hygiene and awareness of oral health.
Social media and the internet create new opportunities in
contemporary healthcare. These social networks can make
health information available to a much greater number of
people than traditional media ever could. Our survey re-
sults show that the awareness of mothers of (1) fluoride
prevention, (2) the risks of nighttime bottle feeding over
a prolonged period, (3) mistakes in diet, and (4) the early
transmission of cariogenic bacteria increased significantly
compared to the mothers who did not visit www. denta-
lendom.bg (p < 0.05).

Data analysis shows that a very small share of the
women received oral health advice during their pregnancy.
It is important that information about early visits to den-
tal physicians reaches all pregnant women and mothers
of young children. Several clinicians believe that one of

Table 6. Relative share of the answers to Question 12 given by the mothers from the experimental group

Do you believe that our special website is useful and did you receive any new information?

Yes No t-test

n % +/- sp n % +/- sp

85 94.44 +/- 2.41 5 5.56 +/- 2.41 T = 26.03, p < 0.05
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the main strategies for caries prevention in early child-
hood is the training of pregnant women and the mothers/
parents of young children on the importance of appropri-
ate diet, oral hygiene, and behavioral habits in raising in-
fants and young children [4]. There is a need to promote
the idea among gynecologists, obstetricians, pediatri-
cians, and dental practitioners so that pregnant women and
the mothers of the youngest children can be referred to a
dentist who can provide adequate early oral healthcare.

The knowledge of a significant number of mothers
from the experimental group of the risk of long-term
nighttime bottle feeding improved after visiting our
website. We believe that healthcare professionals around
the young mother should consider the content of the
baby formula before recommending it and also advise
young mothers to discontinue nighttime feeding as soon
as the first tooth erupts. Pediatricians come into contact
with babies from the very first days of the newborn’s life
and are therefore well placed to provide advice on good
oral hygiene and feeding practices to prevent ECC. Over-
all, the answers in both study groups reveal an adequate
level of awareness that mistakes in feeding young chil-
dren can be one of the risk factors for the development of
caries. However, the results show that mothers do not con-
sider breastfeeding and bottle feeding to belong to the
same risk. In 2014, the UK&I Public Health Advisory
Council emphasized the importance of collaborating with
families ‘to establish healthier dietary patterns (includ-
ing a sugar-free diet) in both general and oral health [21].

Owing to the educational program on the website
www.dentalendom.bg, in addition to improving their
knowledge of diet, the respondents also learned about the
benefits of fluoride (the number of mothers who learned
about the importance of this microelement increased by
approximately 15%).

Our recommendations about the importance of pro-
tection against early transmission of cariogenic bacteria
from the mother to the baby were also positively received.
The respective share of mothers who are vigilant to avoid
transmitting cariogenic bacteria to their children in-
creased threefold in the group who had access to the train-
ing material on the website (44.44% against 16.7% in the
control group). A study conducted in 2018 published data
that 77.8% of the mothers did not agree that caries caus-
ing bacteria can be transmitted to their child [22]. The
transmission of mutans streptococci by the mother to the
child is well studied, and so is the fact that the risk of a
young child developing caries increases when the level
of mutans streptococci in the mother’s saliva is higher.
Most mothers (64.4%) did not know that they can trans-

mit caries causing bacteria to their children. This finding
is consistent with the results of other studies.

An article published in recent years has shown that
3/4 of mothers do not believe that breastfeeding can cause
caries [22]. Furthermore, most mothers in the control group
of our study (62.27%) also believed that long-term
nighttime breastfeeding and allowing the child to fall
asleep on the breast did not carry a risk of developing
ECC. We believe that given the benefits of breastfeeding,
it should be undoubtedly promoted, but that at the same
time, dental physicians, pediatricians, and the entire medi-
cal team around the young mother should promote ad-
equate oral hygiene after each meal and inform the par-
ents that long-term (after the child’s first birthday) night-
time feeding can cause caries.

Knowledge of ECC was registered among approxi-
mately 36% of the mothers who visited the educational
program as compared to 21% of mothers who did not have
advanced information. The difference is statistically sig-
nificant and shows an increase of 15%. Despite this, the
share of mothers with adequate knowledge remains un-
satisfactory, hence the need to also enhance the educa-
tion of mothers verbally. The share of mothers in the con-
trol group who were not familiar with the risk of ECC was
high (79%). This warrants the conclusion that society
should be better informed of the disease and the risk fac-
tors that can cause it.

Our study shows that more than 60% of the moth-
ers positively received the idea that the first visit of the
child to a dentist should be around the first birthday.
AAPD recommends that the first examination takes place
within 6 months of the first tooth eruption and no later
than the child’s first birthday. This overlaps with our own
recommendations. Our advice to all mothers is to visit a
dental physician in the first year of the child’s life and
adopt the practice of visiting à Dental Home with each
newly erupted tooth.

CONCLUSION:
The study demonstrates significantly improved

awareness and knowledge of the mothers after visiting our
website dedicated to the “Dental Home for Children” pro-
gram. This, along with the fact that 95% of respondents
state that our website was useful to them and helped them
gain new knowledge, confirms that research hypothesis.
The obtained positive results give us reason to believe
that e-learning health education programs are useful for
both mothers and children aged up to 3 years. The pro-
gram is easily available to the public and can be consid-
ered as a form of health promotion.
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