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Abstract

Objective: This cross‑sectional study compared Saudi children’s tooth‑brushing practices as reported by children and
parents and then matched the agreement of reports.
Materials and Methods: A sample of 100 Saudi parents and their children of ages 8–12 years participated in this
cross‑sectional investigation. A self‑administered structured questionnaire regarding the current tooth‑brushing practice
and habits at home was filled by the child. The same questionnaire was filled independently by parents.
Results: Mothers were more likely to teach children about tooth‑brushing and fathers were minimally helping children
during tooth‑brushing. Mothers were the first to teach the children and approximately 33% of the children started
brushing their teeth by age 5. Children and parents reported that children clean their teeth using a tooth‑brush (73.74%
and 76.77%), miswak (5.05% and 5.05%), or both (21.21% and 18.18%), respectively.
Conclusions: There was some agreement between reported tooth‑brushing practice of children and their parents. It is
important to question both the child and parent regarding oral hygiene practice and compare their answers to get more
broad knowledge about their practices. Approximately, one‑third of the children started brushing their teeth by age 5,
which differs from recommended oral hygiene practices.
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Introduction
Published research demonstrated that thorough daily plaque
removal is important to prevent gingival and periodontal
diseases as well as caries.[1,2] Increased accumulation of
dental plaque in the oral cavity directly reflects the lack of
effectiveness of tooth‑brushing.[3] Proper tooth‑brushing should
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be established early in life because once learned, it is likely
that this pattern will continue throughout life.[4] However,
although tooth‑brushing appears to be an easy and efficient
way of removing plaque, studies have shown that brushing
time and performance of children are insufficient and change
as they grow.[5,6] Majority of children brush their teeth regularly,
but for only 30–45 s.[4‑6] Depending on their manual skills and
age, teeth may be inadequately cleaned.[4,6] It was reported
that the effectiveness of tooth‑brushing is largely dependent
on frequency of brushing, the design of the toothbrush, the
patient’s brushing technique, and the time spent in brushing,[7]
which is recommended to be brushing twice daily for 2 min.[8,9]
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Contemporary model in health promotion such
as tooth‑brushing include not only education and
increasing knowledge, but also require to implement a
comprehensive perception and address several elements of
oral health.[10,11] Many factors can influence involvement
in oral health‑promoting activities such as dental
knowledge, feelings, living conditions, attitudes, beliefs, and
self‑efficacy.[10] It is critical to consider dental knowledge and
self‑efficacy of parents as low self‑efficacy of caregivers was
found to result in higher caries rates in their children.[12] A
study reported association of the tooth‑brushing behavior
and dental health of children with their mothers’ positive
oral health‑related attitudes and recommended that the
mothers should be a main emphasis of different professionals
of oral health.[13] Another study reported that the process
of developing tooth‑brushing habits of children is not a
unilateral from parent‑to‑children process and it should
be conceptualized as an ongoing interaction with bilateral
power of influence from both parties.[14]
One method for evaluating tooth‑brushing habits of
children is through direct observation, which is considered
as the gold standard.[15] Another commonly employed
method is the utilization of information about children’s
tooth‑brushing practices as reported by parents.[15] One
study found significant differences in the reports of mothers
regarding the brushing practices of their children when the
identical interview was repeated 6 years later, suggesting
recall bias.[16] Dependable data are essential for the dentist
to assess risk elements for caries, so information of recall
bias can weaken this process. For instance, frequency of
tooth‑brushing per day can be used to estimate the daily
fluoride intake of the child from dentifrice.[17] Hence, the
excessive reporting of frequency of daily tooth‑brushing leads
to an over calculation of daily fluoride intake by children.
It would be advantageous if information of tooth‑brushing
practices of children is collected from the patient/child as
opposed to only parent‑reported information and recall of
a particular event to find more accurate data. However,
there is a deficiency of studies evaluating whether reports
of parents are similar to what is reported by their children.
Consequently, a research question arises to evaluate the
reliability of information collected from parents and children
as follows: Is there agreement between reported children’s
tooth‑brushing practices by parents and children? The
null hypothesis tested: There is no difference in Saudi
children’s tooth‑brushing practices as reported by children
and parents. Therefore, this cross‑sectional study compared
Saudi children’s tooth‑brushing practices as reported by
parents and children and matched the agreement of reports.

Materials and Methods
This study was approved by the Ethical Committee of
Human Studies at the College of Dentistry Research Center
of King Saud University. Participants of this study were a
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convenience sample of 100 children and their parents who
were recruited from patients visiting the pediatric dental
clinic at King Saud University College of Dentistry for this
cross‑sectional questionnaire survey. The sample power for
this study was 0.90 with sample size of 50 subjects. Inclusion
criteria included Saudi children of both genders, ages 8–12,
with no medical condition that causes impaired motor
function (i.e., plaster immobilization, psychomotor diseases),
cooperative children, and signed consent form by parents.
Demographic data of all children were collected. Parents
were asked if and by whom their children were previously
instructed on tooth‑brushing. Study data were collected
using a validated questionnaire with attitudinal items related
to different aspects of the current tooth‑brushing habits and
practices of the child at home. This same self‑administered
structured questionnaire was filled independently by the
child and parents. The questionnaire was composed of nine
items. The questionnaire included questions regarding if
and by whom the child got help with tooth‑brushing, the
time the child brushed his/her teeth, and what age the child
started brushing alone. In addition, questions regarding the
methods used by the child for teeth cleaning (tooth‑brush
or miswak or both) as well as the type of tooth‑brush,
whether the child uses fluoride toothpaste and whether
the child spits after brushing were included. Participants
were also asked questions about the use of tablet PCs and
smartphones to plan their future use in educating children
about tooth‑brushing and oral hygiene.
Children and parents were supervised while undertaking the
questionnaire. Assistance in completing the questionnaire
was offered when needed by offering a structured interview
with uniform prompts. Furthermore, children were asked if
they use tablet computers and smart phones in their daily
life.
The statistical analysis of the data was performed using
SPSS 16.0 (SPSS, Inc., Chicago, IL, USA) for frequencies
distribution of all questions in number and percentage to
compare the answers between children and parents. The
McNemar test was used to compare the reported frequency
of the answers to the questions (level of significance set
at 5%).

Results
Demographic data
100 parents and children (57 boys, 43 girls) enrolled in the
study and none withdrew prematurely. The mean age of
children was 10.5 (±1.38 standard deviation) years and
range was 8–12 years. Table 1 shows distribution of children
by age. Some participants did not answer some questions and
therefore missing answers was reported after each table and
were not considered in the analyses. Children and parents
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reported that 92 children (92%) were previously instructed
on tooth‑brushing. 57% and 41% of the children reported
using tablet computers and smart phones, respectively, in
their daily life.

Reported answers by children and parents
Table 2 shows frequency and percentage by which the
instruction on tooth‑brushing was given. Mothers were more
likely to teach children about tooth‑brushing as reported
by children (57.61%) and parents (64.13%) (P < 0.05).
Children and parents reported that 22 (22%) and
43 (43%) (P < 0.05) of the children were getting help
during tooth‑brushing respectively. Table 3 shows frequency
and percentage of the person who helps the children during
tooth‑brushing. Mothers were more likely to help children
during tooth‑brushing as reported by children (86.36%)
and parents (95.35%) (P < 0.05). In contrast, fathers
were minimally helping children during tooth‑brushing
as reported by children (9.09%) and parents (4.65%).
98 (98%) children and 99 (99%) parents reported how
many times the children brush their teeth [Table 4]. 99
children and 100 parents reported how many minutes
the children brush their teeth [Table 5]. Approximately,

Age

Frequency

Percentage

8
9
10
11
12
Total

11
17
15
25
32
100

11
17
15
25
32
100

Table 2: Comparison of frequency and percentage by
whom the instruction on tooth‑brushing was given
Frequency
Child
Parent

Father
Mother
Dentist
Other
Total

18
53
16
5
92*

16
59
10
7
92*

Percentage
Child
Parent
19.57
57.61
17.39
5.43
100

17.39
64.13
10.87
7.61
100

*Only 92 participants answered this question

Table 3: Comparison of frequency and percentage of
person who help children during tooth‑brushing
Person help children
during tooth‑brushing
Father
Mother
Dentist
Total

Frequency
Child
Parent
2
19
1
22*

2
41
0
43**

Percentage
Child
Parent
9.09
86.36
4.55
100

Table 4: Comparison of frequency and percentage of
how many times the children brush their teeth
Frequency of
tooth‑brushing
Once
Twice
3 times
More than 3 times
Total

Frequency
Child
Parent
71
22
5
0
98*

66
29
4
0
99**

Percentage
Child
Parent
72.45
22.45
5.10
0
100

66.67
29.29
4.04
0
100

*Only 98 participants answered this question; **Only 99 participants
answered this question

Table 1: Frequency and percentage of participant
children by age

Person teach
tooth‑brushing

48 (48%) of the children were brushing their teeth for
only 1 min. For reporting tooth‑brushing only once daily,
22 (22.22%) children and 16 (16.16%) parents reported
that children brush their teeth in the morning, 14 (14.14%)
and 14 (14.14%) in the afternoon, respectively, and
63 (63.64%) and 69 (69.70%) at night, respectively. For
reporting tooth‑brushing before and after eating, 6 (6.12%)
children and 1 (1.02%) parent (P < 0.05) reported that
children brush their teeth before eating and 92 (93.88%)
and 97 (98.98%) after eating respectively. 98 (98%)
children and 99 (99%) parents reported the age when
the child started brushing by himself or herself [Table 6].
Approximately, 33% of the children started brushing their

4.65
95.35
0
100

*Only 22 participants answered this question; **Only 43 participants
answered this question

Table 5: Comparison of frequency and percentage of
how many minutes the children brush their teeth
How many minutes
the children brush
their teeth
One
Two
Three
More than 3 times
Total

Frequency
Child
Parent
47
37
15
0
99*

48
36
15
1
100

Percentage
Child
Parent
47.48
37.37
15.15
0
100

48
36
15
1
100

*Only 99 participants answered this question

Table 6: Comparison of frequency and percentage of
the age when the child started brushing by himself or
herself
Age
1
2
3
4
5
6
7
8
9
10
Total

Frequency
Child
Parent
1
3
0
9
33
29
13
2
8
0
98*

0
2
0
13
33
29
12
4
5
1
99**

Percentage
Child
Parent
1.02
3.06
0
9.18
33.68
29.59
13.27
2.04
8.16
0
100

0
2.02
0
13.13
33.34
29.29
12.12
4.04
5.05
1.01
100

*Only 98 participants answered this question; **Only 99 participants
answered this question
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teeth by age 5. For the question regarding use of the methods
used by the child for teeth cleaning (tooth‑brush or miswak
or both), 99 children and parents reported that children
clean their teeth using a tooth‑brush 73 (73.74%) and
76 (76.77%), miswak (a teeth cleaning twig made from the
Salvadora persica tree) 5 (5.05%) and 5 (5.05%), or both
21 (21.21%) and 18 (18.18%) respectively. 99 children and
parents reported that children use soft‑bristled brush 37
(37.37%) and 52 (52.53%) (P < 0.05) respectively. While
9 (9.09%) and 10 (10.10%) reported that children do not
use soft‑bristled brush and 53 (53.54%) and 37 (37.37%)
(P < 0.05) respectively they do not know if they use soft
bristled brush or not. Of the 99 children and parents,
37 (37.37%) and 72 (72.73%) (P < 0.05), respectively,
reported that children use toothpaste which contain
fluoride. While 9 (9.09%) and 7 (7.07%) reported that their
children do not use toothpaste which contain fluoride and
53 (53.54%) and 20 (20.20%) (P < 0.05), respectively, they
do not know if the toothpaste contain fluoride or not. 99
children and parents reported that their children spit after
brushing 89 (89.81%) and 94 (94.95%), respectively.

Discussion
As comparisons of reported frequencies between children
and parent in the present study were statistically different
on some questions; therefore, the null hypothesis was
rejected. Although this study’s cross‑sectional findings
need to be confirmed by repeated research over longer
time, the present study is one of the first to compare Saudi
children’s tooth‑brushing practices as reported by children
and parents and match the agreement of reporting. Actually
reviewing literature did not find any similar research in
other countries. The self‑administered questionnaire used
in the present study was filled independently by the children
and parents and it was found that some answers for the
same questions were different by them. Therefore, it is
important to question both the child and parents regarding
tooth‑brushing practice and compare their answers to get
more broad knowledge about their child’s tooth‑brushing
practice. The present study used a questionnaire as a method
of evaluating tooth‑brushing practices of the participating
children similar to the most widely employed methods,
which include interviews and questionnaires.[18,19]

Frequency and assistance during brushing
In the present study, 48% of the children were brushing
their teeth for only 1 min which is much less than the
recommended 2 min.[20,21] Brushing twice daily for 2 min each
assists in plaque removal and decreases risks of periodontal
diseases and caries.[8,9] In the present study, children and
parents reported that 22% and 43% of the children were
getting help during tooth‑brushing, respectively. That
is, children almost reported 50% less than parents. It is
important to help children during brushing until their
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manual dexterity allows them better tooth‑brushing. It has
been shown that parents have to brush their children’s teeth
at least until school age to ensure optimal oral hygiene.[22]
In this study, mother and father were more likely to teach
the children’s tooth‑brushing. If this is the case, educating
parents and improving their knowledge in oral hygiene
may expand their oral health education and improve the
oral hygiene of their children. Such education needs to be
culturally appropriate in homes, schools, and clinics.

Timing of tooth‑brushing
Approximately, one‑third (33%) of the children started
brushing their teeth by age 5, which is considered very
late as it is recommended to start and implement oral
hygiene procedures no later than the time of eruption of
the first primary tooth.[21] Children and parents reported
that children brush their teeth in the morning 22.22% and
16.16%, in the afternoon 14.14% and 14.14%, and at night
63.64% and 69.70%, respectively. As only two‑thirds of the
children brush at night, it would be beneficial to encourage
and emphasize to have the children brush their teeth at
night before bed time.
Knowledge about oral hygiene practice
A large percentage of children and parents in this study
reported that they do not know if the children use
soft‑bristled brush or fluoride toothpaste and that their
children brush their teeth before eating 6.12% and 1.02%.
The aforementioned oral hygiene practice and behavior
highlights the importance of educating children and parents
on appropriate oral hygiene practice. Health literacy has
been defined as “the degree to which individuals have the
capacity to obtain, process, and understand basic health
information and services needed to make appropriate
health decisions.”[23] Health literacy should be considered
in tooth‑brushing practices as there is a strong correlation
between health literacy and health status and the use
of preventive services. [24] Medical research supports
the concept that low parental literacy levels may have
detrimental effects on the health care of children. [25]
Parents or caregivers are primarily responsible for the oral
health behaviors of children in their early years of life and
therefore dentists should fully understand the parents’ or
caregivers’ level of oral health literacy and its influence on
their children’s oral health. A cross‑sectional study reported
that caregivers of children with reported remarkable oral
health status had a higher level of literacy and vice versa.[26]
Attempting to alter behaviors and practice of children and
parents about the tooth‑brushing practices may be enhanced
by study of psychosocial influences and their bases is an
encouraging area for future oral health research. It would be
essential to recommend that children should be educated at
an early age on the appropriate methods of proper brushing
and oral hygiene.
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Education of oral hygiene practice
In the present study, parents reported that 92% of the
children were previously instructed on tooth‑brushing. It
has been suggested that interventions such as a handheld
tablet PC or netbooks can be affordable devices that each
patient can use individually.[27] This particularly may be
beneficial as 57% and 41% of the children reported using
tablet computers and smart phones, respectively, in their
daily lives. The high percentage of the children who use
these devices, encourages their use in educating children
about brushing and oral hygiene. Therefore, future research
in tooth‑brushing may develop an interactive media for
tooth‑brushing as health promotion for children needs to
integrate more interactive and communicating media.[28]
The majority of children, including lower socioeconomic
and minority children, use computers, play video games, and
have cell phones and tablet PCs.[28] Currently, children are
attracted to new technology such as tablet PCs and smart
phones and the use of such technology as teaching tools are
increasing. Some studies have showed a progressive effect
of using such new technology as teaching tool.[29]
Limitations of the study
The present study has some limitations. The data collected
were by self‑reporting and participants may or may not have
answered questions about tooth‑brushing practice habits
honestly. In addition, reports from participants can be biased
because of forgotten past events or exaggerated reports of
certain habits to appear alert about one’s health. Furthermore,
this study was completed in a single visit and a long‑term
follow‑up must be completed to decide the consistency of
answers regarding tooth‑brushing practice habits. Some
questions may have also confused participants as to how the
child acts and what they believe. This could be a difficulty
that can occur in surveys. For example, if a parent believes
the correct time of tooth‑brushing is 2 min, they may mark
this option even if it is not the actual practice or behavior of
the child. In addition, questionnaire items could reflect the
knowledge of the respondents rather than their real behavior.[30]

Conclusions
Within the limitations of this study, it is concluded that:
• There was some agreement between reported
tooth‑brushing practice of children and their parents
• Approximately, one‑third of the children started
brushing their teeth by age 5 years and one‑half were
brushing their teeth for only 1 min, which differ from
recommended oral hygiene practices
• It is important to question both the child and parent
regarding oral hygiene practice and compare their
answers to get more broad knowledge about their
practices
• Children and parents reported that only a moderate
percentage of the children use soft‑bristled brush and
fluoride toothpaste.
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