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Are parents’ education levels associated

with either their oral health knowledge or
their children’s oral health behaviors? A
survey of 8446 families in Wuhan
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Abstract

Background: Children aged 6–7 years are in the early mixed dentition, which is a period of high prevalence of
dental caries and other dental diseases and a critical period for the formation of oral health behaviors. Therefore,
good oral hygiene habits of children and oral health knowledge of parents are very important. This study sought to
explore the relationship between children’s oral health behaviors, parental oral health knowledge, parental choices
of pit and fissure sealants, and parents’ education levels based on a large-scale sample size for the first time, and to
compare the influences of parental education levels between parents.

Methods: Families of the first and second graders of primary schools in Wuhan Hongshan District were included in
this study. A total of 8446 questionnaires were collected to obtain comprehensive information on children’s oral
health behaviors, parents’ oral health knowledge and parents’ pit and fissure sealants-related choices. The
relationship between these outcome variables and parents’ education levels were studied using logistic regression
analysis and chi-square test.

Results: Parents who reported good educational background had more favorable oral health knowledge than
those of other parents, and their children had better oral hygiene behaviors. Four indicators of five measures to
children’s oral health behaviors were significantly associated with mother’s education level (P < 0.05), and three of
them were related to father’s education level (P≤ 0.01). Moreover, seven indicators of eight measures to parents’
oral health knowledge were significantly related to mother’s education level (P < 0.05) and four of them were
affected by the father’s (P < 0.05). In addition, parents with higher educational attainments paid more attention to
the completeness of medical facilities, the environment of dental practice, the distance to treatment sites, and took
less concern of children’s willingness when choosing the pit and fissure sealants sites.
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Conclusions: In families with children at the early mixed dentition stage, parents with higher education levels tend
to have better oral health knowledge and more oral health care needs, such as pit and fissure sealants. In addition,
children of parents who have better educated parents tend to perform better oral hygiene practices.

Keywords: Pit and fissure sealants, Education level, Mixed dentition, Oral health behavior, Oral health knowledge
Background
The results of the fourth National Oral Health Survey of
China conducted in 2015–2016 found that the preva-
lence of permanent dental caries in children aged 12 to
15 years was 41.9%, the mean DFMT was 1.04, and the
caries filling rate was 17.5% [1]. These data suggest that
the prevention of dental caries in Chinese children is still
a problem worthy of attention. This paper will focus on
the age group of 6 to 7 years, since children of these ages
are in the early mixed dentition that permanent incisors
and molars start to erupt and the deciduous teeth
remain [2].
In China, 6 to 7 years of age is especially important as

it is generally the age at which children begin primary
school, which makes reliable samples accessible
through the school system. Also, children of these ages
are able to acquire knowledge efficiently, which is a
critical period for the development of oral hygiene
habits [3]. The performance of adequate oral hygiene
practices is not only important in the prevention of oral
diseases [4], but also in children’s physical and mental
health [5]. School-based oral health education programs
have been widely conducted in many countries, as these
interventions are effective in increasing oral health
knowledge, attitudes and behaviors among children [6].
It is notable that parental effects on children’s know-
ledge, attitudes and behaviors towards oral health are
also significant [7].
Previous studies have discussed effects of the socio-

economic status of parents on the prevalence of dental
caries and oral health behaviors of children [8–10].
Socio-economic status are mainly measured by mother’s
education level [11, 12] and household income [13, 14].
The use of education level attempts to capture know-
ledge and skills-related assets of an individual. Although
parental education levels have a certain relation with the
indicators of parental occupations and household
income [15, 16], their essences are distinct. Household
income is a direct and reliable approach to measure
household socioeconomic position (SEP).
Pit and fissure sealants (PFS) have been well proven to

be effective in preventing dental caries [17–19]. It is
suggested by the World Health Organization (WHO)
and health guidelines in the majority of countries [20].
Additionally, free PFS treatments have been widely
provided by governments over the world [21]. In this
study, we collected information on parents’ PFS-related
choices and considered it as an extension of parents’
attitudes towards oral health care.
The aim of this study was to explore the relationship

between children’s oral health behaviors (COB), parents’
oral health knowledge (POK), parents’ PFS-related
choices and parents’ education levels, based on a large
sample size for the first time, and to compare the
influence of mother and father on COB, POK and PFS-
related choices. An additional aim was to identify poten-
tial risk factors that might affect children’s oral health.
Methods
Study design
Funded by the Hongshan District Government, the
Hongshan Longitudinal Study on Pit and Fissure
Sealants Application (HoLSPA) project aimed to provide
free oral examination and pit and fissure sealants (PFS)
for the first and second graders in Hongshan District,
Wuhan, China, and at the same time carry out relevant
research through oral examinations, data collection and
online surveys.
As part of the HoLSPA project, the present study was

conducted via an online questionnaire survey targeted at
all families of those first and second graders involved in
HoLSPA. As determined a priori, responses from 1)
single-parent families, 2) parents who had psychiatric or
cognitive dysfunctions, 3) parents who did not provide
informed consent, or 4) parents who did not fill out the
questionnaire completely were excluded from this study.
Electronic questionnaires were sent by the Education

Bureau of Hongshan District to parents of 11,000 eligible
families through WeChat (a Chinese multi-purpose
messaging and social media app) by head teachers. Each
family was required to fill out one questionnaire (either
by the father or the mother) and return it via WeChat.
The survey was completed before the clinical part of
HoLSPA project started. In the survey, information on
children’s family situation, COB, POK and parents’ PFS-
related choice were collected. Full text of the question-
naire can be found in the Additional file 1.
This study was approved by the Medical Ethics

Committee of Hospital of Stomatology, Wuhan
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University (2018. B13). Written informed consents were
obtained from all participants of this study.

Questionnaire
Family characteristics
The family characteristics of the respondents included
the number of children in the family, father’s education
level and mother’s education level. Father’s and mother’s
educational attainments were grouped into four categor-
ies: “Middle school degree or below”, “High school
degree”, “College degree”, “Undergraduate degree or
above”.

Children’s oral health behaviors
Five questions were used to analyze the relationship be-
tween COB and parents’ education levels. The measures
of COB included: (1) Does the child usually brush his/
her teeth? (2) Does the child brush his/her teeth at least
twice a day? (3) Has the child ever visited a dentist? (4)
Was the last dental visit within the past 12 months? (5)
The main reason for the last dental visit. The first four
questions required a ‘yes’ or ‘no’ answer, and two
options of the last question were “treatment” and
“consultation”.

Parents’ oral health knowledge
The relationships between POK and parental education
levels were examined. POK was measured by the re-
sponse to following true-false statements: (1) Gingival
bleeding is normal when brushing teeth; (2) Gingivitis is
caused by bacterial infection; (3) Tooth-brushing is help-
ful in preventing gingivitis; (4) Dental caries is mainly
caused by pathogenic bacteria; (5) Sugar intake is associ-
ated with dental caries; (6) Fluoride protects teeth from
decay; (7) Pit and fissure sealants help in preventing
dental caries; (8) Oral health is essential to general
health. The answers were grouped into two categories:
“correct” and “wrong and do not know”.

Parents’ pit and fissure sealants (PFS) related choices
Three questions explored the relationship between
parents’ opinions of PFS and their education. Questions
on parents’ opinions of PFS included: (1) Have you ever
heard of PFS? (“yes” or “no”); (2) Where would you
prefer to have PFS? (“dental hospital” or “school”); (3)
What are the determinants of choosing PFS location?
(“distance to treatment sites”, “level of cross-infection
control”, “completeness of medical facilities”, “effective-
ness of emergency response”, “children’s willingness”
and “other reasons”).

Questionnaire validation
Since the HoLSPA project was free, families from all
social backgrounds could participate in the project. The
HoLSPA was supervised by Education Bureau and the
Health Commission of Hongshan District, which
guaranteed an adequate response rate. The questionnaire
questions mainly came from the Fourth National Oral
Survey of China (2015–2016), which was developed
according to the WHO guidelines [22] by Chinese
Stomatological Association. A class of students in the
Wuhan Primary School was randomly selected for pilot
study one week prior to the launch of the main trial to
test the repeatability of the questionnaire. There were no
significant differences between the results of the pilot
study and the main study, suggesting the repeatability of
this questionnaire was convincing.

Statistical analysis
We first assessed the crude associations between family
characteristics, COB, POK, parents’ PFS-related choices
and parental education levels using Chi-square tests.
Then, logistic regression analyses were performed to
examine the association between COB and parents’ edu-
cation levels. Associations between children’s oral health
and parents’ education levels were not always consistent
for the father and the mother [23]. Thus, we conducted
univariate analyses to investigate the association between
COB and mother’s and father’s education level inde-
pendently, and then assessed the educational effects of
both parents simultaneously in the multivariate model.
Next, we examined the association between POK and

parental education levels using logistic regression ana-
lysis. Finally, logistic regression analyses were performed
to examine the association between parental education
and their understanding of PFS as a proxy of parents’
choices of oral health care. We stratified all analysis by
parent’s gender to control the confounding effect of gen-
der. EpiData 3.0 was used for data entry and SPSS 25.0
was used for data analysis. A significant level of 0.05 was
used to determine statistical significance. Additionally,
histograms were drawn by SPSSAU to demonstrate the
relationship between the determinants of PFS location
choice and parents’ education separately.

Results
Characteristics of the participants
Our questionnaire was sent to a total of 11,000 families,
2459 of which did not participate in this survey. Among
the 8541 responses that we received, 95 were either
incomplete or from single-parent families and were
therefore excluded. Finally, 8446 eligible responses from
8446 families (with children from 43 primary schools in
Hongshan District, Wuhan) were included in this
analysis, resulting in a response rate of 76.78% (8446/
11000).
The distribution of family characteristics, COB, POK,

and parents’ PFS-related choices by parental education
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levels were presented in Table 1. The number of families
that had only one child (50.82%) was slightly higher than
those with two or more children (49.18%). As shown in
Table 1, parents with a lower level of education were
more likely to have more than one child. According to
the results of the chi-square test, the responses of all
questions were significantly related to both parents’
academic backgrounds (P < 0.001). Overall, parents in
higher education groups had better oral health know-
ledge and their children reported more favorable behav-
iors than their counterparts.

Children’s oral health behaviors
Table 2 demonstrated logistic regression results of the
effects of mother’s and father’s educational attainments
on COB. In the univariate model, mother’s and father’s
education levels were all associated with children’s
tooth-brushing behaviors. When adjusted for education
level of counterpart parent, children’s tooth-brushing
behavior can be predicted by mother’s education level
rather than father’s education level. Participants whose
mother had college degree (Odds Ratio [OR] = 2.62, 95%
Confidential Interval [CI] = 1.57–4.35) and undergradu-
ate degree or above (OR = 1.72, 95%CI = 1.03–2.85) were
more likely to brush their teeth than those whose
mother with middle school education or below. A clear
increased gradient in the effects of parental education
levels on tooth-brushing frequency was found, showing
that children whose parents with higher education levels
were more likely to brush their teeth twice a day or
more. For example, children whose mother with univer-
sity degree were 2.47 (95%CI = 2.01–3.02) more likely to
brush teeth at least twice a day than those whose mother
in the lowest education group, and the effect size of fa-
ther’s education level (OR = 2.05, 95%CI = 1.68–2.51)
was slightly smaller than that of mother’s. Similarly, the
proportion of children ever had dental visit was steadily
increasing as the parental education levels rose. The
odds of children ever had dental visit was 1.79 (95%CI =
2.45–3.32) times and 1.52 (95%CI = 1.24–1.87) times
higher among mothers with university degrees and
fathers with university degrees than their counterparts
with middle school education or lower, respectively.
When further exploring the last dental visit, participants
whose father ever attended university were 1.41
(95CI% = 1.09–1.83) times more likely to had dental visit
in the past 12 months than those whose father with
lowest educational background. Additionally, those
whose mother with higher education levels were more
likely to visit dentists for dental treatment (OR = 1.28,
95%CI = 1.02–1.61 for high school degree; OR = 1.61,
95%CI = 1.22–2.11 for college degree; OR = 1.70,
95%CI = 1.35–2.37 for university degree or above). The
reason for dental visit was associated with father’s
education level in the univariate model, however, this
association was eliminated after adjusted for mother’s
education level.

Parents’ oral health knowledge
Table 3 showed the relationship between parental educa-
tion levels and correctness rates to true-false oral health-
related statements. The multivariate logistic regression
results showed that correctness rates of seven oral
health-related statements were significantly related to
mother’s academic qualification, and correctness rates of
four statements were significantly related to father’s
education level.
The correctness rates of answers to “bleeding gums

are normal when brushing teeth”, “tooth-brushing is
helpful in preventing gingivitis”, “dental caries is mainly
caused by pathogenic bacteria”, “sugar intake is associ-
ated with dental caries”, “fluoride protects teeth from
decay”, “PFS help in preventing dental caries” and “oral
diseases is essential to general health” were significantly
lower among mothers with lower education than those
of higher education. Regarding to fathers’ responses, the
correctness rates of answers to “fluoride protects teeth
from decay”, “PFS help in preventing dental caries” and
“oral diseases is essential to general health” were signifi-
cantly higher among fathers with undergraduate degrees
or above than fathers with lowest educational back-
ground (OR = 1.30, 95%CI = 1.06–1.58; OR = 2.03,
95%CI = 1.49–2.76; OR = 2.03, 95%CI = 1.43–2.89, re-
spectively). Moreover, fathers ever attended high schools
or colleges were 1.19 (95%CI = 1.01–1.40) and 1.26
(95%CI = 1.03–1.55) times more likely to report correct
answer to “bleeding gums are normal when brushing
teeth” than those with lowest level of education.

Parents’ pit and fissure sealing related choices
Table 4 presented the results of logistic regression
analysis between parents’ education levels and their PFS-
related choices. The odds of PFS awareness rate in-
creased with both mother’s and father’s education level.
Compared with mothers attended nine-year education
or less, having high school, college and undergraduate
degrees or above yielded ORs of 1.29 (95% CI = 1.09–
1.53), 1.65 (95% CI = 1.31–2.08), and 2.15 (95% CI =
1.67–2.78), respectively. The effect size of father’s educa-
tion level on PFS awareness was similar to mother’s.
Regarding to the preference of PFS location for

children, the proportion of choosing dental hospitals in-
creased as the higher academic qualifications gained
among both mothers and fathers. The effect size of
education levels on PFS location preference was stronger
among fathers than mothers.
Figure 1 A and B presented the distribution of parental

education levels and conditions that will be considered



Table 2 Univariable and multivariable logistic regression derived coefficients (OR), 95% confidence intervals and P value, for the
association between children’s oral health behavior and parents’ education levels

Oral health related habits Educational level Univariable Multivariable

Mother Father Mother Father

OR 95%CI P OR 95%CI P OR 95%CI P OR 95%CI P

Brushing teeth Middle school or
below

Reference Reference Reference Reference

(0 = “no”, High school 1.62 1.22–
2.13

0.001 1.61 1.20–
2.16

0.001 1.36 0.96–
1.91

0.080 1.31 0.93–
1.85

0.118

1 = “yes”) College 3.22 2.10–
4.75

<
0.001

2.08 1.47–
2.95

<
0.001

2.62 1.57–
4.35

0.037 1.25 0.79–
1.97

0.344

Undergraduate or
above

2.20 2.20–
1.64

<
0.001

2.37 1.77–
3.17

<
0.001

1.72 1.03–
2.85

<
0.001

1.42 0.86–
2.34

0.176

Brushing frequency Middle school or
below

Reference Reference Reference Reference

(0 = “≤ once”, High school 1.82 1.60–
2.06

<
0.001

1.70 1.48–
1.94

<
0.001

1.43 1.22–
1.65

<
0.001

1.37 1.17–
1.60

<
0.001

1 = “≥ twice”) College 2,83 2.47–
3.23

<
0.001

2.84 2.46–
3.28

<
0.001

1.77 1.47–
2.14

<
0.001

1.81 1.49–
2.19

<
0.001

Undergraduate or
above

4.29 3.78–
4.87

<
0.001

4.08 3.59–
4.63

<
0.001

2.47 2.01–
3.02

<
0.001

2.05 1.68–
2.51

<
0.001

Dental Visit Middle school or
below

Reference Reference Reference Reference

(0 = “no”, High school 1.28 1.13–
1.44

<
0.001

1.40 1.22–
1.59

<
0.001

1.08 0.93–
1.26

0.311 1.30 1.11–
1.51

<
0.001

1 = “yes”) College 2.00 1.73–
2.30

<
0.001

1.91 1.65–
2.22

<
0.001

1.52 1.25–
1.86

<
0.001

1.44 1.18–
1.75

<
0.001

Undergraduate or
above

2.44 2.14–
2.78

<
0.001

2.43 2.14–
2.76

<
0.001

1.79 1.45–
2.21

<
0.001

1.52 1.24–
1.87

<
0.001

Dental visit in past 12
months

Middle school or
below

Reference Reference Reference Reference

(0 = “no”, High school 1.14 0.97–
1.35

0.106 1.03 0.87–
1.23

0.734 1.09 0.89–
1.33

0.394 0.99 0.81–
1.21

0.915

1 = “yes”) College 1.18 1.00–
1.40

0.052 1.15 0.96–
1.39

0.130 0.99 0.78–
1.26

0.913 1.14 0.89–
1.46

0.301

Undergraduate or
above

1.43 1.23–
1.78

<
0.001

1.45 1.24–
1.70

<
0.001

1.06 0.82–
1.37

0.638 1.41 1.09–
1.83

0.010

Dental visit reason Middle school or
below

Reference Reference Reference Reference

(0 = “consultation”, High school 1.43 1.19–
1.73

<
0.001

1.47 1.20–
1.80

<
0.001

1.28 1.02–
1.61

0.034 1.26 0.99–
1.60

0.060

1 = “treatment”) College 1.78 1.46–
2.16

<
0.001

1.71 1.39–
2.12

<
0.001

1.61 1.22–
2.11

0.001 1.21 0.91–
1.60

0.194

Undergraduate or
above

1.97 1.65–
2.35

<
0.001

1.90 1.58–
2.28

<
0.001

1.70 1.35–
2.37

<
0.001

1.19 0.89–
1.59

0.246

Significant associations (P < 0.05) are in bold
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when selecting the location of PFS. The trends shown
in the two figures were generally alike, showing that
the proportions of parents who considered “complete-
ness of medical facilities” and “distance to PFS sites”
rose with increase in their education levels. In
contrast, the proportion of parents who listened to
“children’s willingness” decreased with increase
academic achievements
Discussion
This is the first study carried out in China to assess the
relationship between COB, POK, parents’ choice of PFS
and parental education levels among first and second
graders’ families.
This study suggested that parental education levels

were associated with oral health-related issues. Firstly,
children were more likely to practice oral hygiene



Table 3 Univariable and multivariable logistic regression derived coefficients (OR), 95% confidence intervals and P value, for the
association between parents’ oral health knowledge and parents’ education levels

Oral health Educational
level

Univariable Multivariable

Mother Father Mother Father

OR 95%CI P OR 95%CI P OR 95%CI P OR 95%CI P

Gingival bleeding is
normal when
brushing teeth
(1 = “wrong”)

Middle school
or below

Reference Reference Reference Reference

High school 1.40 1.22–
1.59

<
0.001

1.36 1.18–
1.56

<
0.001

1.25 1.07–
1.47

0.006 1.19 1.01–
1.40

0.040

College 1.56 1.35–
1.81

<
0.001

1.69 1.44–
1.97

<
0.001

1.39 1.13–
1.71

0.002 1.26 1.03–
1.55

0.027

Undergraduate
or above

2.21 1.93–
2.13

<
0.001

1.89 1.65–
2.15

<
0.001

2.05 1.64–
2.56

<
0.001

1.12 0.90–
1.39

0.300

Gingivitis is caused by
bacterial infection
(1 = “correct”)

Middle school
or below

Reference Reference Reference Reference

High school 1.39 1.12–
1.72

0.003 1.19 0.94–
1.49

0.148 1.28 0.98–
1.67

0.068 1.03 0.79–
1.35

0.812

College 1.70 1.32–
2.18

<
0.001

1.35 1.04–
1.74

0.022 1.40 0.99–
1.99

0.058 1.05 0.75–
1.49

0.769

Undergraduate
or above

1.93 1.53–
2.42

<
0.001

1.89 1.50–
2.38

<
0.001

1.40 0.96–
2.04

0.085 1.43 0.98–
2.09

0.064

Tooth-brushing helps
in preventing
gingivitis
(1 = “correct”)

Middle school
or below

Reference Reference Reference Reference

High school 1.42 1.21–
1.67

<
0.001

1.09 0.92–
1.29

0.305 1.47 1.21–
1.78

<
0.001

0.87 0.71–
1.05

0.151

College 1.93 1.60–
2.33

<
0.001

1.50 1.24–
1.82

<
0.001

1.79 1.39–
2.32

<
0.001

0.94 0.73–
1.21

0.626

Undergraduate
or above

2.92 2.43–
3.51

<
0.001

2.41 2.02–
2.88

<
0.001

2.42 1.81–
3.23

<
0.001

1.21 0.91–
1.61

0.180

Dental caries is
caused by bacteria
(1 = “correct”)

Middle school
or below

Reference Reference Reference Reference

High school 1.39 1.20–
1.62

<
0.001

1.07 0.92–
1.26

0.379 1.48 1.24–
1.77

<
0.001

0.85 0.71–
1.02

0.850

College 1.90 1.60–
2.26

<
0.001

1.47 1.23–
1.76

<
0.001

1.88 1.48–
2.39

<
0.001

0.90 0.71–
1.14

0.901

Undergraduate
or above

2.65 2.25–
3.13

<
0.001

2.11 1.80–
2.48

<
0.001

2.46 1.89–
3.20

<
0.001

1.05 0.81–
1.36

1.048

Sugar intake can
cause dental caries
(1 = “correct”)

Middle school
or below

Reference Reference Reference Reference

High school 1.04 0.89–
1.22

0.602 0.96 0.81–
1.14

0.644 1.08 0.89–
1.31

0.429 0.90 0.74–
1.10

0.901

College 1.35 1.13–
1.62

0.001 1.19 0.99–
1.44

0.069 1.29 1.00–
1.66

0.044 0.97 0.75–
1.24

0.968

Undergraduate
or above

1.82 1.53–
2.16

<
0.001

1.60 1.35–
1.89

<
0.001

1.65 1.26–
2.17

<
0.001

1.09 0.84–
1.43

1.093

Fluoride protects
teeth from decay
(1 = “correct”)

Middle school
or below

Reference Reference Reference Reference

High school 1.29 1.14–
1.45

<
0.001

1.20 1.05–
1.36

0.006 1.21 1.05–
1.41

0.010 1.05 0.90–
1.22

0.558

College 1.73 1.52–
1.98

<
0.001

1.52 1.32–
1.75

<
0.001

1.53 1.27–
1.84

<
0.001

1.06 0.88–
1.28

0.561

Undergraduate
or above

3.08 2.71–
3.50

<
0.001

2.533 2.24–
2.87

<
0.001

2.49 2.03–
3.05

<
0.001

1.30 1.06–
1.58

0.012

PFS help in
preventing dental
caries (1 = “correct”)

Middle school
or below

Reference Reference Reference Reference
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Table 3 Univariable and multivariable logistic regression derived coefficients (OR), 95% confidence intervals and P value, for the
association between parents’ oral health knowledge and parents’ education levels (Continued)

Oral health Educational
level

Univariable Multivariable

Mother Father Mother Father

OR 95%CI P OR 95%CI P OR 95%CI P OR 95%CI P

High school 1.68 1.42–
1.98

<
0.001

1.30 1.09–
1.55

0.003 1.42 1.16–
1.74

0.001 1.08 0.88–
1.32

0.486

College 2.14 1.76–
2.61

<
0.001

2.10 1.70–
2.59

<
0.001

1.38 1.05–
1.81

0.022 1.53 1.16–
2.02

0.003

Undergraduate
or above

4.14 3.36–
5.10

<
0.001

3.59 2.95–
4.36

<
0.001

2.25 1.63–
3.10

<
0.001

2.03 1.49–
2.76

<
0.001

Oral health is
essential to general
health (1 = “correct”)

Middle school
or below

Reference Reference Reference Reference

High school 1.69 1.40–
2.03

<
0.001

1.40 1.15–
1.69

0.001 1.47 1.18–
1.84

0.001 1.10 0.88–
1.38

0.395

College 2.82 2.23–
3.56

<
0.001

2.15 1.71–
2.71

<
0.001

1.97 1.43–
2.70

<
0.001

1.29 0.95–
1.74

0.103

Undergraduate
or above

4.82 3.78–
6.15

<
0.001

4.34 3.46–
5.45

<
0.001

2.72 1.88–
3.93

<
0.001

2.03 1.43–
2.89

<
0.001

Significant associations (P < 0.05) are in bold
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care with the increase of parental education levels,
specifically, children from well-educated families were
more likely to brush teeth, brush teeth more often,
visit the dentist more frequent, and have regular den-
tal check. Secondly, oral health literacy was increased
with education levels of parents. Thirdly, parents with
higher educational background not only had a better
understanding of PFS, but also placed greater em-
phasis on PFS practice environment, completeness of
Table 4 Univariable and multivariable logistic regression derived co
association between parents’ PFS related choices and their educatio

Oral health related
habits

Educational level Univariable

Mother Fath

OR 95%CI P OR

Ever heard of FPS Middle school or
below

Reference Refe

(0 = no, High school 1.61 1.41–
1.85

<
0.001

1.56

1 = yes) College 2.59 2.19–
3.06

<
0.001

2.33

Undergraduate or
above

3.97 3.38–
4.67

<
0.001

3.90

Preference of PFS
site

Middle school or
below

Reference Refe

(0 = school, High school 1.60 1.39–
1.77

<
0.001

1.54

1 = hospital) College 2.51 2.19–
2.89

<
0.001

2.20

Undergraduate or
above

4.28 3.74–
4.90

<
0.001

4.33

Significant associations (P < 0.05) are in bold
medical facilities and distance to PFS sites, while less
consideration was given to children’s willingness.
When it comes to COB, mother’s education level

significantly affected 4 of 5 indicators, while father’s
education level only affected 3 indicators. Regarding to
POK, mother’s education level was significantly associ-
ated with correctness rates of 7 of 8 statements, 3 more
than that of father’s. Moreover, the PFS-related choices
were significantly related to both mother’s and father’s
efficients (OR), 95% confidence intervals and P value, for the
n levels

Multivariable

er Mother Father

95%CI P OR 95%CI P OR 95%CI P

rence Reference Reference

1.35–
1.80

<
0.001

1.29 1.09–
1.53

0.003 1.21 1.11–
1.55

0.003

1.97–
2.76

<
0.001

1.65 1.31–
2.08

<
0.001

1.59 1.27–
1.99

<
0.001

3.34–
4.56

<
0.001

2.15 1.67–
2.78

<
0.001

2.15 1.68–
2.75

<
0.001

rence Reference Reference

1.35–
1.75

<
0.001

1.23 1.07–
1.43

0.005 1.33 1.15–
1.55

<
0.001

1.91–
2.54

<
0.001

1.56 1.29–
1.89

<
0.001

1.54 1.28–
1.87

<
0.001

3.80–
4.93

<
0.001

2.14 1.73–
2.64

<
0.001

2.43 1.97–
2.98

<
0.001



Fig. 1 Distribution of the determinants that will be considered by mothers (a) and fathers (b) when choosing the PFS site
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education levels. It appeared that the mother’s educa-
tional background may play a more important role
than father’s in the development of family’s oral
health knowledge and behaviors. This finding is con-
sistent with the results of a study in a group of Lati-
nos, which suggested that mothers were primarily
responsible for brushing children’s teeth, overseeing
the child’s diet and seeking dental care for their child;
while fathers believed that managing financial issues
for health care was their primarily responsibility [24].
Folayan et al. [25] also proved that mothers’ oral
health behaviors were significant predictors of their
children’s oral health behaviors.
In agreement with the findings of Schwendicke et al.,
[26] that people with lower own or parental education
levels would have poorer health literacy, poorer dietary
and oral health behaviors, our study found that parents
with lower academic backgrounds had poorer oral health
knowledge, which in turn leaded to poorer oral health
behaviors. A Belgian study found that 5-year-old chil-
dren whose mothers with higher education levels were
more likely to consume less sugary drinks, brush teeth
more frequently, have more dental visits, and have lower
prevalence of dental caries [27]. Similar pattern has also
been reported previously in a study regarding to dental
caries, suggesting that mother’s education level was the
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most important index that affect dental caries than
household income and parents’ occupations [13]. In line
with the study conducted by Franzman et al. [28] show-
ing that daily brushing frequency of a group of American
children was positively associated with both mother’s
and father’s education levels, our findings also demon-
strated that both mother’s and father’s education levels
had significant influences on COB.
Nunez et al. [29] and Camargo et al. [30] both sug-

gested that higher parental education levels were associ-
ated with more frequent use of dental services, which
was revalidated in our study. Interestingly, our findings
showed that higher educated parents were more likely to
visit dentist for the purpose of dental treatment rather
than dental consultation. This might because of the
higher internet use for health information acquisition
among higher educated groups when encountering
health problems.
AI Agili and Griffin [31] claimed that higher paren-

tal education and family income were associated with
higher sealants prevalence. Our research added that
higher educated parents paid more attention to
distance to PFS sites, and completeness of medical
facilities, and PFS practice environment. Interestingly,
they took less account to children’s willingness than
the lower educated counterparts when choosing the
PFS sites. It might because that higher educated
parents were more uncompromising and autocratic in
decision making.
The limitation of this study was that the survey was

carried out in Hongshan District, Wuhan, where 38
high-level colleges and universities are located in this
district. Because of the great density and quality of
educational resources, local parents’ education levels
are generally higher than most cities in China. There-
fore, our sample cannot represent the Chinese popu-
lation to a certain degree. Another limitation was the
lack of information on sociodemographic variables
(e.g. household income [13, 14] and living conditions
[32–34]), as such information were not included in
our questionnaire and therefore not adjusted in our
analysis. Further studies are recommended to verify
the results of our study on the basis of adjustment
for the above-mentioned factors.
Conclusion
In families with children at the early mixed dentition
stage, parents with higher education levels tend to
have better oral health knowledge and have more oral
health care needs, such as pit and fissure sealants.
Children of parents who have higher educational
background tend to perform better oral hygiene
practices.
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