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Abstract

BACKGROUND AND AIM: This study investigated whether mothers” knowledge about oral health of children during early
ages influences the oral health care behavior of their children during adolescence and beyond.

METHODS: This descriptive, cross-sectional, analytic study was carried out among 440 12-13-year-old students from
2 schools in Tehran, Iran, and their mothers in 2015. A self-report questionnaire consisting of 4 sections (demographic
characteristics, socioeconomic information, oral health knowledge, and oral care behavior) was designed to assess the
influence of mothers’ oral health care behavior in controlling early childhood caries (ECC) on their children’s oral health
knowledge and behavior during their adulthood. Pearson’s correlation coefficient, chi-square test, and chi-square linear-by-
linear association test were conducted to assess the effect of gender, father’s education, mother’s education, first dental
care, first dental check-up, and teacher’s advice about oral health in school on oral health knowledge and behavior.

RESULTS: A positive relationship was observed between first dental check-up, oral health knowledge (P = 0.05;
Cl = 95%) and flossing (P < 0.001; ClI = 95%). Surprisingly, no differences were found between first dental check-up
and tooth brushing frequency (P = 0.26; Cl = 95%).

CONCLUSION: The current study showed the importance of mothers’ knowledge and behavior toward their children’s
oral health during early ages and its impact on the oral health care behavior of children in adulthood. This indicates that
prevention behaviors starting as early as possible in childhood will cause better outcomes in adulthood.
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ental caries is an infectious disease
and is largely considered as a socio-

behavioral problem that affects

chronic condition is still a global public
health issue the prevalence of which is
increasing particularly in many low-income

many children worldwide.! There and middle-income countries.23

are many risk factors which contribute to the
prevalence of dental caries such as health
literacy, lifestyle, education, diet, fluoride
exposure, psychological and socio-economic
factors, and medical conditions.

Despite various preventive strategies, this

Oral health is an essential component of
general health,* and oral health status plays
an important role in children’s normal
growth and wellbeing. Evidence shows that
controlling the common risk factors of dental
disorders is not only beneficial to children’s
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overall health, but also has an important
impact on the quality of life (QOL) of the
whole family.>8 Despite the numerous oral
health-related educational and promotional
programs, still no great success has been
achieved in controlling dental caries.
According to the available literature,
preventive approaches are mainly divided
into the 3 major categories of social,
professional, and home care activities. The
major emphasis of these categories is on
dietary advice, oral hygiene instructions, and
routine dental checkups.??

Given that children may not be fully aware
of correct self-care, parents’ knowledge of and
attitude towards oral health are extremely
important in suitable oral care.l0l Within
families, like other aspects of health, mothers
play a crucial role in oral health promotion.12
The best example for this is the important role
of mothers in controlling early childhood caries
(ECC) which is a common chronic disease all
around the world and can affect children’s
QOL.1314 However, the majority of unattended
children will go through advanced stages of
ECC disease and develop pain, infection, eating
limitation, and disrupted sleep pattern as a
result. By preventing or controlling these
problems, we can reduce and remove all those
barriers to children’s normal growth and
development. In this matter, the mother’s role
is non-negligible. Laniado et al. found that
mothers’ oral health has a significant impact on
children's risk of experiencing dental caries.’>
Moreover, a study on mothers” knowledge
about oral health and oral health behaviour in
their children indicated that dental caries had a
higher prevalence among children of mothers
who lacked sufficient oral health knowledge.1

However, it needs to be clarified whether a
mother’s attention to childhood oral health can
have an extended influence on her child’s oral
health during adolescence. Thus, the purpose
of this study was to investigate whether
mothers” knowledge on the oral health of
children during early ages may result in better
oral health care behavior amongst their
children during adolescence and beyond.
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Methods

This descriptive, cross-sectional, analytic
study was conducted on 440 adolescents
(48% girls and 52% boys) aged 12-13 years
from 2 public schools in Tehran, Iran, and
their mothers in 2014-15. One of the aims of
this study was to estimate the proportion of
mothers with correct oral health care
behavior in the mentioned population.
Soltani et al. found this rate to be 38% in their
study.l” Considering a difference of up to 5%
of the true population parameter (d = 0.05)
and using the formula n = z"2p(1-p)/d"2,
the minimal sample size required was
calculated to be 362 at a confidence interval
of 95%. It was assumed that some questioners
may not be filled completely by the
participants (at least 15%); therefore, the
minimum needed sample size in this study
was calculated to be 426 [n = 362/(1-0.15) =
426]. The schools were randomly selected
from the list of schools registered by the
Ministry of Education. We treated all the
schools in the same way, each one was given
a number using a TI-82 calculator (Texas
Instruments Incorporated, Dallas, Texas,
USA), in other words, all the schools had the
same probability of being selected.

All students and their parents who
voluntarily agreed to participate in this study
were asked to fill out a self-report
questionnaire. =~ The  questionnaire  was
designed to assess the impact of mothers” oral
health care behavior in controlling ECC on
their children’s oral health knowledge and
behavior during adulthood. The questionnaire
was developed in multiple steps. Using the
items extracted from the literature, an item
pool was developed for expert evaluation. The
questions were designed and evaluated by 10
experts including 5 dental health care
professionals, 2 epidemiologists, and 3 social
scientists. In order to assess the instrument’s
face validity, 10 mothers were asked to assess
the questionnaire and report if they found any
difficulty or ambiguity in the questions. For
the quantitative evaluation of the importance
of each question, the “impact score”
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(frequency x importance) was used. The items
with an impact score of equal to or greater
than 1.5 were considered acceptable. This
number corresponds to a mean frequency of
50% and a mean importance of 3 out of 5
points in a Likert scale.

For content validity evaluation, the
qualitative and quantitative methods were
applied. In the qualitative phase, the invited
experts evaluated the grammar and wording
and they confirmed the structure of each
question. In the quantitative phase, content
validity index (CVI) and content validity
ratio (CVR) were both measured. Using the
CVI, we assessed the clarity, simplicity, and
relevancy of each question in the instrument.
For CVR calculation, Lawshe’s approach was
used. Each question was evaluated in terms
of being “essential’, “useful but not
essential”, or “non-essential”. CVR > 62%
was selected as the cut-off point for retaining
or removing each question (suggested by
Lawshe when employing 10 experts).18

To assess the reliability of the questionnaire,
test-retest reliability indicator was calculated
using kappa and proportion of agreement
statistics.’®  Acceptable  reliability =~ was
considered as the values of kappa coefficient
greater than 0.75. Therefore, 18 mothers were
asked to fill out the same questionnaire under
the supervision of the researcher within the
school. After 3 weeks, the mothers were asked
to come back and fill out the questionnaire
again. All questionnaires were labeled with ID
numbers in order to be able to merge them into
the test-retest data sets. The final version of the
questionnaire  consisted of 4  parts,
demographic  information,  socioeconomic
status (SES), oral health care behaviors and
habits, and oral health knowledge.

The questionnaire starts with questions on
demographic characteristics and the next
section is related to the primary oral
healthcare behavior of mothers towards their
children’s oral health. This section consists of
10 questions 2 of which are related to the
child’s first dental visit and the child’s age of
starting tooth brushing. The next section is

http://johoe.kmu.ac.ir,

about adolescent oral health knowledge. The
children’s knowledge is evaluated using the 3
questions “What causes dental caries?”, “Why
is brushing necessary?”, and “Is it necessary to
have regular dental visits?”; each answer has a
point and the sum of these points constitutes
the knowledge score. The knowledge score
ranges between 0 and 9. The third section is
about adolescents’ oral health habits, which
contains the frequency of tooth brushing
(twice or more per day/ once a day/
sometimes/ never) and flossing (once a day/
sometimes/ never) to assess the child’s oral
behavior. The last section consists of questions
regarding socio-economic status including
parents  education  (university  degree,
diploma, and  pre-diploma), father’s
occupational status, number of siblings, and
whether the family owns a car and the listed
household appliances (i.e., refrigerator, laptop,
or washing machine; each item had 1 score
and the total score ranged between 0 and 6).

The oral examinations of the children were
performed by 2 dentists in order to obtain
parental consent to participate in the study.
After oral examination of the children,
referral forms were given to mothers if any
dental treatment was required.

The oral health knowledge of children was
categorized as < 3, 3-6, and > 6, and their
brushing and flossing habits (never,
sometimes, once, or more) were reported.
The distributions of knowledge, and
brushing and flossing habits scores were
compared among genders using Mann-
Whitney U test.

The association between parental education
and mothers” primary health care behaviors
was assessed using linear trend test. To assess
the difference in the distribution of economic
variable scores and number of siblings
between categories of knowledge and habits,
Kruskal-Wallis test was implemented.

Pearson’s correlation coefficient, chi-square
test, and linear trend test were conducted to
assess the effect of gender, parental education,
first dental care, first dental visit, and teacher’s
advice on oral health knowledge and behavior
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in school. Kruskal-Wallis test was performed to
compare the relation between the number of
siblings and economic status with considered
independent variables.

Ordinal logistic regression analysis was
used to assess the relationship of the
interested independent variables, oral health
behaviors, and the categories of knowledge
score with independent variables.

Results

The study population was composed of
mothers and their 12-13-year-old children
(48.2% girls and 51.8% boys). Little over 20%
of children brushed their teeth twice or more
per day, while 48% reported brushing once a
day and 30% of them reported not brushing
their teeth. About 31% of children did not floss
at all. More than 50% of children were aware
that using fluoride toothpaste was necessary.
About 65% of children correctly answered the
questions on the reason for tooth brushing.
About 62% of the participating children
thought that regular dental visits were
important and necessary for improving their
oral health status. Only 34% of the subjects
correctly recognized the causes of tooth decay.
Moreover, 21% of the mothers had started
their children’s oral care before the age of
2 years and only 7% had taken their children
for a dental check-up before the age of 2 years.

The most evident finding is that the
mothers’ behavior on the first dental check-
up was significantly related to adolescents’
tooth brushing habit and flossing behavior
(P < 0.001) as well as oral health knowledge
(P < 0.050). Children who had had their first
visit at early ages reported better oral care
habits. Results presented in table 1 show that
there was a weak relationship between the
number of siblings and tooth brushing habit
(P = 0.060). Furthermore, another important
finding was the association between teachers
“talking about oral health in the classroom”
and students’ frequency of tooth brushing
(P = 0.030); those who received advices in the
classroom had better brushing habit.
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This study did not find any relation
between mothers’ and fathers” educational
level and their child’s oral health knowledge
and habits. Significantly better oral health
knowledge and brushing frequency were
reported among girls compared with boys
(P < 0.005). This association was poorly
significant for dental flossing (P = 0.060).

Children whose mothers” paid more
attention to the dental referral form showed
significantly better oral health habits.

A positive relationship was detected
between first dental check-up and oral health
knowledge and flossing. No relation was
found between the first dental visit and tooth
brushing frequency. Moreover, no significant
association was observed between economic
status and oral care habits and flossing
frequency factors.

The results of ordinal logistic regression
analysis to assess the relationship between
considered independent variables and oral
health behaviors, and the quartiles of
knowledge score and independent variables
are presented in table 2. The first dental check-
up variables had significant relationships with
brushing and flossing frequency. Children
who had their first dental check-up before the
age of 2 showed a greater chance of having
tooth brushing (OR = 2.32; P < 0.001) and
dental flossing (OR = 2.03; P = 0.030) habits.
Similarly, the first dental check-up variable
showed a significant positive association with
oral health knowledge (OR = 1.70; P = 0.020)
and flossing (OR = 3.49; P < 0.001). After
adjusting for all covariates, no significant
effect was detectable between oral health
knowledge and behaviors with the number of
siblings. Furthermore, this analysis showed a
positive relationship between economic status
and brushing frequency after adjusting for
other items. However, the relationship
between economic status and flossing
behavior was nearly significant (P = 0.060).
According to the coefficients presented in
table 2, the results were similar for bivariate
comparisons and regression analysis.
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Variable

Gender

Father’s
education™

[n (%)]

Mother’s
education

[n (%]

Economic
status

First
check-up
(year)

[n (%)]
First dental
care (year)
[n (%)]
Attention
to referral
form

[n (%)]
Teacher’s
advice

[n (%)]
Number of
sisters and
brothers

Category Knowledge” P
o1 Q2 03
Girl 44(209)  93(441)  TA@5L) o000
Boy 73(324)  88(39.1)  64(284)
University
degree” 48(274)  67(383)  60(343)
Diploma  37(27.2)  60(441)  39(287)  0.840
Pre-
diploma 32(256)  54(432) 39312
University
Gogroe. 26(08)  55(437)  45@357)
Diploma  46(27.2)  76(450)  47(27.8)  0.130
Pre-
ciplone 45(31.9)  50(355)  46(32.6)
UEER g 5 (4,6) 45 (3,6)
(ISR 0.120
Mg""g = 465+145 443+156 4.25+159
<2 8(250) 15 (49.6) 9(28.1)
26 74(244)  123(406) 106 (35.0)
Never 0.050
34(343)  43(434)  22(222)
<2 19(213)  36(404)  34(382)
2.6 72(262) 115(418)  88(320) 0.022
Notuntl 24 (358)  27(403)  16(23.9)
Yes 82(269) 127(416)  96(315)
No
28(239) 51(436)  38(325 0632
Yes 50(254)  82(416)  65(33.0)
N 67(280) 99(414)  73(305) 0488
Median
(IQR) 2(2,3) 2(2,3) 2(2,3) LA
Mean+SD 2.37+0.91 2.50+0.96 2.41+0.87

Never

26 (12.3)
69 (30.3)

37 (20.8)
35 (25.7)
23(18.3)

24 (19.0)
35 (20.6)
36 (25.0)

5 (4,6)

450+1.44

8 (25.0)
64 (21)

23 (22.8)

11 (12.1)
62 (22.2)
20 (29.9)
21 (17.8)

69 (24.4)

35 (17.8)
60 (24.7)

3(2,4)

265+1.01

Brushing”

Some
times
102 (48.1)
109 (47.8)

90 (50.6)
60 (44.1)
61 (48.4)

64 (50.8)
74 (43.5)
73 (50.7)

4(3,6)

430 +1.58

9(28.1)
151 (49.5)

51 (50.5)

39 (43.8)
133 (47.7)
36 (53.7)
51(23.2)

152 (49.4)

94 (47.7)
117 (48.1)

2(2,3)

Once or
more
84 (39.6)
50 (21.9)

51 (28.7)
41(30.1)
42 (333)

38 (30.2)
61 (35.9)
35 (24.3)

5 (4,6)

457 +1.56

15 (46.9)
90 (29.5)

27 (26.7)

39 (43.8)
84 (30.1)
11 (16.4)
46 (39.0)

87 (28.2)

68 (34.5)
66 (27.2)

2(2,3)

2.38+0.87 2.40+0.93

Never

58 (27.4)
80(35.1)

60 (33.7)
34 (25)
44.(33.9)

0.003

0.440

44.(34.9)
53(31.2)
41 (28.5)

0.150

0178  5(36)

4.33+1.60

10 (31.5)
88 (28.9)

44 (43.6)

20 (22.5)

83(29.7)

32 (47.8)
24 (20.3)

0.260
<0.001
0.048

108 (35.1)

56 (28.4)

0030 gr(a3p

2(2,3)
2.40  0.92

0.067

Some times

96 (45.3)
105 (46.1)

85 (47.8)
67 (49.3)
49 (38.9)

52 (41.3)
75 (44.1)
74 (51.4)

5 (4,6)

448 +1.50

15 (45.5)
148 (48.5)

40 (39.6)

40 (44.9)

134 (48.0)

27 (40.3)
60 (50.8)

133 (43.2)

94 (47.7)
107 (44)

2(2,3)
2.50  0.92

Once or
more
58 (27.4)
43 (18.9)

33(18.5)
35(25.7)
33(26.2)

30 (23.8)
42 (24.7)
29 (20.1)

5(3,6)

7(22.6)
69 (22.6)

17 (16.8)

29 (32.6)

62 (22.2)

8(11.9)
34.(28.8)

67 (21.8)

47 (23.9)

54 (22.2)
2(2,3)

2.44 +0.9!

0.062

0.360

0.770

0.600

<0.001

<0.001

0.006

0.322

0.690

SD: Standard deviation, IQR: Interquartile range
“Dependent variables, “*Education categories (Good = University degree, Moderate = Diploma, Poor = Lower than diploma)

http://johoe.kmu.ac.ir,

05 January

J Oral Health Oral Epidemiol/ Winter 2020; Vol. 9, No. 1 49




Maternal oral healthcare and children’s oral health Khoshnevisan et al.

Table 2. Ordinal regression analysis between tooth brushing habit and considered independent factors

Variable Tooth brushing Tooth flossing Oral health knowledge
95% CI OR 95% CI 95% CI
Intercent score 0.26  (0.10,0.65) <0.001 1.28 (0.50, 3.21) 0.600 0.38 (0.15,0.94) 0.030
P 290 (1.15, 7.30) 0.020 1092 (4.22,28.27) <0.001 252 (1.02,6.24) 0.040
Gender g?r)l/z 0.123 (0.14,0.39) <0001 O.fB (0.33, 0.86) 0.010 O.fs (0.34,0.88) 0.010
<2 232 (1.11,4.54) 0.010 2.03 (1.03, 3.97) 0.030 1.40 (0.72,2.71) 0.310
First dental care (year) 2-6 1.33  (0.76, 2.31) 1.57 (0.90, 2.74) 1.19 (0.68,2.08) 0.520
Never 1 0.300 1 0.110 1
University degree  1.78  (0.72, 4.35) 0.200 1.40 (0.77, 2.56) 0.260 0.77 (0.42,1.43) 0.420
Mother’s education Diploma 1.08 (0.67,1.75) 1.11 (0.66, 1.85) 0.680 0.72 (0.43,1.21) 0.220
. 0.750
Pre-diploma 1 1 1
University degree  0.82  (0.44, 1.52) 0.530 0.67 (0.37,1.22) 0.190 1.79 (1.00,3.18) 0.040
Father’s education Diploma 1.20 (0.71, 2.03) 1.10 (0.64, 1.86) 1.23 (0.73,2.06) 0.420
. 0.470 0.720
Pre-diploma 1 1
Teacher’s brushing advice \l{\l:s (1)22 (0.69, 2.29) 0.430 0.178 (0.54, 1.13) 0.190 O.fl (0.56,1.17) 0.280
Good 1 (0.38, 1.10) 0.100 1.54 (1.02, 2.34) 0.040 1.17 (0.77,1.78)  0.430
REEE Ly Bad 061 (041,089 0010 1 1
Number of siblings 1 1 (0.81, 1.22) 0.990 1.05 (0.86,1.28) 0.590
Economic status 1.63 (1.05,2.52) 0.020 1.14 (0.99, 1.32) 0.060 0.93 (0.80,1.06) 0.300
<2 1.23 (1.06,1.42) <0.001 3.49 (1.48, 8.20) <0.001 149 (0.66,3.39) 0.330
First dental check-up (year) 2-6 0.88 (0.71, 1.08) 0.220 1.48 (0.92, 2.38) 0.100 1.70 (1.06,2.72) 0.020
Never 1 1 1

OR: Odds ratio; CI: Confidence interval

50 JOral Health Oral Epidemiol/ Winter 2020; Vol. 9, No. 1

http://johoe.kmu.ac.ir, 05 January



Maternal oral healthcare and children’s oral health

Khoshnevisan et al.

Discussion
Among the parental factors that may affect
children’s experience of oral disease social
determinants (i.e, SES) have mostly been
assessed in literature, whilst parental
behaviors, knowledge, and attitudes have
received less attention.? The current study
showed that mothers’ positive behavior toward
oral health during early ages had a significant
influence on their children’s oral health
behaviors. This includes mothers” behavior
towards their children’s first dental check-up
and the age of beginning oral health care. This
finding is in line with earlier investigations
demonstrating that mothers” attitude toward
oral health behaviors, like brushing habits or
sugar consumption, could be an indicator of
these behaviors in children.2021

We asked questions about the oral health
knowledge and behaviors of both mothers
and their children. As boys and girls may be
influenced by maternal care in different
ways, children of both genders were included
so we could compare the influence of
maternal care between them. As the
questionnaire was a self-reporting, there was
a chance of misreport in the provided
information, but due to the number of
participants, it was modified. Some parents
did not participate in the study, but the
response rate (440 out of 450; 97% response
rate) was acceptable.

The target group in this study consisted of
adolescents aged 12-13 years in 2 schools in
Tehran. During these ages, one of the
individuals adolescents look up to is their
teacher.22? The influence of teacher’s advice
on tooth brushing behavior among the
participants was also reported by Ramroop
et al. in their study on knowledge and
attitudes of primary school teachers toward
their students” oral health2* Thus,
empowering teachers with correct knowledge
about oral health care can play a major role in
oral health promotion among young
children. Previous studies have indicated that
female participants had more positive
behavior toward oral health than male

http://johoe.kmu.ac.ir,

subjects, which was in line with our findings.
However, the present study findings do not
support the previous research on the
relationship between parents’” educational
level and oral health knowledge and
behaviors. Moreover, we did not find any
association between oral health behaviors
and socioeconomic factors, even though it is
known that such factors are of importance in
health related issues.?>2¢ Our assumption was
that students attending any school are more
or less homogenous in terms of SES-related
factors. The results of this study suggest that
mothers can be a valuable predictor of the
future oral health status of their children.
Assessing the relationship between first oral
care and current oral care habit of 12-13-year-
old children showed that a caries preventive
program in children can be highly effective in
oral health knowledge and behaviors in
adolescence. We believe that this is a finding
of the outmost importance with essential
practical application in the oral health
promotion of the future generation.

Although maternal oral health training
during pregnancy is preferable, previous
studies have shown that preventive dental
programs for new mothers after the birth of
their baby is effective on the prevention of
ECCZ2% Qur findings suggest that the
observed positive effect can be extended
to adolescence.

Gender differences in oral health behaviors
such as brushing and flossing frequency
showed a higher prevalence of these behaviors
among girls. This finding is in accordance
with that of several investigations on the
relationship between gender and oral health
status.2>3>  Moreover, girls were more
knowledgeable on oral care than boys.

Another important observation was that
mothers with a higher number of children
paid less attention to their oral healthcare.
This may be related to the economic status of
families as previously reported.3*35 This
study showed a relationship between oral
health knowledge and brushing, but not with
flossing. This may be due to most families’

J Oral Health Oral Epidemiol/ Winter 2020; Vol. 9, No.1 51
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lack of attention to flossing.

This study does not support the findings
of previous studies on relationship between
parental education level and child’s oral
health status.

Since this was a cross-sectional study,
longitudinal studies may provide more
detailed information on the mechanisms of
impact of parents” behavior on their children
and predictive parent-related factors that can
enhance children’s oral health throughout
their lives.

Conclusion
The current study showed the significant
influence of mothers” knowledge about oral
health care on oral health care habits and
behavior in their children. Preventive
programs starting as early as possible in
childhood may lead to better outcomes in

to ECC depends on mothers. They can
eliminate this problem by caring for the
sound teeth as soon as they erupt into the
oral cavity. Daily brushing since the eruption
of teeth with routine dental check-ups had a
strong relationship with adolescents” oral
health knowledge and better oral habits. Any
prevention policy cannot achieve successful
results without family support and mothers
are the core of the family.
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