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Abstract
Background

Parental education on child oral health has an important role in caries prevention. Lea�ets are a means of
delivering educational messages. The study aims to evaluate the e�cacy of lea�ets in improving
parental knowledge on prevention of caries in children.

Methods

A cross-sectional study. Parents attending with their children to a pediatric clinic at a large hospital were
asked to complete a questionnaire that noted their sociodemographic characteristics, oral hygiene
practices, and knowledge on prevention of caries in children.  Their knowledge on caries prevention in
children was given a score out of 20. After reading an educational lea�et covering the main aspects of
caries prevention, a follow up phone interview was conducted one month later to evaluate any
improvement in parental knowledge. ANOVA and McNemar’s tests were used for statistical analysis.

Results

391 parents participated in the study. The average knowledge score pre-intervention was 6.4 out of 20.
There was no signi�cant association between any of the sociodemographic variables and pre-
intervention knowledge scores. 10.8% of parents were regular dental attenders. Around 12% of parents
were aware of the age of the child at the �rst dental visit and the correct age to start toothbrushing; 20.5%
knew about �uoride varnish; 7.2% understood that sugar containing snacks should be consumed at once;
and less than 50% believed that regular dental visits prevent caries. After reading the lea�et there was a
statistically signi�cant improvement in almost all variables evaluating parents’ knowledge on caries
prevention in children.

Conclusion

Knowledge on prevention of caries in children among this sample of parents is very poor. Lea�ets were
successful in improving parental knowledge. There is a need to implement such lea�ets in healthcare
centers and hospitals and to further evaluate their e�cacy by comparison with other means. 

Background
Tooth decay is one of the most prevalent diseases in humans, affecting 97% of the population worldwide
(Berg 2006). It is de�ned as a “bio�lm-mediated, sugar-driven, multifactorial, dynamic disease that results
in the phasic demineralization and remineralization of dental hard tissues” (Berg 2006). Early childhood
caries (ECC) is the term adopted to describe any carious lesion in a child younger than 6 years of age
(http://www.AAPD.org/policies). ECC is considered the most common chronic infectious disease in
childhood (Tinanoff and Reisine 2009). In recent years, the main emphasis in dentistry has shifted from
treatment and repair to prevention (Lee 2013), hence the importance of oral health education and diet
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advice incorporation into each child’s developmental visit from the age of 12 months and at any
appropriate opportunity that arises (http://www.AAPD.org/policies).

In the Jordanian population, caries prevalence was found to be 76.4% and 45.5% in 6 and 12-year-olds
respectively (Rajab et al., 2014). This could be attributed to multiple factors especially the socio-
economic status of families as well as the educational level of caregivers (Rajab et al., 2014). Poor oral
hygiene practices, irregular dental attendance, and caries conducive habits in infants and children are all
factors that were shown to be correlated with the high levels of caries among Jordanian children (Sayegh
et al., 2005).

The environment in which a child develops tremendously affects their habits including their oral hygiene
and oral health practices. It has been shown that poor oral health related knowledge and attitudes of
parents were associated with higher caries experience in infants and young children (Naidu and Davis
2008). On the other hand, parental education on oral health was effective in reducing caries incidence in
their children (Kulkarni 2013; Plutzer and Spencer 2008).

In a previous study conducted in one of the largest hospitals in Jordan, expectant mothers lacked basic
knowledge on ECC prevention (ElKarmi et al., 2019).. In the same study mothers suggested lea�ets as
their favored means for oral health education delivery. Traditional education lea�ets were shown to be
more effective than E-applications in improving oral health knowledge and oral hygiene among 10–11-
year-old Syrian children (Al Bardaweel and Dashash 2018).

Our study aimed to evaluate parental knowledge on prevention of caries in children, and to evaluate the
e�cacy of an oral health education lea�et in improving this knowledge.

Methods
This is a prospective cross-sectional study with an intervention that took place in the pediatric clinics of x
x x x x x x x x x x x x x x x x. Ethical approval was obtained from the ethics Committee at x x x x x x x x x.
Data collection was done over 4 consecutive weeks. Participants were parents of children aged 3-8 years
attending the pediatric clinic for assessment and management of general health conditions. According to
a sample size calculation equation, a sample of 380 participants has been determined to achieve a 95%
con�dence level in the participants’ answers with a 5% margin of error. Four hundred twenty-eight parents
were approached and consented to take part in the study. Those who agreed signed a consent form and
�lled a questionnaire evaluating their knowledge on caries prevention in children.

The questionnaire was based on a previous study by one of the authors (ElKarmi et al., 2019) and slightly
modi�ed to �t the new sample. The questionnaire included 6 sections. Section 1: educational and
socioeconomical levels of parent and their oral hygiene habits; section 2: parental knowledge on child’s
dental development, �rst dental visit, and �uoride varnish; section 3: parental knowledge of oral hygiene
habits in children; section 4: parental knowledge of caries conducive dietary practices; section 5: parental
attitudes towards child’s oral and dental health; section 6: parental attitudes towards treats and rewards.
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Twenty questions from the questionnaire were used to generate a knowledge score. Each question was
given a score of either 1 or 0 being consistent or not with the current American Academy of Pediatric
Dentistry (AAPD) guidelines and pediatric dental literature related to ECC (Public Health England 2014). A
highest knowledge score would be 20 and a lowest score would be 0. After completing the questionnaire
participants were provided with a lea�et designed by the research team to cover the main aspects of ECC
prevention in a simple and easy to read manner. The lea�et was piloted by a group of parents and
modi�ed accordingly. It included information about the recommended age at the �rst dental visit, and
proper oral hygiene and dietary practices. One month later, all participants were contacted by phone and
asked to participate in a follow up interview to re-evaluate their child related oral health knowledge.
Eleven knowledge questions from the original questionnaire were asked over the phone to cover the main
aspects of ECC prevention.

Data was processed and analyzed using SPSS statistical program (version 22). ANOVA test was used to
study the correlation between knowledge scores and sociodemographic variables. McNemar’s test was
used to study the difference in parental knowledge before and after reading the lea�ets. The level of
signi�cance was set at P ≤ 0.05.

Table 1 shows all the questions included in the questionnaire. The questions used for the knowledge
score are highlighted and those re-evaluated over the phone interview are underlined.
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Table 1
The questionnaire

1- Demographic data and self-reported oral hygiene practices of parents

● Relationship to child

● Age

● Educational level

● Area of residence

● Number of children

● Presence of children with special health care needs

● Frequency of toothbrushing

● Knowledge of �uoride concentration in toothpaste

● Frequency of dental visits

● Reason for the last dental visit

2- Parental knowledge on child’s dental development, �rst dental visit, and �uoride varnish.

● Knowledge of eruption time of �rst primary tooth

● Knowledge of eruption time of �rst permanent tooth

● Are all permanent teeth preceded by primary teeth?

● Knowledge of �uoride varnish

● Knowledge of the child’s age at the �rst dental visit

3- Parental knowledge of oral hygiene habits in children.

● Age to start brushing with a toothpaste

● Frequency of brushing /day

● Amount of toothpaste used for a 3 year-old or younger

● Best time to brush

● Age up to which toothbrushing should be supervised
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4- Parental knowledge of caries conducive dietary practices

● Ideal number of sugar-containing foods per day

● Best time to eat sugary snacks

● Is it better to divide snacks or have them all at once?

● Recommended age to stop bottle feeding

● Is giving the child a baby bottle throughout the night a cariogenic behavior?

● Is consuming fresh juice from a bottle a cariogenic behavior?

● Does breast milk contain sugar?

5- Parental attitudes towards child’s oral and dental health.

● Does regular toothbrushing prevents caries?

● Do regular dental visits prevent caries?

● Are primary teeth important for the child?

6- Parental attitude towards treats and rewards

● Methods to reward children after dental visits.

● Parents’ response to child wanting sugary snacks.

● Knowledge of sugar containing foods/drinks (Chocolate/ biscuit/ soda/natural juices/arti�cial
juices) and non-cariogenic alternatives.

Results
Four-hundred and twenty-eight parents were approached and 391 agreed to participate in the study and
completed the questionnaire giving a response rate of 91.4%. Of the participants, 293 (74.9%) were
mothers, 86 (22%) were fathers, and the rest N=12 (3.1%) was either grandparents or uncles/aunts who
are the primary caregivers of the child.

The average knowledge score was 6.4 out of 20. The highest score was 15 and the lowest score was 2.
Table 2 shows the demographic distribution of parents in relation to their knowledge scores on prevention
of caries in children. There were no statistically signi�cant associations between any of the
sociodemographic variables of the participants and their knowledge scores. The participants’ attitudes
towards their own oral health were reported as follows; 51.2% of parents (N=203) brushed twice or more
per day, 2.6% (N=10) were aware of the �uoride concentration in the toothpaste they used; 84% (N=329)
visited the dentist only when problems occurred, 10.8% (N=42) were regular dental attenders, 5% (N=20)
have never been to the dentist before; 91.6% (N=340 ) reported pain/infection as the reason for the last
dental visit and 8.4% (N=31) attended for checkup. Table 3 shows the questions used for generating the
knowledge score, the correct answers, and the number and percentage of parents with correct answers.
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Table 2
Distribution of socio-demographic variables of parents by their knowledge score.

Variable N (%) Average Knowledge score P value

Age group

o <20

o 20-29

o 30-39

o 40-49

o >50

1 (0.3%)

91 (23.3%)

180 (46%)

98 (25%)

21 (5.4%)

5.4

5.9

6.5

6.8

6.1

0.59

Education

o Did not �nish high school

o High school

o Collage education

o Postgraduate education

68 (17.4%)

185 (47.3%)

127 (32.5%)

11 (2.8%)

6

6.4

6.7

6.3

0.13

Area of residence

o North

o Capital

o Middle

o South

147 (37.6%)

119 (30.4%)

107 (27.4%)

18 (4.6%)

4.9

8.1

6.7

5.8

0.99

Number of children

o 1

o 2

o 3

o 4 or more

35 (9%)

90 (23%)

76 (19.4%)

190 (48.6%)

5.9

6.5

6.6

6.8

0.48

Having a child with special healthcare needs

o Yes

o No

58 (14.8%)

333 (85.1%)

6.3

6.4

0.99
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Table 3
Distribution of parents (N=391) according to their answers to each knowledge question

Question
Number

Question Correct answer Number of parents
with correct answers
(%)

1 Child's �rst dental visit At 1 year 46 (11.7%)

2 Age to start brushing With eruption of the
�rst primary tooth

45 (11.5%)

3 Frequency of brushing /day Twice daily or more 265 (67.8%)

4 Amount of toothpaste used for a 3 year-
old or younger

Smear or rice size 198 (50.6%)

5 Best time to brush At night (before
bedtime)

201 (51.4%)

6 Toothbrushing should be supervised up
to which age

At least 7 years 111 (28.4%)

7 Ideal number of sugar-containing foods
per day

3-4 times daily 72 (18.4%)

8 Best time to eat sugary snacks Right after main
meals

61 (15.6%)

9 Is it better to divide snacks or have
them all at once

All at once 28 (7.2%)

10 First primary tooth eruption time 0-6 months. 220 (56.3%)

11 First permanent tooth eruption time 6-7 years of age. 128 (32.7%)

12 Are all permanent teeth preceded by
primary teeth?

No 78 (19.9%)

13 Knowledge of �uoride varnish Yes 80 (20.5%)

14 Recommended age to stop bottle
feeding

12-18 months of
age

132 (33.8%)

15 Regular tooth brushing prevents caries Yes 233 (59.6%)

16 Regular dental visits prevent caries Yes 192 (49.1%)

17 Primary teeth are important for the child Yes 121 (30.9%)

18 Breast milk contains sugar Yes 84 (21.5%)

19 Giving the child a baby bottle
throughout the night is a cariogenic
behavior

Yes 95 (24.3%)

References 2, 12
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Question
Number

Question Correct answer Number of parents
with correct answers
(%)

20 Consuming fresh juice from a bottle is
a cariogenic behavior

Yes 100 (25.6%)

References 2, 12

The questionnaire also included questions related to parental attitude towards rewarding their children
after dental visits (section 6 in the questionnaire). The methods used by parents were as follows: 228
(58.3%) would give sugar containing snacks, 98 (25.1%) would buy toys, 42 (10.7%) would take them to
play areas and 23 (5.9%) would use encouraging words. When children asked for a snack between meals
367 (93.8%) parents reported giving their children either confectionery, juice, or chips. As an alternative
214 parents (54.7%) would offer fruits, 132 (33.8%) would offer vegetables, and 45 (11.5%) would give
them popcorn. Participants were asked whether some foods/drinks contained sugar or not and �gure 1
shows the percentage of parents with correct knowledge in this regard.

One-hundred �ve parents (27% of the original sample) were available and agreed to participate in the
phone interview. They were asked 11 questions from the original questionnaire to cover the main aspects
of ECC prevention. Figure 2 shows the difference in the percentage of parents with correct knowledge
before and after reading the lea�et. The difference in the knowledge was statistically signi�cant for all
questions except for the knowledge of the frequency of tooth brushing and the knowledge of the amount
of toothpaste used for a child aged 3 years and younger where the knowledge improved but not to a
statistically signi�cant level.

At the end of the phone interview parents were asked to report their preferred method for delivering oral
health education messages. Forty-four (42%) chose lea�ets, 30 (28.5%) preferred social media, 15
(14.3%) preferred face-to-face visits, 11(10.4%) preferred television shows, and 5 (4.8%) preferred phone
calls.

Discussion
The results of this study show that the group of participating parents lack basic child related oral health
knowledge. The results are consistent with �ndings from countries around the world conducting similar
research (AlYahya 2016; Niadu and Nunn 2020).

The response rate is high (91.4%) indicating that parents are willing to participate in research and
enthusiastic about improving their knowledge. Most caregivers accompanying children to their healthcare
visits are mothers (74.9%). The majority of mothers in Jordan (86%) were never employed making most
of them housewives responsible for most educational and medical issues of their children (Department
of statistics (2018)).
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The average knowledge score is 6.4 out of 20 which is very low and not even close to a passing score.
Parents’ knowledge is poor in most aspects of child related oral health; for example, only 11.7% of
parents know that a child’s �rst dental visit should be around his/her �rst birthday and a similar
percentage know that tooth brushing should start with the eruption of the �rst tooth (Public Health
England 2014). Although 67.8% of parents realize that children’s teeth should be brushed twice a day,
only half are aware that night-time is the best time for toothbrushing (http://www.AAPD.org/policies).
Surprisingly, only 28.4% of parents recognize that tooth brushing should be supervised up to at least 7
years of age and most parents think that their children can e�ciently brush on their own from about 3
years of age. Only 20.5% of participants are aware of �uoride varnish and its well-established role in
caries prevention (Marinho et al., 2009). Parental knowledge regarding anticariogenic dietary practices is
not better. Only 18.4% of parents recognize that 3-4 sugar intakes per day is ideal. Most parents believe
that 1-2 sugar containing foods or drinks per day is ideal. This result might be affected by social
desirability bias where participants will answer questions in a way they think will be favored by others.
What is even worse is that only a few parents (15.6%) understand that the best time to have a sugar
containing snack is after a main meal and fewer parents (7.2%) believe that sugary foods/drinks should
be consumed at once. Most parents think that sugar containing foods/drinks should be divided into
portions and consumed over the day and between meals. It is well known that frequent in-between meal
consumption of sugar-added snacks or drinks (e.g., juice, formula, soda) increase the risk of caries
(Tinanoff and Palmer 2000). Avoiding frequent consumption of juice or other sugar-containing drinks
and limiting cariogenic foods to mealtimes are among the recommendation for preschool children based
on the principles of cariology (Tinanoff and Palmer 2000). Only 33.8% of parents think that bottle feeding
should stop between 12 and 18 months of age. The majority believe that children can safely continue
bottle feeding, even at night, until 3 years of age. Moreover, only 21.5% of parents believe that breast milk
contains sugar, and around a quarter understand that consuming milk throughout the night or consuming
fresh juice from a bottle are cariogenic behaviors. It is well documented that bottle feeding at night,
frequent bottle feeding during the day, and late weaning can lead to caries (Harris et al., 2004).

Regarding dental development, a little more than half (56.3%) know that the �rst primary tooth erupts at
around 6 months of age. This percentage drops to (32.7%) when it comes to the eruption time of the �rst
permanent tooth. Unfortunately, only 19.9% of parents understand that not all permanent teeth are
preceded by primary teeth. This combined with the poor knowledge of the eruption time of the �rst
permanent tooth explains the high percentage of caries seen in �rst permanent molars in 7- 8-year-old
children (Al Dossary et al., 2018). Parents are usually surprised that their child has caries in a permanent
molar when they are sure that no primary molar has exfoliated before. Improving parental knowledge in
this regard is very important to help prevent caries in newly erupting �rst permanent molars.

Parental attitudes towards child’s oral heath are generally unfavorable. Around 60% of parents believe
that regular tooth brushing prevents caries. Half think that regular dental visits can prevent caries and
only 31% agree that primary teeth are important to the child.
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Dental visits for treatment of caries are likely to be a stressful experience to children and their parents as
dental fear and anxiety are common among children and adolescent and is related to pain (Shim et al.,
2015). To help children get through those visits successfully and achieve the desired outcome, parents
sometimes use rewards. As a reward, more than half (58.3%) of parents in this study report giving their
children a sugar containing snack. Although 79% and 65.2% of parents realize that chocolate and �zzy
drinks contain sugar respectively, only 30.4% are aware of the cariogenic potential of biscuits. A little
more than half (54%) think that arti�cial juice has sugar and only 5.6% recognize that fresh juice has
sugar. Between meals, most parents (93.8%) report giving their children either confectionery, juice, or
chips when they ask for something to eat. As an alternative, 54.7% of parents would give fruits and 33.8%
would offer vegetables, while only a few (11.5%) would offer popcorn. It is very important that parents
understand the importance of non-sugar containing snacks between meals and that the consumption of
any sugar containing food/drink should ideally be within or immediately after a meal (Tinanoff and
Palmer 2000).

Parental knowledge on prevention of caries in children signi�cantly improved after reading the lea�et
indicating the success of the used lea�et in delivering the intended educational messages. The difference
in parental knowledge was not statistically signi�cant in the knowledge of the frequency of tooth
brushing or the amount of toothpaste used for a 3-year-old or younger. The percentage of parents with
correct knowledge regarding the frequency of toothbrushing before reading the lea�et was high (78.1%)
possibly again due to social desirability bias. Unfortunately, this does not necessarily re�ect their
behavior. Similarly, the percentage of parents with correct knowledge regarding the amount of toothpaste
to be used for a child aged 3 or younger was high before reading the lea�et and improved slightly after
reading the lea�et. This could be explained by the fact that most parents know that younger children are
unable to spit and are afraid that they will swallow the toothpaste. Therefore, they correctly chose the
least amount of toothpaste (Wright et al., 2014). Although the difference in parental knowledge before
and after reading the lea�et was statistically signi�cant, the percentage of parents with correct
knowledge after the lea�et intervention was still less than 50% in some aspects including, knowledge of
the age at the �rst dental visit, knowledge of the time to start brushing, knowledge of the best time to eat
sugar containing snacks, and knowledge of whether sugar containing food is best consumed at once or
divided. This means that important messages on caries prevention in children should be delivered by
other means in addition to educational lea�ets.

The relatively limited number of pediatric dentists available to deliver face to face child related oral health
education combined by the low number of patients attending the pediatric dentist regularly makes it
necessary to �nd other means of nationwide education. Moreover, general dental practitioners in Jordan
demonstrated poor knowledge in terms of delivering caries preventive advice (AlJafari et al., 2021).
Medical students in Jordan showed poor knowledge on caries prevention in children as well (Sonbol et
al., 2020); which means that medical doctors are not likely to be part of oral health education, at least for
the time being. Lea�ets are a relatively cheap and easily accessible method of education. Having friendly,
easy to read lea�ets readily available in waiting rooms in all healthcare centers for children and adults to
look at and read should be encouraged. However, one mode of education is not enough given the very
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poor knowledge of parents as demonstrated by the results of this study. Lea�ets should be supported by
other methods including television and radio talk shows. Given the recent popularity of social media and
the ease of access to smart devices here in Jordan (Pew research centre 2018), the option of delivering
oral health education messages through social media should be investigated and compared to the more
conventional use of lea�ets.

Limitations
The sample was collected from a single center; however, it is likely to represent Jordanian parents with
young children in terms of age and education according to the 2017-2018 Jordan Population and Family
Health Survey (Department of statistics (2018)). The study was based on a questionnaire where the
socially desirable effect may have affected the responses of some parents. Not all the parents were
reachable for the follow up phone interview and some refused to participate because they did not have
time, some said they did not get the chance to read the lea�et, and for other reasons. To make the follow
up phone interview as short as possible and acceptable to the participants not all the questions from the
original questionnaire were asked. Therefore, the knowledge scores before and after reading the lea�et
could not be compared. However, the percentage of correct answers for the questions answered over the
phone were compared with their percentage before reading the lea�et and most have shown a signi�cant
increase.

Conclusion
Parental knowledge on prevention of caries in children is very poor and lea�ets were effective in
improving this knowledge. To con�rm the success of lea�ets in improving parental knowledge, future
research should compare this mode of intervention to other modes.
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Figure 1

Knowledge of parents regarding the sugar content of some foods/drinks
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Figure 2

Comparison of the percentage of parents with correct knowledge on prevention of caries in children
before and after reading the lea�et


