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Abstract

Background: Parental education on child oral health plays an important
role in caries prevention. Leaflets are a means of delivering educational
messages. This study aims to evaluate the efficacy of leaflets in
improving parental knowledge on prevention of early childhood caries.

Methods: This was a cross-sectional study. Parents of children younger
than six years attending 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
early childhood caries, which was given a score out of 20. After reading
an educational leaflet, a follow-up phone interview was conducted to
evaluate any improvement in parental knowledge. ANOVA and
McNemar’s tests were used for statistical analysis.

Results: Three hundred and ninety-one parents participated in the study.
The average knowledge score pre-intervention was 6.4 out of 20.
Approximately 10% of parents were regular dental attenders. Around
12% of parents were aware of the correct age of the child’s first dental
visit and the correct age to start tooth brushing; 20.5% knew about
fluoride varnish; 7.2% understood that sugar-containing snacks should be
consumed all at once; and, less than 50% believed that regular dental
visits prevent caries. After reading the leaflet, there was a statistically
significant improvement in almost all variables evaluating parents’
knowledge on prevention of early childhood caries.

Conclusion: Knowledge on prevention of early childhood caries among
this sample of parents was very poor. Leaflets were successful in
improving parental knowledge. There is a need to distribute such leaflets
in healthcare centers and hospitals and to evaluate their efficacy further
by comparison with other means.
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1. INTRODUCTION

Early childhood caries (ECC) is one of
the most prevalent childhood conditions
worldwide, affecting almost half of preschool
children, with a reported global prevalence of

48% [1]. ECC was recently redefined at the
Bangkok Declaration by a group of
international experts as the presence of a
primary tooth with one or more carious (non-
cavitated or cavitated lesions), missing (due
to caries), or filled surfaces in a child under
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the age of six years. Despite being
completely preventable, ECC affects around
600 million children worldwide with the
majority of the disease being untreated [2].
ECC has many negative consequences on
children and their families, including growth
and development problems, in addition to
oral health-related quality of life issues, not
to forget the financial burden for treating the
disease [3]. In recent years, the main
emphasis in dentistry has shifted from
treatment and repair to prevention [4]. The
first step of prevention involves improving
oral health literacy among parents,
caregivers, dental and non-dental health care
workers.

In the Jordanian population, caries was
found to affect 76.4% of children aged six
years [5]. This could be attributed to multiple
factors, especially the socio-economic status
of families as well as the educational level of
caregivers [6]. Poor oral hygiene practices,
irregular dental attendance, and caries
conducive habits in infants and children are
all factors shown to be correlated with the
high levels of caries among Jordanian
children [6].

The environment in which a child
develops greatly affects their habits. Parents
constitute an important social model in
delivering health skills to their children [7].
Parents’ negative attitude to diet was found to
have an adverse effect on their child’s caries
increment between the ages of 3—5 years [§].
Fatalistic beliefs of the caregivers about oral
health (as measured by their agreement with
the statement that “Most children eventually
develop dental cavities”) was found to be a
predictor of future caries increment [9]. On
the other hand, parental education on oral
health was effective in reducing -caries
incidence in their children [10].

A previous study showed that expectant
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mothers in Jordan lacked basic knowledge on
ECC prevention and suggested leaflets as
their favored means for oral health education
[11]. Systematic reviews comparing different
oral health education methods have shown
some positive results for short-term
knowledge acquisition and reduction in
plaque accumulation [12]. Despite the
improvement in the knowledge of the
subjects, the attitude and behavior did not
improve proportionately [13]. However,
randomized controlled trials evaluating the
effectiveness of oral health education as an
intervention lacked homogeneity and
uniformity. They used different
methodologies and outcome measurement
tools with varied lengths of follow-up and
participant age groups, which makes drawing
conclusions in this area impossible. There
was no statistically significant difference in
knowledge improvement when written,
verbal, or videotaped oral hygiene
instructions were compared [14]. Similarly,
tooth brushing education via lectures, videos
and pamphlets reduced the dental plaque
index with the same effectiveness [15]. On
the other hand, traditional education leaflets
were shown to be more effective than E-
applications in improving oral health
knowledge and oral hygiene among Syrian
children aged 10-11 years [16].

Our study aimed to evaluate parental
knowledge on ECC prevention, and to
evaluate the effectiveness of leaflet
intervention in improving this knowledge.

2. MATERIALS AND METHODS

This cross-sectional interventional study
took place in the pediatric clinics of Queen
Rania Hospital for Children at King Hussein
Medical Center. Ethical approval was
obtained from the Pharmaceutical and
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Clinical Research and Studies Committee
and the Research Ethics Committee at the
Department of Dentistry/ Jordanian Royal
Medical Services. Data were collected over
four consecutive weeks in January 2020 by
two of the researchers attending the hospital
at that time as interns. Participants were
parents of children younger than six years
attending the pediatric clinic for assessment
and management of general health
conditions. The research team attended three
days a week. Since the study was
questionnaire based, all parents present on
the days of data collection were approached
with no exclusion criteria. According to a
sample size calculation equation (available
from

http://www.raosoft.com/samplesize.html), a
sample of 380 participants was needed to
achieve a 95% confidence level in the
participants’ answers, with a 5% margin of
error. Four-hundred and twenty-eight parents
were approached and consented to take part
in the study. Those who agreed to participate
signed a consent form and filled in a
questionnaire evaluating their knowledge on

ECC prevention.
The research team designed the
questionnaire after reviewing relevant

literature and referring to a previous study by
one of the authors [11]. The questionnaire
was piloted in a group of ten parents to check
its validity and suitability for the sample of
the study. The same group of parents were
asked to fill in the questionnaire one month
later to test its reliability. The questionnaire
included six sections and was set in a
multiple-choice format (Table 1). Section 1
covered the education and socioeconomic
levels of parents and their oral hygiene
habits; Section 2 was on parental knowledge
of the child’s dental development, first dental
visit, and fluoride varnish; Section 3 focused
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on parental knowledge of oral hygiene habits
in children; Section 4 considered parental
knowledge of caries conducive dietary
practices; Section 5 was on parental attitudes
to the child’s oral and dental health; and,
Section 6 covered parental attitudes to treats
and rewards.

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 [3] and pediatric dental
literature related to ECC [17]. The highest
knowledge score would be 20 and the lowest
would be 0. After completing the
questionnaire, participants were provided
with a leaflet designed by the research team
to cover the main aspects of ECC prevention
in a simple and easy to read manner. The
leaflet was piloted by a group of parents and
modified accordingly. It included
information about the recommended age for
the first dental visit, and proper oral hygiene
and dietary practices. Participants were
encouraged to read the leaflet more than
once. One month later, all participants were
contacted by phone and asked to participate
in a follow-up interview to re-evaluate their
knowledge on ECC prevention. Eleven
knowledge questions from the original
questionnaire were asked over the phone to
cover the main aspects of ECC prevention
and the results were compared with the
original answers of each participant before
reading the leaflet.

Data were processed and analyzed using
Statistical Package for the Social Sciences
(SPSS version 22, Chicago, IL, USA). An
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


http://www.raosoft.com/samplesize.html

Effectiveness of a Leaflet in Improving... ElKarmi et al.

knowledge before and after reading the the questionnaire. The questions used for the

leaflets. The level of significance was set at knowledge score are highlighted and those

p<0.05. re-evaluated over the phone interview are
Table 1 shows all the questions included in underlined.

Table 1. Questionnaire

1- Demographic data and self-reported oral hygiene practices of parents
What is your relationship to the child?
How old are you?
What is your educational level?
Where do you live?
How many children do you have?
How often do you brush your teeth?
Are you aware of the fluoride concentration in your toothpaste?
How often do you visit the dentist?
What was the reason for your last dental visit?
2- Parental knowledge on the child’s dental development, first dental visit, and fluoride varnish.
At what age does the first primary tooth erupt?
At what age does the first permanent tooth erupt?
Are all permanent teeth preceded by primary teeth?
Are you familiar with fluoride varnish for caries prevention?
At what age should the child visit the dentist for the first time?
3- Parental knowledge of oral hygiene habits in children.
When should brushing with toothpaste start?
How often should children have their teeth brushed?
What is the correct amount of toothpaste to be used for a 3-year-old or younger?
What is the best time to brush children’s teeth?
To which age should tooth brushing be supervised?
4- Parental knowledge of caries conducive dietary practices.
How often should a child consume sugar-containing foods/ drinks per day?
What is the best time to have sugar containing snacks?
Is it better to divide snacks or have them all at once?
What is the recommended age to stop bottle feeding?
Is giving the child a baby bottle throughout the night cariogenic?
Is consuming fresh juice from a bottle cariogenic?
Does breast milk contain sugar?
5- Parental attitudes towards child’s oral and dental health.

e Does regular tooth brushing prevent caries?

e Do regular dental visits prevent caries?

e Are primary teeth important for the child?
6- Parental attitude towards treats and rewards.

e How would you reward your child after dental visits?

e When your child asks for a snack, what would you offer?

3. RESULTS: participate and completed the questionnaire,
giving a response rate of 91.4%. Of the

Four-hundred and twenty-eight parents oC
participants, 293 (74.9%) were mothers, 86

were approached, 391 of them agreed to
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(22%) were fathers, and the rest n=12 (3.1%)
was either grandparents or uncles/aunts who
were 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 mean
knowledge scores on ECC prevention. There
were no statistically significant associations
between any of the sociodemographic variables
of the participants and their knowledge scores.
The parents’ 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 fluoride
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) had 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 regular
checkups. Table 3 shows the questions used for
generating the knowledge score, the correct
answers, and the number and percentage of
parents with correct answers.

Table 2. Distribution of socio-demographic variables of parents by knowledge score

Variable n (%o) Mean Knowledge pvalue
Score
20-29 91 (23.3%) 5.9
30-39 180 (46%) 6.5
Age 40-49 98 (25%) 6.8 0.59
>50 21 (5.4%) 6.1
High school
unfinished 68 (17.4%) 6
Education High |TChOOI 185 (47.3%) 6.4 015
otlege 127 (32.5%) 6.7 '
education
Postgraduate 11 (2.8%) 6.3
education
Area of North 147 (37.6%) 4.9
residence Capital 119 (30.4%) 8.1 0.99
Middle 107 (27.4%) 6.7 '
South 18 (4.6%) 5.8
Number of 1 35 (9%) 5.9
children 2 90 (23%) 6.5 0.48
3 76 (19.4%) 6.6 '
4 or more 190 (48.6%) 6.8

The questionnaire also included questions

related to parental attitude to 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
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words. When children asked for a snack
between meals 367 parents (93.8%) 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 popcorn.
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Table 3. Distribution of parents (n=391) by responses to each knowledge question

Question Question Correct answer* Number of parents with
Number correct answers (%0)

1 A_\t what age should the child visit the dentist for the Around t_he child’s first 46 (11.7%)
first time? birthday

2 When should brushing with toothpaste start? Wlt.h the ?ruptlon of the 45 (11.5%)

first primary tooth

3 How often should children have their teeth brushed? Twice daily or more 265 (67.8%)

4 What is the correct amount of toothpaste to be used Smear or rice size 198 (50.6%)
for a 3-year-old or younger?

5 What is the best time to brush children’s teeth? At night (before bedtime) 201 (51.4%)

6 To which age should toothbrushing be supervised? At least 7 years 111 (28.4%)

7 How ofte_n should a child consume sugar-containing 34 times daily 72 (18.4%)
foods/ drinks per day?

8 What is the best time to have sugar containing Right after main meals 61 (15.6%)
snacks?

9 Is it better to divide snacks or have them all at once? All at once 28 (7.2%)

10 At what age does the first primary tooth erupt? 0-6 months 220 (56.3%)

11 At what age does the first permanent tooth erupt? 67 years 128 (32.7%)

12 Avre all permanent teeth preceded by primary teeth? No 78 (19.9%)

13 Are you familiar with fluoride varnish for caries Yes 80 (20.5%)
prevention?

1 Wha_t is the recommended age to stop bottle 12-18 months 132 (33.8%)
feeding?

15 Does regular toothbrushing prevent caries? Yes 233 (59.6%)

16 Do regular dental visits prevent caries? Yes 192 (49.1%)

17 Are primary teeth important for the child? Yes 121 (30.9%)

18 Does breast milk contain sugar? Yes 84 (21.5%)

19 Is g_iving_the child a baby bottle throughout the night Yes 95 (24.3%)
cariogenic?

20 Is consuming fresh juice from a bottle cariogenic? Yes 100 (25.6%)

*References: [3, 17]

One-hundred-five parents (27% of the
original sample) were available and agreed to
participate in the phone interview. They were
asked 11 questions from the original 20
questions used to generate the knowledge score
to cover the main aspects of ECC prevention.
Figure 1 shows the difference in the percentage
of parents with correct knowledge before and
after reading the leaflet. The knowledge of
parents improved, with the difference in
knowledge before and after reading the leaflet
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being statistically significant for all questions
except for two; the knowledge of the frequency
of tooth brushing and the knowledge of the
amount of toothpaste used for a child aged three
years and younger.

At the end of the phone interview, parents
were asked to report their preferred method
for delivering oral health education messages
whether it being leaflets, social media, face to
face visits, television shows or phone calls.
Their answers are presented in Figure 2.
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Figure 2: Distribution of participants according to their preferred method for oral health

education
DISCUSSION findings from countries around the world
The results of this study showed that the conducting similar research [18, 19].
group of participating parents lack basic ECC The response rate was high (91.4%),
prevention knowledge, consistent with indicating that parents are willing to
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participate in research and were enthusiastic
about improving their knowledge.

The average knowledge score was 6.4 out
of 20, which is very low and not even close
to a passing score. There was no statistically
significant association between any of the
socio-demographic  variables and the
knowledge score. Parents with higher
education levels have similar knowledge
scores with those with lower levels of
education, which is consistent with a
previous study conducted in Jordan [11]. On
the other hand, awareness regarding dental
health was higher in parents who had more
education and qualifications [20, 21]. The
mean knowledge score was higher for parents
who had a greater number of children, but
this was not statistically significant. Similar
results were reported in another study;
however, dietary and hygiene practice scores
were highest among parents who had one
child [20]. Parental child-related oral health
knowledge tends to build up with time as
parents experience more with every new
child. However, it seems that their ability to
translate this correct knowledge into practice
decreases when they have more children and
more responsibilities towards them.

The disappointingly low knowledge of
parents in this study may be attributed to the
absence of proper oral health education. A
study conducted in Jordan has shown that
general dental practitioners demonstrated
poor knowledge in terms of delivering caries
preventive advice [22]. Moreover, medical
students in Jordan showed poor knowledge
on caries prevention in children [23], which
means that neither general dental
practitioners nor medical doctors are
contributing to the oral health education of
parents. In this study, parents’ knowledge is
poor in most aspects of child-related oral
health; for example, only 11.7% of parents
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know that a child’s first dental visit should be
around his/her first birthday and a similar
percentage know that tooth brushing should
start with the eruption of the first tooth [17].
Although 67.8% of parents realized that
children’s teeth should be brushed twice a
day, only half were aware that night-time is
the best time for tooth brushing [3].
Surprisingly, only 28.4% of parents
recognized that tooth brushing should be
supervised up to at least seven years of age
and most parents thought that their children
could efficiently brush on their own from
about three years of age. Only 20.5% of
participants were aware of fluoride varnish
and its well-established role in caries
prevention [24]. Parental knowledge
regarding anticariogenic dietary practices
was no better. Only 18.4% of parents
recognizes that 3—4 food/drink intakes per
day is ideal [25]. Worse, only a few parents
(15.6%) understood that the best time to have
a sugar-containing snack is after a main meal
and even fewer parents (7.2%) believed that
sugary foods/drinks should be consumed all
at once. Most parents thought 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-
containing snacks or drinks (e.g., juice,
formula, soda) increases the risk of caries
[25]. Avoiding frequent consumption of juice
or other sugar-containing drinks and limiting
cariogenic foods to mealtimes are among the
recommendations for preschool children
based on the principles of cariology [25].
Only 33.8% of parents think that bottle
feeding should stop between 12—18 months
of age [3]. The majority believed that
children can safely continue bottle feeding,
even at night, until they are three years of age.
Moreover, only 21.5% of parents believed
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that breast milk contains sugar, and around a
quarter understood that consuming milk
throughout the night or 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 [26].

Regarding dental development, a little
more than half (56.3%) knew that the first
primary tooth erupts at around six months of
age. This percentage dropped to 32.7% for
knowledge of the eruption time of the first
permanent tooth. Unfortunately, only 19.9%
of parents understood that not all permanent
teeth are preceded by primary teeth. This,
combined with the poor knowledge of the
eruption time of the first permanent tooth,
explains the high percentage of caries seen in
first permanent molars in 7-8-year-old
children [27]. 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 first permanent molars.

Parental attitudes to child oral heath are
generally unfavorable. Around 60% of the
parents believed that regular tooth brushing
prevents caries. Half thought that regular
dental visits can prevent caries and only 31%
agreed that primary teeth are important to the
child.

Dental visits for treatment of caries are
likely to be a stressful experience for children
and their parents as dental fear and anxiety
are common among children and adolescents
which is mainly related to pain [28]. To help
children get through those visits successfully
and achieve the desired outcome, parents
sometimes use rewards. As a reward, more
than half of parents in this study reported
giving their children a sugar-containing
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snack. Between meals, most parents reported
giving their children either confectionery,
juice, or chips when they asked for something
to eat. As an alternative, a little more than half
of parents would give fruits and one third
would offer vegetables, while only a few
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 [26].

Oral health education is an integral part of
caries prevention and can occur by different
means. The wuse of leaflets to deliver
educational messages is a well-established
and successful method. In this study, the
knowledge of the same group of parents was
compared before and after reading the leaflet.
Their knowledge of ECC prevention
significantly improved in all questions asked
except for two, indicating the success of the
leaflet in delivering the intended educational
messages. The difference in parental
knowledge was not statistically significant in
the knowledge of the frequency of tooth
brushing and the amount of toothpaste used
for a three-year-old or younger. The
percentage of parents with correct knowledge
regarding the frequency of tooth brushing
before reading the leaflet was high, possibly
again due to social desirability bias.
Unfortunately, this does not necessarily
reflect their behavior. Similarly, the
percentage of parents with correct knowledge
regarding the amount of toothpaste to be used
for a child aged three or younger was high
before reading the leaflet and improved
slightly after reading the leaflet. 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
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the least amount of toothpaste [29]. Although
the difference in parental knowledge before
and after reading the leaflet was statistically
significant, the percentage of parents with
correct knowledge after the leaflet
intervention was still less than half in some
aspects including: knowledge of the age at
the first 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 cannot be delivered by leaflets alone
and that other means of oral health education
should also be used.

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 find other means of nationwide education.
Leaflets are a relatively cheap and easily
accessible method of education. Having
friendly and easy to read leaflets 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 poor knowledge of parents as
demonstrated by the results of this study.
Leaflets 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 [30], the option of delivering
oral health education messages through
social media should be investigated and
compared to the more conventional use of
leaflets.

Limitations

The sample was collected from a single
center; however, it is likely to represent
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Jordanian parents with young children in
terms of age and education according to the
2017-2018 Jordan Population and Family
Health Survey [31]. The study was based on
a questionnaire where the social desirability
bias may have affected the responses of some
parents. Not all the parents were reachable for
the follow-up phone interview. Some refused
to participate because they did not have time,
some said they did not get the chance to read
the leaflet, and some gave 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,
knowledge scores after reading the leaflet
could not be generated and compared with
the pre-intervention scores. However, the
percentages of correct answers for the
questions answered over the phone were
compared with their percentage before
reading the leaflet and most have shown a
significant increase. Future research should
focus on conducting randomized controlled
trials to compare two or more methods of
education rather than comparing the
effectiveness of a single method on the same
group of participants.

CONCLUSION

Parental knowledge on ECC prevention is
very poor and leaflets were effective in
improving this knowledge. To confirm the
success of leaflets in improving parental
knowledge, future research should compare
this mode of intervention with other modes.
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