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ABSTRACT
Objective Achieving good oral health- related quality of 
life (OHRQOL) is of particular concern in children. The 
inter- relations among oral health knowledge, self- efficacy, 
behaviours and OHRQOL in children groups remain unclear. 
This study aimed to explore the inter- relations between 
these oral health behaviour- related factors and OHRQOL in 
primary school children.
Methods In this cross- sectional study, 651 children in 
grades 2 and 3 were recruited in October 2020 from two 
primary schools in Minhang District, Shanghai, China. 
Data were collected through self- reported questionnaires, 
consisting of demographic characteristics, oral health 
knowledge, self- efficacy, oral health behaviours and 
OHRQOL. Pearson’s correlation analyses were used 
to analyse the relationship between study variables. 
Structural equation models were used to test the inter- 
relations between OHRQOL and oral health behaviour- 
related factors.
Results Four hypothetical structural equation models 
were tested and one of them was selected as the most 
appropriate model, which explained 15.0% of the variance 
in OHRQOL. This selected model showed that oral health 
behaviours were directly related to OHRQOL. Oral health 
knowledge was indirectly associated with OHRQOL 
through both self- efficacy and oral health behaviours. 
Self- efficacy was directly associated with OHRQOL or was 
indirectly associated with OHRQOL through oral health 
behaviours.
Conclusion This study revealed a pathway of association 
between children’s oral health knowledge and their 
OHRQOL, in which children’s oral health self- efficacy and 
behaviours had indirect effects. This provides a basis for 
understanding the mechanism of oral health promotion 
interventions to improve children’s OHRQOL and helps to 
identify direct or indirect intervention targets.

INTRODUCTION
Oral health- related quality of life (OHRQOL) 
is a multidimensional construct, referring to 
individuals’ subjective perception of comfort 
while eating, sleeping and engaging in 

social interaction and their satisfaction with 
respect to their oral health.1 OHRQOL is 
an integral part of general health- related 
quality of life and is regarded by WHO as an 
important segment of the Global Oral Health 
Programme.2 As a patient- oriented outcome, 
OHRQOL demonstrates to clinical providers 
and researchers that improving the quality of 
a patient’s well- being is more than just treating 
oral diseases. OHRQOL has important impli-
cations for evaluating interventions, services 
and public health programmes.3–5 Besides, 
considering the disparities in access to 
healthcare and treatment rationing due to 
cost, comparison of OHRQOL between treat-
ment groups may help patients, healthcare 
providers and policymakers make decisions.6

OHRQOL is associated with an individual’s 
sociodemographic, past and current expe-
riences of oral health and dental care, and 
provides a vision for the future.7 Some oral 
health problems in childhood, such as dental 
caries and dental injury, may persist into 
adulthood.8 Achieving good OHRQOL is of 
particular concern in primary school chil-
dren given their dynamic growth periods.9 It 
is noteworthy that mixed dentition period is a 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Four hypothetical structural equation models were 
constructed and compared with comprehensively 
explore the association between research variables.

 ⇒ A pilot study was conducted and most children were 
all able to complete the questionnaire themselves.

 ⇒ The study population was a non- probability sample 
from two schools only and may cause some selec-
tion bias.

 ⇒ Some questionnaires used in this study were self- 
developed and may cause some measurement bias.
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key period for primary school children to replace decid-
uous teeth with permanent teeth.10 This period is also 
the best time for early dental care to ensure the healthy 
development of teeth and the normal growth of facial 
bones. Consequently, children’s OHRQOL during mixed 
dentition period should be given special and sufficient 
attention.

Identifying various predictors that directly and/or 
indirectly affect primary school children’s OHRQOL is 
important to better design effective interventions. Most 
of the existing studies exploring the influencing factors 
of primary school children’s OHRQOL focus on clin-
ical factors such as children’s oral conditions,11 12 family 
factors such as parents’ education level,13 14 parents’ oral 
health behaviours15 16 and parental rearing practices.17 
There is evidence that behavioural variables explained 
as much of the variance of OHRQOL as did the clinical 
indicators of oral disorders.18–20 A previous study showed 
the link between less restricted sugar consumption and 
poorer OHRQOL held up in the multivariate analysis 
controlling for oral health status, suggesting that the 
students take account of preventive behaviours when 
judging their OHRQOL, irrespective of their oral disease 
status.20 Adopting preventive oral health behaviours in 
daily life, such as brushing teeth twice a day,21 flossing 
after meals22 and a healthy diet,21 23 has also become an 
economical and indispensable way to improve OHRQOL 
even in the absence of oral disease. Some studies of 
children aged about 9–15 years showed that supervised 
toothbrushing24 25 and flossing daily26 were effective in 
the prevention of gingivitis, while gingivitis was found 
to be negatively associated with children’s OHRQOL.27 
Besides, another intervention study showed that oral 
hygiene performances were associated with the OHRQOL 
of Egyptian children with haemophilia aged 6–12 years.28 
The relationship between oral health behaviours and 
OHRQOL needs further exploration among primary 
school children, especially those in the period of mixed 
dentition.

Some internal psychological constructs have been 
given increasing attention in research on OHRQOL. 
Self- efficacy refers to the set of beliefs held by an indi-
vidual about his or her ability to perform a particular task 
or reach a certain goal.29 30 Self- efficacy beliefs affect a 
person’s thoughts, psychological state and behaviours.29 
In an oral health- related context, people with high 
oral health self- efficacy may have higher motivation to 
adopt oral health behaviours to prevent some oral prob-
lems, thereby improving oral health.31 32 Some studies 
showed that oral health self- efficacy could influence 
OHRQOL through toothbrushing, flossing and regular 
dental check- ups.33 34 Besides, as a subjective experience, 
OHRQOL captures how persons feel about their overall 
oral health. Therefore, oral health self- efficacy may have 
a direct psychological impact on OHRQOL, and people 
with a higher sense of self- efficacy will be more likely to 
have more positive senses of OHRQOL. For example, 
studies showed that independently of students’ caries 

experience, gingival bleeding scores and sociodemo-
graphic status, higher self- efficacy was consistently asso-
ciated with better OHRQOL across time, suggesting that 
school students with higher self- efficacy levels were more 
emotionally resilient to challenges caused by their oral 
symptoms.35–37 Oral health knowledge is also considered 
to be crucial for developing oral health behaviours, and 
it has been shown that increased knowledge is associated 
with better OHRQOL.21 38 However, the relationship 
between oral health knowledge, oral health- related self- 
efficacy and OHRQOL among children’s groups is still 
unclear.

In this study, path analyses using structural equation 
modelling were performed to explore the structural rela-
tionships among the direct and indirect determinants 
of OHRQOL, aiming to provide clues for children’s 
OHRQOL intervention practice.

METHODS
Participants and procedures
The inclusion criteria of this cross- sectional study included: 
(1) children aged 7–9 years; (2) no cognitive impairment; 
(3) no communication disorder. To ensure the sample size 
required for structural equation model analysis, it is desir-
able to require 5–20 observations for each path or at least 
200 observations (whichever is greater).39 In this study, 
with 9 parameters (ie, paths) in the most complex model 
and 20 observations per parameter, 180 participants with 
complete data were needed. Therefore, the final sample 
size of this study should be no less than 200. Due to the 
limited availability of resources and personal contacts, 
a convenient sampling method was used. There are 67 
primary schools in Minhang District, with about 826 000 
students. Although recruiting participants in one school 
may meet the sample size requirements of this study, we 
decided to recruit two schools to reduce selection bias. We 
issued recruitment invitations to five primary schools in 
Minhang District, and then recruited two primary schools 
on a first- come, first- served basis in October 2020. In each 
school, we adopt the cluster sampling method to recruit 
the class as the sampling unit. In return for taking the 
survey, participants were rewarded with cartoon tooth-
brushes or other cartoon gifts. And to avoid students in 
some classes feeling lost or experiencing psychological 
gaps when they did not receive gifts, we recruited all the 
second- grade and third- grade classes in these two schools, 
resulting in an excess of expected sample size. Finally, a 
sufficient sample size of 770 second- grade and third- 
grade students were recruited.

Questionnaires (online supplemental appendix 1) 
were distributed to students during the break time (30 
min). Before the students filled in the questionnaire, 
the investigator explained the whole questionnaire to 
them from beginning to end, including the meanings 
of all the items in the questionnaire and how to fill out 
the questionnaire. Two investigators were deployed in 
each classroom to help answer any questions students 
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might have while filling out the questionnaires. All the 
investigators majored in public health and received stan-
dardised training. In the end, 33 students failed to fill out 
the questionnaires due to extracurricular affairs, and 737 
questionnaires were collected on site, with a response rate 
of 95.71%. After the questionnaires were collected, the 
research team conducted data quality checks on the ques-
tionnaires. If the number of missing values of oral health 
knowledge (8 items), self- efficacy (4 items) or oral health 
behaviour (7 items) was >1, or the number of missing 
values of OHRQOL (19 items) was 2 or above, the ques-
tionnaire was judged invalid. Finally, 86 questionnaires 
were judged invalid, and the remaining 651 question-
naires were all analysed in this study. In addition, to meet 
the requirements of readability and understandability, we 
conducted a pilot study with 30 second- grade students 
from another primary school in Minhang District to 
ensure that uncommon words were not used in the ques-
tionnaire and that all participants could understand the 
meaning of each phrase or sentence. The results of the 
pilot study showed that only ~two to three words were 
beyond a few participants’ comprehension and these 
words were replaced with easily understood synonyms.

Measures
Demographic characteristics
The demographic characteristics investigated in this study 
included age, gender, grade and only- child status.

Oral health knowledge
Referring to the existing scales of children’s oral health 
knowledge,40–44 the research team selected 15 items 
about children’s oral health knowledge according to 
the understanding ability and limited oral knowledge of 
lower grade students. The research team included two 
dental clinicians, a health education researcher and two 
primary school teachers. Subsequently, the research team 
organised three discussions to merge, delete and supple-
ment the selected items based on Chinese children’s oral 
health education programmes. Finally, eight true- false 
items were determined and the face validity of the oral 
health knowledge questionnaire was acceptable. One 
point is given for the correct answer and zero is given for 
the incorrect answer. Besides, the ‘do not know’ option 
was set for oral health knowledge items. When children 
were unable to respond to the items, they could choose 
‘do not know’ and the score was calculated as 0. The 
total score is the sum of the scores of the eight items. In 
this study, the Cronbach’s α and the Guttman Split- Half 
coefficients of oral health knowledge questionnaire were 
0.716 and 0.655, respectively.

Oral health behaviour self-efficacy
Most existing oral health behaviour self- efficacy scales eval-
uate only one specific oral health behaviour36 or no more 
than three kinds of behaviours, such as tooth- brushing 
self- efficacy, dietary self- efficacy and dental visiting self- 
efficacy.45–47 In order to measure the self- efficacy of 

multiple oral behaviours, this study used four items to 
measure the self- efficacy of four oral health behaviours, 
including brushing their teeth every morning and 
evening, rinsing the mouth after meals, having regular 
oral health examinations and participating in oral health 
education activities at school. In the following explana-
tory questionnaires, we clearly explained the meaning of 
rinsing after meals, and also revealed the meaning of oral 
health education activities, such as watching oral health- 
related promotional videos, drawing popular science 
paintings of oral health knowledge and participating 
in oral health education lectures. There was no differ-
ence in the organisation of oral health education activ-
ities between the two schools and grades investigated in 
this study. The 7- Likert scale was adopted, and the score 
of self- efficacy in this study is the average score of four 
items, ranging from 1 to 7. During explaining the ques-
tionnaire, we also orally emphasised to the students that 
they should choose the corresponding answer options of 
the 7- Likert scale representing their self- confidence level 
rather than depending on parents or teachers in taking 
oral health behaviours. In this study, the Cronbach’s α 
and the Guttman Split- Half coefficients of oral health 
behaviour self- efficacy questionnaire were 0.836 and 
0.756, respectively. One thing that needs to be pointed 
out here is that this investigation did not measure diet- 
related self- efficacy due to two reasons: (1) the content of 
ingredients in food needs to be calculated and (2) chil-
dren’s perceptions of food intake vary widely.

Oral health behaviours
With reference to the Chinese National Oral Health 
Epidemiology Questionnaire48 and the relevant litera-
ture,40–42 we used seven most applicable items to measure 
children’s oral health behaviours, including frequency 
of brushing, the number of surfaces brushed, time of 
brushing, frequency of changing toothbrushes or replace-
ment head, frequency of rinsing after meals, frequency of 
flossing and frequency of eating sweet foods. Considering 
that fluoridated toothpaste was purchased and provided 
by parents, the use of fluoridated toothpaste was not 
included in the investigation of children’s own oral health 
behaviours in this study. As for the investigation of sweet 
food intake, desserts and sweets, sweet drinks and other 
sugary drinks (some may be unpopular among children) 
were all included in the questionnaire. A few examples 
of each kind of sweet food were listed to help children to 
fill out the questionnaire, but children were not limited 
to these examples. During explaining the questionnaire, 
we explained the differences in frequency options to chil-
dren. For example, in the frequency option of flossing, 
‘sometimes (frequency <50%)’ meant that flossed for 
total 3 days or less in a week, and ‘often (frequency 
>50%)’ meant that flossed for total 4 days or more in a 
week.

Because the number of options for different oral health 
behaviour items varied, we assigned weighted scores to 
the different options for each item. The weighted scores 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062170 on 15 D

ecem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


4 Zhao J, et al. BMJ Open 2022;12:e062170. doi:10.1136/bmjopen-2022-062170

Open access 

of some options under the same item were the same, 
which made the maximum score of some items with 
fewer options equal to that of items with more options. 
We referred to the method of assigning weight to the 
options of some oral health behaviour items in previous 
research,44 while the weighted scores of the options of 
some other items were assigned by the research team 
according to the relative importance of the options. For 
example, the answer (and its weighted score) for the 
item ‘the daily frequency of brushing’ is: zero (weighted 
score=0); 1 time (weighted score=1); 2 times or more 
(weighted score=2). Then we organised two expert 
symposiums and eight experts in the field of children’s 
oral health were invited to discuss the rationality of 
weight and put forward suggestions. Finally, the experts 
reached a consensus on the allocation of weights. Three 
items were related to the behaviour of sweet food intake, 

so the average score of these three items was calculated as 
the score of dietary behaviour. The total score for the oral 
health behaviour was added up by a weighted score for 
each kind of behaviour, ranging from 0 to 13.

Oral health-related quality of life
OHRQOL was measured by the Child Oral Health Impact 
Profile- Short Form 19 (COHIP- SF 19). The COHIP- SF 
19 is a simplified version of the 34- item COHIP scale, 
which has been widely used in school children aged 
7–17 years.49 50 COHIP- SF 19 contains three dimensions, 
including oral health (5 items), functional well- being (4 
items) and a combined subscale named socio- emotional 
well- being (10 items). All items were rated on a 5- point 
Likert scale, and scores of the dimensions are the average 
scores of the corresponding items, ranging from 1 to 5. In 
addition, the COHIP- SF 19 adopts a 3- month period as a 
recall period. Prior to the study, we obtained the authori-
sation to carry out the Sinicization and the research use 
of COHIP- SF 19. The Sinicization process is as follows: 
first, the COHIP- SF 19 was independently translated into 
Chinese by two bilingual experts. Their translations were 
checked and coordinated by a third bilingual expert, 
who merged the mixed version into the original Chinese 
version. The original Chinese version was then translated 
back into English by two other bilingual experts who 
did not know the original English version of COHIP- SF 
19. Finally, the research team checked and proofread 
the items of the translation and the reverse translation 
one by one. If the translations do not conform to the 
Chinese context or are not easily understood by readers, 
they would be modified without changing their original 
meaning. After repeated discussions, the final Chinese 
version was determined, and the consensus was reached 
on the translation version. In this study, the Cronbach’s 
α and the Guttman Split- Half coefficients of Chinese 
COHIP- SF 19 were 0.740 and 0.618, respectively.

Table 1 Summary of basic information for children

Variable Characteristics N (%)

Age (years)

7 102 (15.6)

8 380 (58.4)

9 169 (26.0)

Gender

Male 332 (51.0)

Female 319 (49.0)

Grade

2 241 (37.0)

3 410 (63.0)

Only- child or not

Yes 324 (49.8)

No 327 (50.2)

Table 2 The proportion of correctly response to oral health knowledge and the level of self- efficacy

Items N % Mean±SD

Oral health knowledge

  Gingival bleeding is normal when brushing your teeth (K1)40 42 44 351 54.8

  Bacteria can cause gum inflammation (K2)41 361 56.3

  Good brushing habits do not prevent gum inflammation (K3)40 42 44 353 55.1

  Bacteria can cause tooth decay (K4)41 331 51.6

  Eating too much sugar can cause tooth decay (K5)40–42 423 66.0

  Fluoride does not protect dental health (K6)40–42 206 32.1

  Pit and fissure sealing does not protect dental health (K7)43 249 38.8

  Oral diseases may affect overall health (K8)42 43 278 43.4

Oral health- related self- efficacy

  Self- efficacy in brushing their teeth morning and evening 6.31±1.37

  Self- efficacy in gargling the mouth after meals 5.86±1.72

  Self- efficacy in having regular oral health examinations 5.94±1.61

  Self- efficacy in participating in oral health education activities at school 6.11±1.55
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Questionnaire adjustment
According to the Chinese curriculum standard of the 
Shanghai primary school, students of the second- grade 
are required to recognise about 2000 commonly used 
Chinese words and be able to correctly write >1000 
Chinese words, while students of the third- grade are 
required to recognise and correctly write about 2500 
Chinese words. In order to ensure the readability 
and understandability of the questionnaire, when we 
referred to the items in the existing literature, we just 
chose the items suitable for the reading and under-
standing ability of second- grade children. Besides, we 
referred to the vocabulary required by the second- 
grade Chinese textbooks in Shanghai, and modified 
some items appropriately without changing the orig-
inal meaning of the items.

Statistical analysis
Descriptive statistics were used to summarise the 
demographic characteristics of participants. Pearson’s 
correlation analyses was used to preliminarily analyse 
the relationship between study variables. Structural 
equation models were used to test the inter- relations 
between OHRQOL and its associated variables, 
including the direct or indirect effects of the variables 
on OHRQOL. OHRQOL was modelled as a latent vari-
able with the oral health, functional well- being and 
socio- emotional well- being as indicators; all other 
variables were modelled as observed variables. We 
used t- test and Pearson’s correlation analysis to test 
whether age, gender, grade and only- child were the 
confounding factors in this study. Variables tested as 
confounding factors were adjusted in the structural 

Table 3 The weight scores and descriptive results of each oral health behaviour item

Items Answer options Weight scores N (%)

Daily brushing times 0 0 31 (4.8)

Once 1 164 (25.2)

Twice or more 2 456 (70.0)

Surfaces brushed when brushing teeth One surface and below or two surfaces 0 164 (25.2)

Three surfaces 1 135 (20.7)

Four surfaces 2 352 (54.1)

Duration of each brushing <1 min 0 114 (17.5)

≥1 min and <2 min 1 224 (34.4)

≥2 min 2 313 (48.1)

Frequency of changing toothbrush and 
brush head

One month or less/1 month to 3 months 
(inclusive)

1 379 (58.2)

Three months to 6 months 
((inclusive)/>6 months

0 272 (41.8)

Frequency of gargling after meals Never 0 208 (32.0)

Sometimes (frequency <50%） 1 216 (33.2)

Often (frequency ≥50%)/gargle after every 
meal or every eating (including snacks)

2 227 (34.8)

Frequency of flossing Never 0 420 (64.5)

Sometimes (frequency <50%) 1 162 (24.9)

Often (frequency ≥50%)/floss after every meal 
or every eating (including snacks)

2 69 (10.6)

Frequency of desserts intake Never 2 54 (8.3)

(biscuits, cakes, breads, etc) ≤Once a week 1 321 (49.3)

≥Twice a week 0 276 (42.4)

Frequency of sweet drinks intake 
(carbonated drinks, fruit juices, etc)

Never 2 141 (21.7)

≤Once a week 1 396 (60.8)

≥Twice a week 0 114 (17.5)

Frequency of other drinks intake 
(sweetened milk, yoghurt, etc)

Never 2 164 (25.2)

≤Once a week 1 278 (42.7)

≥Twice a week 0 209 (32.1)
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equation model. Demographic variables, as categorical 
variables, were set as dummy variables for correlation 
analysis. The grouping of demographic variables is as 
follows: ‘age (1=‘≤7 years’, 2=‘8 years’, 3=‘≥9 years’), 
gender (1 =‘male’, 2=‘female’), grade (1=‘grade 2’, 
2=‘grade 3’), Only- child or not (1=‘yes’, 2=‘no’). The 
statistical analyses were performed using the SPSS 
V.22.0 and the AMOS V.22.0. Two- tailed statistical 
significance level was set at 0.05. The missing value 
was replaced by the continuous mean value method.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

RESULTS
Demographic characteristics and descriptive results
A summary of participants’ demographic character-
istics is provided in table 1. The participants in this 
study included 241 students of grade 2 (37.0%) and 
410 students of grade 3 (63.0%). Nearly half of the 
participants were male and the only child. The average 
age of the participants was 8.14 years.

Table 2 shows that the participants had a better under-
standing of the symptoms and risk factors of gum bleeding, 
gum inflammation and tooth decay, and the correct rates 
of answers to these items ranged from 51.6% to 66.0%. 
They had poor knowledge of the protective effect of fluo-
ride and pit and fissure sealing on oral health, and the 
correct rates of answers were 32.1% and 38.8%, respec-
tively. In addition, the mean score of the four oral health-
care self- efficacy items ranged from 5.86 to 6.31, showing 
that the participants of this study had good oral health-
care self- efficacy.

Table 3 presents that among the participants, 70% 
brushed their teeth twice a day or more, and 54% brushed 
four surfaces when brushing teeth, and 48% brushed 
their teeth for >2 min each time and 58.2% changed 

their toothbrushes or brush heads more frequently than 
once every 3 months. It could be noted that 32.0% of the 
participants never gargled after meals and 64.5% never 
used dental floss. Most of the participants ate sweet food 
once a week or less.

Preliminary correlation analysis and t-test
Table 4 shows that the understanding of the effect of 
fluoride on teeth was significantly related to oral health- 
related self- efficacy (p=0.025) and behaviours (p=0.025), 
while the understanding of gingival bleeding was signifi-
cantly related to the oral health (p=0.017) and socio- 
emotional well- being (p=0.013) dimensions of OHRQOL. 
In addition, the understanding of the effect of brushing 
on gum inflammation was significantly related to oral 
health- related self- efficacy (p=0.001).

Table 5 shows the results of correlation analysis among 
variables. Children’s age, gender, grade and only- child 
status had no significant correlation (p>0.05) with the 
three factors of OHRQOL. However, the three factors of 
OHRQOL had significant correlations with oral health-
care self- efficacy (Pearson’s r ranged from 0.105 to 0.227) 
and had more strong significant correlations with oral 
health behaviours (Pearson’s r ranged from 0.160 to 
0.253). The correlation between oral health knowledge 
and OHRQOL is relatively weak, in which oral health 
knowledge is significantly correlated with functional well- 
being factor (Pearson’s r=0.108) and socio- emotional 
well- being factor (Pearson’s r=0.112), but not with oral 
health factor (Pearson’s r=0.050).

Structural equation model comparisons of the inter-
relationships between OHRQOL and its associated variables
Based on a review of the literature,29–37 an appropriate 
hypothetical model is constructed, namely model 1 in 
figure 1. The literature suggests that oral health knowl-
edge may be directly associated with OHRQOL,38 and 
there is some doubt as to whether self- efficacy was 
directly related to OHRQOL.35–37 Therefore, three 
alternative models, models 2–4 in figure 1, were also 

Table 4 The association between different oral health knowledge items and other research variables

Independent 
variables

Self- 
efficacy

P value

Oral health 
behaviours

P value

Oral 
health

P value

Functional 
well- being

P value

Socio- emotional 
well- being

P valueB B B B B

K1 −0.023 0.576 0.005 0.894 0.100 0.017 0.063 0.130 0.105 0.013

K2 0.022 0.631 −0.004 0.932 0.037 0.431 0.023 0.631 0.043 0.368

K3 0.153 0.001 0.048 0.284 −0.072 0.115 −0.032 0.487 0.006 0.901

K4 −0.029 0.526 0.073 0.118 0.025 0.592 0.004 0.939 −0.035 0.466

K5 −0.027 0.539 −0.017 0.699 −0.033 0.447 0.025 0.571 0.011 0.809

K6 0.093 0.025 0.094 0.025 −0.020 0.642 0.030 0.485 0.004 0.921

K7 0.070 0.107 0.017 0.696 0.001 0.976 0.049 0.271 0.081 0.067

K8 0.076 0.071 0.005 0.903 0.063 0.140 0.045 0.300 0.001 0.998

B represents the standardised parameter estimates after adjusting for all other oral health knowledge items. All oral health knowledge variables were 
transformed into dummy variables, with the wrong answers as the reference.
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applied. The results show that, compared with model 
3 and model 4, the fitting of model 1 and model 2 
are better, indicating that the path in which self- 
efficacy indirectly affects the OHRQOL through oral 
health behaviours is critical. Compared with model 
1, model 2 has a larger interpretation variance of 
OHRQOL and a better fitting, so it was selected as 
the final model in this study. Model 2 could explain 
1.0% variance of self- efficacy, 16.6% variance of oral 
health behaviour and 15.0% variance of OHRQOL. 
The results of model 2 showed that both self- efficacy 
and oral health behaviour directly affected OHRQOL, 
while oral health knowledge had no significant direct 
effect on OHRQOL (p=0.086). Besides, oral health 
knowledge and self- efficacy could indirectly affect 
OHRQOL through oral health behaviours.

DISCUSSION
In this study, four hypothetical structural equation models 
were constructed to explore the relationship between 
children’s oral health behavior- related variables and 
OHRQOL. The final selected model showed that oral 
health behaviour was directly related to OHRQOL. Oral 
health knowledge was indirectly associated with OHRQOL 
through both self- efficacy and oral health behaviour. Self- 
efficacy was directly associated with OHRQOL or was 
indirectly associated with OHRQOL through oral health 
behaviour.

At present, there were many valid scales measuring chil-
dren’s OHRQOL, among which COHIP- SF 19 (suitable 
for children aged 7–17 years),51 Child Oral Health Quality 
of Life Questionnaire (suitable for children aged 8–14 
years)52 and Early Childhood Oral Health Impact Scale 
(suitable for children aged 3–5 years)53 were the most 
commonly used.54 COHIP- SF 19 was used in this study 
and it showed good internal reliability, which ensured the 
effective measurement of the outcome variable OHRQOL 
to a certain extent. The results of this study showed that 
the oral health behaviours of children aged 7–9 years 
significantly related to their OHRQOL. This was consis-
tent with a previous study which found that dental flossing 
frequency was the strongest predicting factor correlated 
with gingivitis in children aged 9–13 years,26 while gingi-
vitis was found to be negatively associated with children’s 
OHRQOL.27 Another study showed that children (aged 
14.32±0.68 years) who brushed their teeth less than 
once a day and consumed chocolate or biscuits regularly 
reported a statistically worse OHRQOL.21 Some interven-
tion studies showed that supervised toothbrushing was 
effective in improving the overall oral health status of chil-
dren aged about 12–15 years.24 25 Oral health behaviours 
may prevent the progression of oral diseases such as 
dental caries, prevent the onset of these oral diseases and, 
in addition, improve normal oral health status, thereby 
improving OHRQOL. Besides, the results of this study 
showed that the oral health behaviours in children were 
significantly correlated with oral health knowledge and Ta
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self- efficacy, which indicated that promoting each of the 
two predisposing factors could contribute to the improve-
ment of the oral health behaviours among children.

Primary school children should be also educated and 
empowered to develop various oral health behaviours, 
not just one single behaviour. The results of this study 

Figure 1 The four structural equation models tested in this study. B represents the standardised parameter estimates 
for *p<0.05; **p<0.01; ***p<0.001. CFI, comparative fix index; GFI, goodness- of- fit index; AGFI, adjusted goodness- of- fit 
index；NFI, normed fit index; OHRQOL, oral health- related quality of life; RMSEA, root mean square error of approximation.
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showed that more than half of primary school students 
had good tooth brushing habits, including brushing their 
teeth twice or more a day, brushing enough surfaces 
and changing the brush head in time. In addition, the 
frequency of sweet food intake is low among the primary 
school children in this study. However, it is worth noting 
that 64.5% of primary school children in this study had 
never used dental floss. This is consistent with the result 
of a previous study, which found that 90.41% of children 
aged 12 years in China had never used dental floss.55 
Therefore, it was suggested that the use of dental floss 
should be given more attention in future children’s oral 
healthcare projects.

In this study, compared with model 1 and model 2, the 
fitting results of model 3 and model 4 were poor, which 
fully demonstrated the importance of the pathway in 
which self- efficacy affects OHRQOL through oral health 
behaviours. Individuals with a high sense of oral health- 
related self- efficacy beliefs might believe that they can do 
much to prevent poor oral conditions and would have a 
high motivation for oral health- promoting behaviours.31 32 
This study also showed that self- efficacy was directly asso-
ciated with OHRQOL. A cross- sectional study showed 
that the more positive the general self- efficacy of adult 
dental patients, the better their subjective oral health.56 
In addition, a 2- year follow- up of students (15.2±1.3 years) 
in Tanzania showed that general self- efficacy was signifi-
cantly positively associated with OHRQOL.57 Individual 
self- efficacy beliefs affect a person’s cognition and psycho-
logical states. Therefore, positive self- efficacy beliefs have 
a direct impact on a person’s OHRQOL, which is essen-
tially a subjective perception of oral health status.

Self- efficacy develops in the course of life, and the 
transition from pre- adolescence to adulthood is consid-
ered to be a critical period for the growth and mainte-
nance of self- efficacy. This period of life is also critical 
in adopting healthy behaviours that are long lasting and 
difficult to change beyond adolescence. A study adopting 
the health belief model showed that self- efficacy was the 
most important factor influencing oral health behaviour 
of Korean elementary school students.58 Toothbrushing 
and dietary self- efficacy are shown to be strongly asso-
ciated with corresponding behaviours and oral health 
status among Turkish pre- adolescents aged 10–12 years.45 
Self- efficacy has been accepted as an important compo-
nent of skills- based health education in health promotion 
schools,59 and it plays an important role in developing 
effective preventive oral health interventions among pre- 
adolescent children.

The structural equation model results of this study 
suggest that oral health knowledge can indirectly, but 
not directly, affect children’s OHRQOL by influencing 
oral health- related self- efficacy and behaviours. As yet, 
there is still a lack of studies on the relationship between 
children’s oral health knowledge and their OHRQOL. 
Most existing studies have explored the correlation 
between children’s oral diseases and their own oral 
health knowledge. For example, a study showed that lack 

of appropriate oral health knowledge was the main risk 
factor for dental decay among children aged 10–14 years 
in Saudi Arabia.60 The results of this study also show that 
the association between individual oral health knowl-
edge and oral health- related self- efficacy, behaviour and 
OHRQOL were quite different, and all of the associations 
were poor, which also supported that it was more suitable 
to use the total score of oral health knowledge for struc-
tural equation model analysis.

In this study, the primary school children did not know 
much about the protective effect of fluoride and pit and 
fissure sealing on oral health. Pits and fissures of the first 
permanent molar of children aged 6–7 years in mixed 
dentition period are most vulnerable to dental caries.43 Pit 
and fissure sealing of school children has been included 
in the basic public health project since 2011 in Shanghai, 
and some primary school children in Shanghai have 
heard of or received pit and fissure sealing. Therefore, the 
awareness of pit and fissure sealing was included in this 
investigation. Although the purchase and use of fluoride 
toothpaste and treatment of pit and fissure sealing are all 
decided by children’s parents, children’s understanding 
of this oral health knowledge helps to increase their 
enthusiasm and compliance with oral health behaviours, 
especially in the absence of parental supervision.

Although many studies had shown that clinical 
dental treatment can significantly improve children’s 
OHRQOL,61–63 the development and practice of oral 
health education programmes are also of significant 
concern. OHRQOL intervention strategies that combine 
clinical dental treatment with oral health education 
approaches64 65 generated a greater positive effect than 
those related to only clinical dental treatment64 or 
to isolated educational practices.65 Many studies also 
showed interventions that coupled traditional oral health 
education with a variety of other interventions (including 
supervised toothbrushing, fluoride supplement, clinic- 
based professional preventive oral care, etc) were effec-
tive in improving children’s oral condition, specifically in 
reducing plaque66 and dental caries,67 but most studies 
lasted <1 year and only a few studies looked at long- term 
sustainability of the effects.68–70 More long- term evidence 
is needed to assess the sustainability of these interventions 
in improving children’s oral health. With the intensifica-
tion of children’s education in China, the literacy level 
and comprehension ability of primary school children in 
China have also been greatly improved. In this context, 
oral health education programmes aiming at children’s 
groups directly to improve their own oral health knowl-
edge, self- efficacy and behaviours are feasible and neces-
sary. It is not enough to rely solely on parental or teachers’ 
supervision and control of children’s oral health activities 
to improve children’s OHRQOL. In addition, it should be 
noted that the key period of oral healthcare for children 
is the mixed dentition period, that is why children aged 
7–9 years were selected as the research population in this 
study. Due to the poorer reading ability of the children of 
first grade and the fact that children at the age of 10–12 
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years were about to complete teeth replacement, this 
population of children were not included in this study.

There are some limitations in this study. First, the 
results of this cross- sectional study presented the associ-
ations rather than the causality. Although the design of 
a prospective study has the advantage of indicating the 
direction of a relationship over time, it nevertheless may 
also fail to draw a definitive conclusion of causality.71 
In this study, the directions of causality between oral 
health- related knowledge, self- efficacy and behaviours 
and OHRQOL were supported by the existing litera-
ture,29–38 and the impacts of some possible confounding 
factors were also analysed and excluded to ensure rigour 
in drawing causal conclusions. Based on these consider-
ations, this study would give some clues for possible causal 
relations and provide ideas for intervention studies which 
are needed to further draw firmer causal conclusions. 
Second, the sample is a non- probability sample from 
only two schools in Minhang District and may cause some 
selection bias. Due to the high level of urbanisation, the 
differences between various communities in Shanghai 
are small, and the primary schools in Minhang District 
are also well represented in Shanghai to a certain extent. 
Besides, 33 children refused to participate in the survey, 
which may lead to non- respondent bias. Third, this study 
did not include clinically related variables, which may act 
as mediating variables16 in the relationship between oral 
health behaviours and OHRQOL. The dentist visiting 
(such as frequency of dental visits and reasons for dental 
visits) was also not included in the analysis, but it might 
be a moderator for oral health behaviours and have 
an effect on oral health knowledge. The relationships 
between oral health behaviours, clinical characteristics, 
dentist visiting and OHRQOL in middle childhood chil-
dren need to be further explored. Finally, the question-
naires of oral health behavior- related variables used in 
this study were self- developed, which may cause certain 
measurement biases, and the test- retest reliability of these 
questionnaires needs further verification. In addition, 
the Likert scales were used, while some studies pointed 
out that children’s understanding of the answer options 
of the Likert scale was limited.72 Therefore, before the 
children filled in the questionnaire, we introduced the 
meaning of answer options of the Likert scale to students 
by drawing corresponding emoticons on the blackboard. 
Less than 10% of the children asked questions when they 
filled out the questionnaire, but they were all able to 
complete the questionnaire successfully with the help of 
the investigator.

CONCLUSION
This study revealed a pathway of association between 
children’s oral health knowledge and their OHRQOL, in 
which children’s oral health self- efficacy and behaviours 
had indirect effects. This provides a basis for under-
standing the mechanism of oral health promotion 

interventions to improve children’s OHRQOL and helps 
to identify direct or indirect intervention targets.
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