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ABSTRACT

Background: Caries affect children in many aspects. Lack of parental knowledge and poor oral hygiene attitudes are 
known to have a substantial effect on children’s oral health status. 

Objective: The study aimed to evaluate parents’ and caregivers’ knowledge and perception of the use of fluoridated 
toothpaste, as well as the importance of their involvement in the child’s oral hygiene practices, and the amount of 
fluoridated toothpaste dispensed. A self-developed questionnaire was distributed to 388 parents/ caregivers. 

Results: Low levels of perception and knowledge were observed in a high percentage of the participants. About 
51% of the parents were unsure whether the toothpaste was fluoridated, and 87% were unaware of the fluoride 
concentration. Furthermore, 42% of parents never got involved in tooth brushing, 13% brush their children's teeth by 
themselves, and only 4.9% check their children's teeth after brushing. Almost 86% of children reported rinsing after 
brushing, while 3.1% spit without rinsing, and 4.9% of the participants were unsure. Mothers have higher knowledge 
and perception levels compared to fathers. 

Conclusion: Although parents are involved in their children’s tooth brushing, they do not know how much toothpaste 
should be dispensed for each specific age. Such findings suggest that there is a lack of awareness of proper guidelines 
for the selection and usage of toothpastes in children. Parents should be motivated to supervise and assist their 
children’s brushing using the proper toothpaste appropriate for their age.
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INTRODUCTION

Caries is known to be one of the most common prevalent 
diseases worldwide. It is costly to society, but the cost 
of childhood caries goes beyond the cost of direct 
healthcare; it includes the social cost of pain, adverse 
effects on cognitive development, increased school 
absenteeism, increased caregiver absenteeism from 
work, and lower oral health-related quality of life [1].

The prevalence of caries in school-age children in Saudi 
Arabia is estimated to be 80% in primary dentition 
and 70% in permanent dentition [2]. According to a 
meta-analysis of more than 70 randomized or quasi-
randomized controlled clinical trials, fluoridated 
toothpastes are effective in lowering the prevalence 
of dental caries in permanent teeth, with the effect 
increasing in children with a higher baseline level of 
caries and a more significant concentration of fluoride in 
the toothpaste, greater frequency of use, and supervision 
of brushing [3,4]. A meta-analysis of eight clinical 
trials on caries increment in preschool children also 
shows that tooth brushing with fluoridated toothpaste 
significantly reduces dental caries prevalence in primary 
dentition [5]. Using no more than a smear or rice-size 
amount of fluoridated toothpaste for children less than 
three years of age may decrease the risk of fluorosis. 
Using no more than a pea-size amount of fluoridated 
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toothpaste is appropriate for children aged three to 
six [6]. To maximize the beneficial effect of fluoride in 
toothpaste, brushing should be done twice a day under 
supervision, and rinsing after brushing should be 
reduced or eliminated [7].

A recent study conducted in Chicago showed that 
approximately 41% of children brushed once a day or 
less, and 19% of caregivers did not regularly assist. 
Almost all children used toothpaste (96%), but 36% 
of caregivers did not know if it contained fluoride [8]. 
Higher percentages were reported in a study in Poland 
where 90.2% of the parents were not aware of the 
fluoride concentration in their children’s toothpaste 
[9]. Another study by Bennadi et al. demonstrated that 
72% of caregivers allow their children to use toothpaste 
for adults containing 1450 ppm, regardless of their age 
[10]. As for studies in Saudi Arabia, one has shown that 
the majority of the parents were not able to correctly 
report whether the toothpaste their children used was 
fluoridated or non-fluoridated [11].

Parents and caregivers have a significant role in the 
child's oral health and hygiene, and their oral health 
knowledge and attitude have a significant impact on 
their children. Insufficient parental knowledge will 
result in undesirable consequences, and it will affect 
their children's attitude toward oral health negatively. 
It has been reported that children whose parents lack 
awareness and knowledge of oral health have a higher 
chance to have dental caries [12].

There is limited data among the Saudi population 
on the knowledge of parents and caregivers on the 
type of toothpaste their children use, the amount of 
toothpaste dispensed, and the necessity for supervised 
tooth brushing. This study assessed the parents’ and 
caregivers’ knowledge and perception regarding the 
use of fluoridated toothpaste in children, the amount of 
toothpaste applied, and the need for supervised tooth 
brushing gathered from a sample of children under the 
age of thirteen years old from different communities in 
Riyadh, Saudi Arabia.

MATERIALS AND METHODS

Study design
This is a cross-sectional study of parents and caregivers 
of pediatric patients 12 years old and younger attending 
governmental and private hospitals including King 
Abdullah Specialized Children’s Hospital (KASCH), 
dental clinics at King Saud bin Abdulaziz University 
for Health Sciences (KSAUHS), and private dental 
clinics. The study was approved by the Internal Review 
Board (IRB) committee at King Abdullah International 
Medical Research Center (KAIMRC), Saudi Arabia 
(SP21R/360/06). Surveys were conducted between 
June 2021 and November 2021 in Riyadh, Saudi Arabia. 

Inclusion and exclusion criteria
A self-developed questionnaire was validated before the 
commencement of the study and consents were obtained 

from parents/caregivers who fit the inclusion criteria. 
The following inclusion criteria were established: a 
healthy child who is 12 years old or younger, a parent or 
a caregiver who is at least 18 years old, and familiar with 
the child’s oral hygiene practices. Parents and patients 
who did not meet the inclusion criteria or refused to 
participate were excluded.

Sample size and data collection
The questionnaires were self-distributed and consisted 
of 18 items related to demographics, location of 
data collection, the main criterion for choosing the 
toothpaste, frequency of toothbrushing, amount of 
toothpaste used, the concentration of fluoridated 
toothpaste, and caregiver’s supervision. The amount of 
toothpaste dispensed was presented to the participants 
through pictures (smear, pea-size, half-load, and full-
load) (Figure 1).

The estimated sample size was calculated to be 385. 
Participants were involved through a convenient 
sampling technique.

Statistical analysis
Data analysis was performed using Statistical Package 
for the Social Sciences (SPSS) 23rd version. Frequency 
and percentages were used to display categorical 
variables. Minimum, maximum, mean, and standard 
deviation were used to display numerical variables. 
Independent t-test and ANOVA test were used to test 
for factors associated with participants’ knowledge 
(type of toothpaste, the use of fluoridated toothpaste, 
fluoride concentration in the toothpaste, frequency of 
brushing, post-brushing behavior) and perception (main 
criterion for toothpaste selection, parent’s involvement 
in toothbrushing, type of involvement). Knowledge and 
perception scores for each participant were calculated 
based on their answers to the questions: high level if the 
score was more than 75% of the total score, moderate 
if the score is between 50-75%, and low if it is less than 
50%. The participants’ knowledge and perception were 
further analyzed and associated with the relationship 
to the child, the age of the caregiver, the caregiver’s 
educational level, the child’s gender and age, location of 
data collection, knowledge level, and perception level. 
ANOVA test was followed by Tukey post-hoc test to 
determine where the exact difference between groups 
exists. The level of significance was set at 0.05.

RESULTS

A total of 388 participants were included in the study. 
The demographic characteristics of survey respondents 
and their children are described in Table 1. One hundred 
eighty-five (47.7%) of the participants were recruited 
from King Abdullah Specialist Children’s Hospital, 89 
(22.9%) were recruited from the college of dentistry at 
King Saud bin Abdulaziz University for Health Sciences, 
and 114 (29.4%) were recruited from private dental 
clinics.
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Participants’ perception and knowledge level
The assessment of participants' perception of the use of 
fluoridated toothpaste in children is shown in Table 2. 
The participants' minimum score was 0, the maximum 
was 5, and the mean was 1.6 ± 1.09 (SD). Only 8.8% 

chose fluoride concentration as their main criterion 
for selecting the child's toothpaste, whereas 43.3% of 
the participants based their choice on the brand. When 
the participants were asked about their involvement in 
the children’s toothbrushing, 42% never got involved, 

Figure 1: Amount of dispensed toothpaste: (a) Smear; (b) Pea-size; (c) Half-load; (d) Full-load.

Table 1: Demographic profile of the participants (n=388).

Demographic Characteristics n %
Relationship to the child

Mother 204 52.6
Father 170 43.8
Sibling 10 2.6

Grandparent 1 0.3
Uncle/aunt 3 0.8

Age of the parent/caregiver
18-20 years 5 1.3
21-30 years 78 20.1
31-40 years 214 55.2
41-50 years 87 22.4

51 years and older 4 1
Caregiver’s education

Less than high school 33 8.5
High school 119 30.7

Diploma 52 13.4
Bachelor’s degree or higher 184 47.4

Child’s gender
Male 180 46.4

Female 208 53.6
Age of the child

Less than 3 years old 32 8.2
3-6 years 179 46.1

7-12 years 177 45.6
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Table 2: Assessment of participants’ perception of the use of fluoridated toothpaste in children (n=388).

Question n %
Do you think treating caries in primary teeth is important?

Yes 346 89.18
No 28 7.22

Not sure 14 3.61
What is the main criterion for selecting toothpaste for the child?

Price 33 8.5
Brand 168 43.3
Taste 116 29.9

Fluoride concentration 34 8.8
Media and Advertisement 37 9.5

Do you get involved in the child’s teeth brushing?
Always 101 26

Sometimes 88 22.7
Rarely 36 9.3
Never 163 42

How do you get involved in the child’s teeth brushing?
Remind my child to brush 101 26

Watch my child brush 54 13.9
Brush my child’s teeth 51 13.1

Check my child’s teeth after brushing 19 4.9
Not involved 163 42

How often are you involved?
Sometimes 97 25

Most of the time 47 12.1
Always 81 20.9

Not involved 163 42
Perception Score (minimum possible score=0, Maximum possible score=5)

Table 3: Assessment of participants’ knowledge of the use of fluoridated toothpaste in children.

Question n %
What toothpaste does the child use?
Adult toothpaste 137 35.3
Child toothpaste 221 57

Not sure 30 7.7
Have you ever heard of fluoride?

Yes 299 77.1
No 73 18.8

Not sure 16 4.1
Does the child use fluoridated toothpaste?

Yes 137 35.3
No 53 13.7

Not sure 198 51
What is the concentration of fluoride in the child’s toothpaste?

500 ppm 9 2.3
1000 ppm 2 0.5
1450 ppm 6 1.5

Non-fluoridated 33 8.5
Not sure 338 87.1

How many times a day does the child brush his/ her teeth?
Never 12 3.1

Sometimes but not every day 106 27.3
Once a day 122 31.4
Twice a day 126 32.5

More than twice a day 19 4.9
Not sure 3 0.8

What is the exact amount of toothpaste the child uses?
Smear-size picture 20 5.2

Pea-size picture 141 36.3
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13% brush their children's teeth by themselves, and 
only 4.9% check their child's teeth after brushing. A low 
perception level was seen in 79.6% of the participants, 
11.1% had a moderate perception level, and only 9.3% 
had a high perception level. 

The assessment of participant knowledge of the use 
of fluoridated toothpaste in children is illustrated in 
Table 3. The participants’ minimum score was 0, the 
maximum was 6, and the mean was 2.9 ± 1.2 (SD). Fifty 
seven percent of the parents reported that their children 
were using children’s toothpaste, 51% were unsure 
whether the toothpaste was fluoridated or not, and 87% 
were unaware of the fluoride concentration in the used 
toothpaste. When the participants were asked about the 
child’s oral hygiene practices, 32.5% reported brushing 
twice a day, 31.4% brushes once a day, and 85.8% 
reported rinsing with water after toothbrushing. Almost 
70% of the participants had a low knowledge level, 29% 

had a moderate knowledge level, and only 1% had a high 
knowledge level.

Factors associated with knowledge and perception
Different variables were associated with the 
participants’ knowledge and perception of the use 
of fluoridated toothpaste in children (Table 4). 
Relationship to the child showed a significant difference 
where mothers had a higher knowledge and perception 
score compared to fathers; other caregivers (siblings, 
grandparents, and uncles/aunts) were excluded since 
they only compromised 3.7% of the total number of 
the study participants. The age of the caregiver was 
only significantly associated with the perception; those 
aged between 21 – 30 years had a significantly higher 
perception score compared to older participants. 
Participants’ educational level was significantly 
associated with the knowledge and perception scores; 
the higher the educational level, the higher the score. 

Half-load picture 156 40.2
Full-load picture 42 10.8

Not sure 29 7.5
What does the child do after teeth brushing?

Rinse with water 333 85.8
Spit out without rinsing 12 3.1

Swallow toothpaste while brushing 24 6.2
Not sure 19 4.9

Knowledge Score (minimum possible score=0, Maximum possible score=7)

Table 4: Factors associated with knowledge and perception of the use of fluoridated toothpaste in children.

 Knowledge Score Perception Score
Factor Mean Standard deviation P-Value Mean Standard deviation P-Value

Relationship to the child
Mother 3.07 1.1

0.004*
1.8 1.19

<0.001*
Father 2.71 1.29 1.38 0.94

Age of the parent/caregiver
18-20 years 2.4 0.89

0.619

1.2 0.45

0.029*
21-30 years 2.85 1.15 1.87 1.22
31-40 years 2.97 1.27 1.61 1.07
41-50 years 2.82 1.1 1.37 1

51 years and older 2.5 0.58 1 0
Caregiver education

Less than high school 2.3 1.29

<0.001*

1.24 0.61

<0.001*
High school 2.58 1.29 1.29 91

Diploma 3.02 1.15 1.75 1.28
Bachelor’s degree or higher 3.18 1.06 1.82 1.14

Child gender
Male 2.74 1.29

0.014*
1.38 0.91

<0.001*
Female 3.04 1.11 1.78 1.19

Age of the child
Less than 3 years old 2.13 1.24

<0.001*
2.31 1.31

<0.001* 3-6 years 2.92 1.1 1.72 1.17
7-12 years 3.02 1.25 1.34 0.87

Location of data collection
King Abdullah Specialist Children Hospital 2.66 1.26

0.001*
 
 

1.47 1.02

0.088College of Dentistry at King Saud bin Abdulaziz University for Health 
Sciences 3.16 1.21 1.71 1.03

Private clinics 3.08 1.03 1.72 1.22
* Significant at level 0.05
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The child’s gender and age were significantly associated 
with both scores; participants with female children had 
significantly higher knowledge and perception scores 
compared to those with male children. The overall 
perception level was also significantly associated with 
the knowledge score where it was observed that the 
higher the perception level, the higher the knowledge 
score (P= 0.009).

Participants’ involvement and amount of toothpaste 
used across different children’s age groups
There was a difference in participants’ involvement in 
their children’s teeth brushing (Table 5). In children less 
than 3 years of age, only 43.8% of the participants were 
always involved in their children’s toothbrushing and 
34.4% were never involved. Of those who were involved, 
71.4% brushed their children’s teeth by themselves, 
and the remaining participants were involved either 
by watching or reminding their children to brush. 
For children between the age of 3 and 6, 26.8% of the 
participants were never involved, and 31.8% were 
always involved with the majority reminding their 
children to brush. As for the participants with children 
who are 7-12 years of age, 58.8% were never involved 
in their children’s toothbrushing, and of those who 
were involved, 61.6% reminded their children to brush. 
Different amounts of toothpaste used were linked to 
different age groups. Only 21.9% of children younger 
than 3 years old were using the correct amount (smear), 
whereas 37.5% of the participants were dispensing a 
pea-sized amount, 15.6% dispensing an amount of a half 
load, 9.4% dispensing a full load, and 15.6% were unsure 
of the amount dispensed. For children 3-6 years old, 
46.4% of the participants dispensed the recommended 
amount (pea-size) and 38.5% dispensed an amount 
equal to a half load. Forty-six percent of participants 
with children between the ages of 7-12 had reported 
dispensing a half load amount of toothpaste, 26% had 
dispensed a pea-sized amount, and almost 10% were 
not aware of the exact amount.

DISCUSSION

The primary aim of this study was to assess the knowledge 
and perception of parents and caregivers regarding 
their children’s oral health for those who are residing 
in Riyadh, Saudi Arabia. Parents have a significant role 
in their children’s oral hygiene practices and attitudes 
and thus they should be instructed to perform proper 
dental care for their children. Children’s oral health 
will ultimately be affected by parents’ low level of oral 
health awareness. The lack of parental knowledge on the 
amount of toothpaste to use and on the proper fluoride 
concentration seems to be a common problem [13,14]. 
Therefore, parental education on oral health plays a 
crucial role in caries prevention in preschool children 
and it has been proven to be effective in reducing the 
incidence of caries [15-18].

Fluoridated toothpaste
Although a high percentage of participants (77.1%) have 
heard about fluoride in toothpaste, 51% were unsure 
whether the child’s toothpaste contained fluoride or 
not. Findings from another study conducted in Riyadh 
showed that 51.2% of the participants provided 
fluoridated toothpaste, but 36.7% do not know if the 
toothpaste used by their children contained fluoride 
[19]. One of the limitations of this study is the possibility 
of inaccurate self-reporting of the toothpaste used. Data 
from Alshehri, et al. suggested that self-reported use of 
fluoridated toothpaste was low (29.2%) in comparison 
to the actual type (55.9%) based on the information 
obtained from the manufacturers [11]. Participants’ 
use of fluoridated toothpaste in the present study is 
low (35.3%) which is similar to Alshehri, et al. findings 
(29.2%), but much lower than the findings reported by 
Aventti, et al. (50.4%) and Opydo-Szymaczek, et al. (93%) 
[11,8,20]. Such findings mandate the incorporation of 
oral hygiene instructions including the type of toothpaste 
that is recommended for each age group.

Fluoride concentration
Fluoride toothpaste with 1,000 parts per million or 

Table 5: The difference in participants’ involvement and amount of toothpaste used across different children’s age groups.

 Age of the Child
Factor Less than 3 years old 3-6 years 7-12 years

Do you think treating caries in primary teeth is important?
Always 14 (43.8%) 57 (31.8%) 30 (16.9%)

Sometimes 5 (15.6%) 54 (30.2%) 29 (16.4%)
Rarely 2 (6.3%) 20 (11.2%) 14 (7.9%)
Never 11 (34.4%) 48 (26.8%) 104 (58.8%)

How do you get involved in the child’s teeth brushing?
Remind my child to brush 2 (9.5%) 54 (41.2%) 45 (61.6%)
Watch my child brushing 4 (19%) 37 (28.2%) 13 (17.8%)

Brush my child’s teeth 15 (71.4%) 32 (24.4%) 4 (5.5%)
Check my child’s teeth after brushing 0 (0%) 8 (6.1%) 11 (15.1%)

What is the exact amount of toothpaste the child uses?
Smear-size picture 7 (21.9%) 10 (5.6%) 3 (1.7%)

Pea-size picture 12 (37.5%) 83 (46.4%) 46 (26%)
Half-load picture 5 (15.6%) 69 (38.5%) 82 (46.3%)
Full-load picture 3 (9.4%) 10 (5.6%) 29 (16.4%)

Not sure 5 (15.6%) 7 (3.9%) 17 (9.6%)
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more reduces dental cavities in both the permanent 
and primary dentition, according to evidence of 
moderate to high certainty [4]. Eighty-seven percent of 
the participants did not know the exact concentration 
of fluoride in the toothpaste. This suggests that they 
have limited knowledge about fluoride and thus 
interventions are needed to further educate them about 
the current guidelines and recommendations for the use 
of fluoridated toothpaste for optimum caries prevention 
and minimizing the risk of fluorosis. When participants 
were asked about the type of toothpaste, 57% reported 
the use of children’s toothpaste, 35% were using adult 
toothpaste, and the remaining was unsure. Findings 
from Bennadi, et al. showed a higher percentage (72%) 
of participants using adult toothpaste for preschool 
children in contrast to Elkarmi, et al. where 82.5% 
reported using children’s toothpaste [10,21]. Parental 
education is essential to ensure proper toothpaste 
selection.

Amount of toothpaste
Recommendations had been established concerning 
the amount of toothpaste to be dispensed; a smear or a 
rice-sized amount of fluoridated toothpaste for children 
under the age of 3 and a pea-sized amount of fluoridated 
toothpaste is appropriate for children between 3 and 
6 years old [6]. Avenetti, et al. reported that 32.8% of 
children less than 3 years old used pea size, and 55.7% 
used smear size [8]. Another study in Poland reported 
that children aged 4 to 7 years old used a smear to 
pea-sized amount in 60% of the participants, with the 
remaining using half load to full load quantity [20]. In 
contrast, data from the present study showed that only 
21.9% of children less than 3 years old and 46.4% of 
children between the age of 3-6 years old used the 
recommended amount of toothpaste. These results may 
indicate the misconception parents have regarding the 
amount of toothpaste that is required for the anti-caries 
effect. Anticipatory guidance and oral health promotion 
programs will further educate the community regarding 
the best clinical recommendations. 

Parental supervision
Evidence-based reviews show that fluoridated 
toothpaste reduces dental caries in children; the benefit 
is stronger in children with higher baseline caries levels, 
higher fluoride concentrations in the toothpaste, more 
frequent usage, and supervision [3,4]. Although parental 
supervision is crucial, especially to young children, only 
43.8% of the participants with children less than 3 years 
of age are always involved in their children’s brushing, 
whereas 34.4% never get involved. For children 
between the ages of 3 and 6, an almost equal number of 
participants were either always or sometimes involved, 
31.8% and 30.2% respectively. For older children aged 
from 7-12 years old, less involvement has been reported 
with almost 59% being never involved. Avenetti, et al. 
reported that only 19% of caregivers had someone help 
the children brush only sometimes or not at all, whereas 
Bennadi, et al. reported that 83% of preschool children 

were not supervised which comes in agreement with 
Elkarmi et al. where 78% of the parents did not brush 
their children’s teeth by themselves [8,10,21]. Young 
children lack the needed manual dexterity required 
for proper brushing and their inability to completely 
expectorate the toothpaste, hence supervised 
toothbrushing is necessary.

Tooth brushing frequency
Children brushing their teeth twice daily with 
fluoridated toothpaste and oral hygiene instructions are 
the keystone for the caries prevention program [22]. The 
frequency of teeth brushing has played a crucial role in 
decreasing caries. A study conducted in Riyadh, Saudi 
Arabia by Alyousef et al. stated that 54.5% of the children 
brushed their teeth once, and 45.5% brushed twice 
[23]. In contrast to the present study, only 32.5% of the 
participants reported brushing twice a day and 31.4% 
once. Based on experts’ opinions and recommendations 
to ensure the highest fluoride intake and efficacy, children 
should minimize rinsing with water after brushing [22]. 
Binahmed, et al. reported that 79% of caregivers think 
that a child should rinse their mouth after brushing [24]. 
Findings from this study showed that the majority of 
participants (85.8%) rinsed with water after brushing, 
similar to the findings reported by Bennadi, et al. 
(84%) [10].

Knowledge and perception level
The relationship between knowledge and perception 
with caregivers’ educational level was found to be 
statistically significant. Similarly, a study in Italy reported 
that children of mothers with low educational levels 
showed a high prevalence of caries (87.2%) in contrast 
to those with higher educational levels (55.4%) [25]. 
Chen et al. stated that parents with higher educational 
levels had greater oral health awareness than other 
parents, and their children displayed better dental 
hygiene habits, which is in agreement with the findings 
of this study [26].

The data also shows that mothers are significantly higher 
in knowledge and perception scores compared to fathers 
which are in contrast to Alshehri, et al. findings [11]. 
The overall knowledge score was low (69.7%) among 
caregivers in the present study with similar findings 
to Alshehri et al. [11]. The location of data collection 
and knowledge score showed statistically significant 
results. Higher knowledge scores were observed from 
participants attending the college of dentistry compared 
to participants at private dental clinics and King Abdullah 
Specialist Children’s Hospital. More emphasis should be 
directed towards providing an oral health education 
component not just during the dental visits but also 
during the child’s well visits with their pediatrician or 
medical provider.

CONCLUSION

Findings in the present study suggest that there is a 
lack of awareness of proper guidelines for the selection 
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and usage of toothpastes in children. Parents should 
be motivated to supervise and assist their children’s 
brushing using the proper toothpaste appropriate for 
their age. The level of parental awareness is highly 
associated with their offspring’s quality of life in different 
aspects including oral health. More emphasis should be 
placed on increasing parental attitude and knowledge, 
which will positively reflect on their children's oral 
health status.
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