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ABSTRACT
Objective  Parental behaviours are important in preventing 
unintentional injury at home among young children. 
Previous research showed an inconsistent relationship 
between knowledge and behaviours, indicating that the 
mechanisms may vary for different behaviours. This study 
aimed to examine the mediating roles of different attitudes 
in the mechanism of knowledge acting on different 
behaviours.
Design  Cross-sectional study.
Setting  Eastern China.
Participants  Participants were recruited using stratified 
community-based sampling. A total of 488 parents of 
children aged 0–3 years participated in the study and 476 
(97.5%) valid questionnaires were recovered.
Primary outcome measures  Parents’ knowledge, 
attitudes (including injury attribution, preventability and 
responsibility) and behaviours (including supervision 
behaviours, risky behaviours and providing a safe home 
environment).
Results  The results of mediation analysis showed that the 
mediator variables were different for different behaviours 
and that all associations were positive. Parents’ knowledge 
(β 0.19, 95% CI 0.13 to 0.24) and attitude of injury 
attribution (β 0.37, 95% CI 0.21 to 0.46) were directly 
associated with risky behaviours. Attitude of preventability 
was directly associated with parents’ supervision 
behaviour (β 0.27, 95% CI 0.14 to 0.40). Parents’ attitude 
of preventability mediated the positive association between 
knowledge, attitudes of injury attribution and responsibility, 
and supervision behaviours, as well as providing a safe 
home environment. In addition, the occurrence of child 
injuries at home was directly associated with home 
environment (β −0.41, 95% CI −0.82 to −0.01).
Conclusions  The current findings confirm that attitudes 
play varying mediating roles between knowledge and 
different behaviours. An important recommendation is 
that parents’ attitudes, especially towards preventability 
and responsibility, need to be considered when health 
providers develop health education programmes targeted 
at improving parental supervision behaviours and 
providing a safe home environment.

Unintentional injury of children is an 
important public health problem. According 
to the WHO, injuries are the top three causes 
of child death in both developing and devel-
oped countries.1 The top five injuries among 
children are falls, collisions/squeezes, cuts/
stabs, traffic accidents and burns/scalds, with 
more than half of all child injuries occur-
ring at home.2 There are differences in the 
incidence of unintentional injuries at home 
among children of different ages. Road traffic 
injuries are the most common unintentional 
injuries among school-aged children, while 
for children aged <6 years home injuries such 
as asphyxiation, fire and drowning are more 
common.1 3

Many factors, such as children’s char-
acteristics,4 inadequate parental supervi-
sion,5 unsafe home environment6 and lack 
of protective appliances,7 contribute to the 
occurrence of home injuries in children. 
Home environment factors are significantly 
associated with occurrence of unintentional 
injuries in children,8–10 and creating a safe 
home environment can reduce unintentional 
injuries among children. Young children’s 
bodies and awareness are not yet mature, and 

Strengths and limitations of this study

	► The use of generalised structural equation model 
allowed us to explore the role of mediating factors.

	► The study dissected parents’ attitudes and be-
haviours to compare the mediating association of 
different attitudes in different behaviours.

	► As we used cross-sectional data, we cannot make 
causal inferences from the results.

	► Social desirability bias could occur easily and par-
ents could deliberately withhold information, espe-
cially about their attitudes and behaviours.
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this is especially true for infants and toddlers; however, 
parents, as primary guardians, can effectively prevent the 
occurrence of injuries in children.11 12 How to provide a 
safe home environment and improve parental behaviour 
has become the focus of research on preventing uninten-
tional home injuries in children.

While factors influencing home injuries in children 
have been examined, some questions remain. The rela-
tionship between knowledge and behaviour, for example, 
is inconsistent. Several studies have shown that better 
knowledge leads to safer behaviours13; however, other 
studies have found that parents with knowledge do not 
have good behaviour.14 Therefore, researchers have high-
lighted the importance of attitude. Azar et al15 suggested 
that parents develop an attitude of preventability along-
side an understanding that unintentional injuries do 
not occur by change, in an attempt to improve supervi-
sion behaviour. Some studies have found that parents’ 
attitudes are related to their behaviours,16 while others 
have found no such relationship,17 showing that further 
studies are needed to analyse the influence of attitudes 
on different behaviours.

In addition, most previous studies focused on school-
aged children. Due to the different influencing factors of 
unintentional injury in children of different ages, analysis 
needs to be carried out by age group. Only a few studies 
are focused on children aged 0–3 years, and little is 
known about the relationship between parental attitudes 
and unintentional injuries of children aged 0–3 in devel-
oping countries. Therefore, it is necessary to carry out a 
study on unintentional injuries at home for children aged 
0–3 years.

Based on the Haddon model,18 in terms of unintentional 
injuries in young children, the most important factors 
include home and social environment. In terms of social 
environment, it is important to improve parents’ supervi-
sion behaviour and avoid risky behaviour to prevent unin-
tentional injuries at home. In addition, based on the KAB 
(knowledge, attitude and behaviour) model, behaviours 
are influenced by knowledge and attitudes.19 Developed 
as a health promotion model, the KAB model explains 
that a person’s knowledge directly affects their attitude 
and indirectly affects behaviour through their attitude.20

This study aimed to examine the different mediating 
effects of attitudes on behaviours and their mechanisms, 
providing information for the development of targeted 
health education interventions.

METHODS
Study design, setting and period
We performed a cross-sectional survey of parents of chil-
dren aged 0–3 years old from September to November 
in 2018 at the department of physical examination for 
children of community health centres in Jiading District, 
Shanghai, China.

This study was conducted in the central area of Jiading 
District, located in the northwest of Shanghai and covering 

an area of 464.2 km2. The per capita GDP (gross domestic 
product) of Shanghai in 2017 was ¥124 536, ranking 
second among 31 provinces in mainland China, while the 
GDP of the whole mainland China was ¥59 600.21 Jiading’s 
per capita GDP was ¥104 423, ranking sixth among the 
16 districts in Shanghai. The local resident population of 
Jiading was 1 588 900. The central area of Jiading District, 
with about 30 000 children aged 0–3, was selected as the 
sample site,22 with two community health centres in the 
central area. According to the National Guideline of Basic 
Childhood Health Care, all children aged 0–3 should be 
registered at one local community health centre, where 
they are provided regular physical examinations at no 
cost.

Participants and data collection
The respondents were fathers or mothers of children aged 
0–3 who accompanied their children to Jiading Town and 
Juyuan New Town community health centres for regular 
physical examination. Parents who were unable to partic-
ipate in the face-to-face interview, whose children were 
disabled or not singleton, or were unwilling to sign an 
informed consent form were excluded.

Considering that this study was conducted in the central 
area of Jiading District, we assumed that there would be 
no significant differences between different residential 
quarter households. Furthermore, we hypothesised that 
the age of the child was an important factor associated 
with parents’ knowledge, attitudes and behaviours, as 
well as the child’s injuries. Subsequently, we adopted a 
stratified sampling method based on children’s age. 
According to the modelling requirements of generalised 
structural equation model (GSEM), at least 150 children 
of each age group were required, with a total of at least 
450 parents.23 We issued 488 questionnaires, and 476 
valid questionnaires were recovered, with the response 
rate reaching 97.5%. The parents of 12 children were 
excluded for the following reasons: (1) 6 children went to 
the community health centre without being accompanied 
by their parents; and (2) 6 children’s parents refused to 
participate. A total of 476 children were evenly distributed 
according to age groups and community health centres, 
including 168 (35.29%) children aged 0–1, 151 (31.72%) 
children aged 1–2, and 157 (32.98%) children aged 2–3.

The investigators, who were all graduate students of 
Fudan University, were trained prior to the start of the 
investigation. We communicated with the investigated 
community health centres to obtain on-site support and 
organisational coordination. Before starting the inter-
view, the child healthcare doctor of the community health 
centre determined whether the child’s parents met the 
eligibility criteria based on children’s and parents’ basic 
information. All survey data were completed through 
face-to-face interviews by the investigators using a struc-
tured questionnaire about parental knowledge, attitudes 
and behaviours. During the investigation process, quality 
control personnel were set up to check the completed 
questionnaires.
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Before the investigation, a pilot study, including 30 
parents, was conducted to obtain information that might 
be useful for the improvement of the investigation. After 
the pilot survey, the questionnaire and survey plan were 
modified and improved.

Health providers were involved throughout the study 
process. There were four focus group discussions before 
the questionnaire was formed. There were 5–10 providers 
in each discussion. The providers consisted of paediatri-
cians and nurses from hospital and community health 
centres and public health experts from community 
health centres and the Center for Disease Control and 
Prevention. All discussions were facilitated by researchers 
from Fudan University. In addition, the questionnaire was 
verified by 23 children’s clinical, nursing and healthcare 
experts, public health experts, and primary healthcare 
experts with rich practical experience and theoretical 
attainments from community health centres, the Center 
for Disease Control and Prevention, and maternal and 
child healthcare hospitals.

Unintentional injuries at home
Injuries at home refer to injuries sustained by children in 
the home environment. An injury is defined as an event 
that meets any of the following criteria by the Interna-
tional Classification of Diseases, 10th edition: (1) the 
child received medical treatment by a doctor or another 
medical professional after being injured; (2) the child 
received first aid, such as medication, massage or a hot 
compress, from a family member, teacher or other non-
medical personnel after being injured; and (3) the child 
was unable to attend school or participate in other activi-
ties, was bedridden or was required to rest for more than 
half a day after the injury.24

Model framework and measurements
Based on the KAB model, knowledge is associated with 
behaviours through attitudes. With better knowledge, 
parents can develop better attitudes, which leads to better 
behaviours. Thus, ‘knowledge’ is the independent vari-
able, ‘behaviour’ is the outcome variable and ‘attitude’ is 
the mediating variable.

Based on literature on unintentional injury in young 
children, including literature on basic knowledge and 
behaviours of parents and children about unintentional 
injury prevention,25–27 literature on parents’ attitudes 
related to child unintentional injury,28 as well as literature 
on theories of personality, including locus of control29 
and the Big Five model,30 we divided ‘behaviours’ into 
‘supervision behaviour’, ‘risky behaviour’ and ‘providing 
a safe home environment’, while ‘attitudes’ were divided 
into ‘attribution’, ‘preventability’ and ‘responsibility’. 
In addition, we conducted focus group discussions. The 
themes included the following: (1) In your opinion, what 
do you think are serious or common unintentional inju-
ries among young children? (2) What do you believe are 
the causes of unintentional injury of young children? (3) 
What do you think can be done to reduce child uninten-
tional injury in terms of parental knowledge, attitudes 
and behaviours? Finally, this study proposed a framework 
as shown in figure 1. The measurements were as follows.

Parents’ knowledge
Parents’ knowledge referred to basic knowledge which 
the parents should possess related to unintentional injury 
and safety of the child. In this study, this was examined 
using eight questions covering child injuries such as suffo-
cation, burns, falls and drowning at home. There were 
three response choices for each question (true, false and 
unknown). The questions were scored 1 and 0 for correct 
and incorrect answers, respectively (see online supple-
mental file).

Parents’ attitudes
There were one or two questions for each dimension 
regarding parents’ attitudes, including parents’ attitudes 
of injury attribution, responsibility and preventability. 
Responses were recorded using a 4-point Likert scale: 
1=strongly disagree, 2=disagree, 3=agree and 4=strongly 
agree. Some items were positively scored and some were 
reverse-scored (see online supplemental file).

Parents’ attitudes about injury attribution were 
assessed with the following statement: ‘It is due to bad 
luck that children get unintentionally injured’. This was 

Figure 1  Theoretical framework based on KAB model in Jiading District, Shanghai, China, November 2018. KAB, knowledge, 
attitude and behaviour.
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reverse-scored, that is, parents had the best attitude of 
injury attribution if they strongly disagreed (4 on the 
Likert scale).

Parents’ attitudes about responsibility were assessed 
by two statements: ‘No matter who takes care of the chil-
dren, parents have the primary responsibility for their 
children’s safety’ and ‘Parents are primarily responsible 
for helping their children develop an attitude of safety’. 
These were all positively scored questions, that is, the 
more the parents agreed, the higher scores they received.

Parents’ attitudes about preventability were assessed by 
two statements: ‘Unintentional injuries are preventable’ 
and ‘There are many things parents can do to prevent 
unintentional injuries to their children’. These were all 
positively scored.

Parents’ behaviours
The ultimate goal of this study was to provide a basis 
for developing feasible parental interventions that can 
be provided in community health centres. Therefore, 
we sought to explore parents’ attitudes related to their 
behaviours. Focusing on child injuries in home environ-
ments, we compared three injury-preventive behaviours 
adopted by parents from the perspective of parental 
intervention. The first was providing a safe home environ-
ment.31 Owing to their physical characteristics, children 
are inevitably vulnerable to some form of injuries, such 
as falls. To prevent such injuries, parents need to make 
the home environment safer by removing dangerous 
objects (eg, pesticides) and taking protective measures, 
such as securing television and furniture to the walls 
and using outlet covers. Here, the home environment 
(not the child) is the direct object of parental behaviour. 
The second injury-preventive behaviour is not handing 
dangerous objects to children32; for example, a burn injury 
can occur if parents give their children hot water. Here, 
the child is the direct object, and we assume that parents 
do not consciously perform dangerous behaviours, but 
these occur because they do not understand the risks. 
The third injury-preventive behaviour is supervising the 
child continuously.33 As stated above, young children are 
vulnerable to injuries and it is not practical to prevent all 
injuries. Thus, it is necessary to supervise them continu-
ously. This type of behaviour requires looking after the 
child continuously, which may be difficult because it 
involves considerable effort and persistence for a long 
time.

Each behaviour question was followed by a frequency 
of behaviour question that asked the respondent how 
often the specific condition occurred in the past 4 weeks. 
These were stated in the form of Likert scale responses 
as 1=never (no occurrences in the past 30 days), 2=rarely 
(1–2 times in the past 30 days), 3=sometimes (3–10 times 
in the past 30 days), 4=often (>10 times in the past 30 
days) and 5=always (all the time in the past 30 days). 
Some questions were positively scored and some were 
reverse-scored (see online supplemental file).

Parents’ supervision behaviours were the parental 
behaviours during daily supervision. There were three 
items about supervision behaviours: (1) ‘Keeping an 
eye on the child without letting them out of my sight’ 
(positively scored), (2) ‘Getting people who are not yet 
adults to help with childcare’ (reverse-scored) and (3) 
‘Performing other activities, such as playing on the mobile 
phone, while looking after the child’ (reverse-scored). A 
higher score indicated safer behaviour.

Parents’ risky behaviours were behaviours by parents 
that are dangerous for the child. There were four risky 
behaviour items, which were reverse-scored. A higher 
score indicated safer behaviour.

Parents’ behaviours of providing a safe home environ-
ment refer to the parents providing a safe home environ-
ment to children. There were 27 questions about home 
environment, which were positively scored. A higher 
score indicated that the parents provided a safer home 
environment.

Statistical analysis
Analyses of the Kruskal-Wallis rank-sum test and χ2 test 
were conducted to compare correlations between KAB 
and respondents’ demographic factors. The Spearman 
correlation test was used to compare correlations between 
knowledge, attitudes and behaviours. A confirmatory 
factor analysis (CFA) ensures the credibility of the ques-
tionnaire (the CFA threshold is 0.05, or the CI covers this 
range).34 SEM can assess the mediation effects of multiple 
mediators.35 Since the current study data do not conform 
to normal distribution, we used the GSEM for mediation 
analysis36 to discover the direct and indirect relationships 
between variables. Analyses were performed using Stata 
V.14.0. Direct, indirect and total effects were reported as 
unstandardised beta coefficients as well as standard 95% 
CI, and p<0.05 was considered statistically significant.

All respondents have understood the background, 
purpose and method of the study before participating, 
signed the informed consent form, volunteered to partic-
ipate in the study, and had the right to refuse or withdraw 
from the study.

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

RESULTS
Demographic characteristics of the children and their parents
Table  1 shows the demographic characteristics of the 
children and the respondents. There were 298 (62.61%) 
mothers and 188 (37.39%) fathers. There were 183 
(38.45%) respondents aged 25–30 and 147 (36.55%) 
respondents aged 30–35. Moreover, 288 (60.50%) respon-
dents possessed a college degree or higher, and more 
than 95% of them were employed.

KAB scores
As shown in table  2, the average score of respondents’ 
knowledge was 4.80, and the scores for attitudes of 
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attribution, responsibility and preventability were 3.43, 
6.92 and 6.62, respectively. Each dimension of behaviours 
was categorised into three categories according to the 
scores: low, medium and high. About one-third of the 
respondents got high scores in terms of their behaviours.

The coefficients of internal consistency (Cronbach’s 
α) for knowledge, attitudes, supervision behaviours, risky 
behaviours and behaviours of providing safe home envi-
ronment were 0.71, 0.84, 0.77, 0.75 and 0.62, respectively. 
The following were the CFA results: RMSEA (Root-mean-
square  Error of Approximation)=0.107, 90% CI 0.0406 
to 0.1920, RMSR (Root mean square residual)=0.0032, 
TLI (Tucker-Lewis  Index)=0.9730 and CFI (Compara-
tive  Fit Index)=0.9955.

Univariable analysis of KAB and respondents’ demographic 
factors
The results of the univariable analysis showed that respon-
dents’ education level was related to knowledge, prevent-
ability and responsibility. Respondents’ age was related to 
parental knowledge and risky behaviours, while respon-
dents’ education was related to knowledge, responsibility 
and risky behaviours (see table 3).

Correlation analysis of KAB
The correlation analysis of KAB showed that knowl-
edge was significantly correlated with preventability, 
responsibility and risky behaviours. There was significant 
correlation between injury attribution, responsibility, 
preventability, respondents’ supervision behaviours, 
risky behaviours and home environment. Preventability 
was significantly correlated with responsibility, supervi-
sion, risky behaviours and home environment. Providing 
a safe home environment was significantly correlated 
with respondents’ supervision behaviours and risky 
behaviours. There was a significant correlation between 
parents’ supervision behaviours and risky behaviours (see 
table 4).

Mediating role of parents’ attitudes
The significant factors in the univariable analysis and 
correlation analysis were incorporated into the GSEM. 
The results showed that child’s age, respondent’s sex and 
respondent’s occupation were not significant and were 
therefore excluded. We also filtered the meaningless 
paths in the GSEM and explored the direct and indirect 
associations of factors on the outcome variables through 
each path.

Table 1  Demographic characteristics of the respondents 
and children and the occurrence and types of injuries in 
children (N=476)

Variable n (%)

Children’s age 
(years)

0 168 (35.29)

 �  1 151 (31.72)

 �  2–3 157 (32.98)

Number of 
children

1 352 (73.95)

 �  2 121 (25.42)

 �  ≥3 3 (0.63)

Respondent’s sex Female 298 (62.61)

 �  Male 188 (37.39)

Respondent’s 
age (years)

＜25 35 (7.35)

 �  25-30 183 (38.45)

 �  31-35 147 (36.55)

 �  ＞35 87 (17.65)

Respondent’s 
education

Elementary school, middle 
school and high school

82 (17.23)

 �  Junior college 106 (22.27)

 �  Undergraduate and above 288 (60.50)

Respondent’s 
occupation

Employees of state-owned 
enterprises and public 
institutions

148 (31.09)

 �  Employees of foreign-
funded, private and other 
enterprises

228 (47.90)

 �  Other (farmers, soldiers, 
freelancers, etc)

82 (17.23)

 �  Unemployed 18 (3.78)

For nearly 6 
months, the 
parents and 
children lived 
together

No 0 (0.00)

 �  Yes 476 (100.00)

Annual per 
capita household 
income (¥)

＜20 000 35 (7.35)

 �  20 000-49999 190 (39.92)

 �  50 000-79999 133 (27.94)

 �  ≥80 000 118 (24.79)

Occurrence of 
unintentional 
injury

No 435 (91.39)

 �  Yes 41 (8.61)

Type of 
unintentional 
injury

Falls 27 (65.86)

 �  Burns 7 (17.07)

Continued

Variable n (%)

 �  Suffocation 0 (0)

 �  Drowning 0 (0)

 �  Other (poisoning, animal 
scratches and bites, etc)

7 (17.07)

Table 1  Continued
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The results of the mediation analysis are reported in 
table 5 and figure 2. There was a direct association between 
attitude of preventability and supervision behaviours (β 
0.27, 95% CI 0.14 to 0.40), which means that the better 
the level of preventability, the better the supervision 
behaviours. The indirect factors were injury attribution 
(β 0.74, 95% CI 0.37 to 1.11) and responsibility (β 0.46, 

95% CI 0.23 to 0.69). The factors directly associated with 
risky behaviours were knowledge (β 0.19, 95% CI 0.13 to 
0.24) and injury attribution (β 0.37, 95% CI 0.21 to 0.54), 
while the factor indirectly associated was respondent’s 
education (β 0.14, 95% CI 0.09 to 0.18). The factor directly 
associated with home environment was preventability (β 
0.33, 95% CI 0.20 to 0.46), and the indirect factors were 

Table 2  Parents’ scores on knowledge, attitudes and behaviours in Jiading District, Shanghai, China, November 2018

Dimension
Number of items (possible 
range of score) Categories n % Mean (SD)

Parents’ knowledge

Knowledge 8 (0–8)  �  4.80 (0.08)

Low (0–2) 54 11.34

Medium (3–5) 252 52.95

High (6–8) 170 35.71

Parents’ attitudes

Injury attribution 1 (1–4) – 476 – 3.43 (0.03)

Responsibility 2 (2–8) – 476 – 6.92 (0.05)

Preventability 2 (2–8) – 476 – 6.62 (0.05)

Parents’ behaviours

Supervision behaviours 3 (3–15)  �  12.63 (0.07)

 �  Low (3–11) 100 21.01

 �  Medium (12–13) 227 47.69

 �  High (14–15) 149 31.30

Risky behaviours 4 (4–20)  �  18.31 (0.13)

 �  Low (3–11) 176 36.97

 �  Medium (12–13) 130 27.31

 �  High (14–15) 170 35.72

Providing safe home environment 27 (27–136)  �  117.51 (0.62)

 �  Low (27–113) 162 34.03

 �  Medium (114–125) 151 31.72

 �  High (126–136) 163 34.25

Data presented as mean (SD).

Table 3  Univariable analysis of knowledge, attitude and behaviour and respondents’ demographic factors in Jiading District, 
Shanghai, China, November 2018

Children’s age Respondents’ sex Respondents’ age
Respondents’ 
education

Respondents’ 
occupation

r P value χ2 P value r P value r P value χ2 P value

Knowledge −0.054 0.243 2.390 0.122 0.117 0.011* 0.324 <0.001* 4.742 0.093

Injury attribution −0.034 0.460 0.874 0.350 −0.019 0.682 0.042* 0.356 0.936 0.626

Preventability −0.013 0.779 2.335 0.127 −0.016 0.733 0.151 0.001** 3.992 0.136

Responsibility <0.001 0.993 0.267 0.605 −0.028 0.542 0.125 0.006** 3.121 0.210

Supervision behaviours −0.021 0.650 1.711 0.191 0.015 0.739 −0.054 0.237 3.308 0.191

Risky behaviours 0.047 0.304 0.054 0.815 0.114 0.013* 0.137 0.003** 2.304 0.316

Providing safe home 
environment

−0.021 0.657 0.267 0.605 −0.034 0.480 0.046* 0.330 2.015 0.365

r is the value of Kruskal-Wallis rank-sum test.
Since the number of children and type of injury were not found to be correlated with other variables, they were not shown.
*P<0.05, **P<0.01.
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knowledge (β 0.07, 95% CI 0.03 to 0.10), injury attribu-
tion (β 0.92, 95% CI 0.54 to 1.30) and responsibility (β 
0.57, 95% CI 0.34 to 0.80). In addition, the factors directly 
associated with occurrence of injury were providing a safe 
home environment (β −0.41, 95% CI −0.82 to −0.01) and 
children’s age (β 0.44, 95% CI 0.03 to 0.84).

DISCUSSION
To the best of our knowledge, this is the first study to 
analyse the different mediating roles of parental atti-
tudes between parental knowledge and different parental 

behaviours related to unintentional injuries at home in 
children aged 0–3.

Findings of this study supported the view that safety 
knowledge possessed by parents played different roles 
in parental supervision behaviours, risky behaviours and 
providing safe home environment.

In addition, home environment was related to child 
injuries, which is consistent with findings from other 
studies.6 However, neither supervision behaviour nor risky 
behaviour was associated with the occurrence of injuries 
in children, which may be because children are younger 

Table 4  Spearman correlation coefficient of knowledge, attitude and behaviour in Jiading District, Shanghai, China, 
November 2018

Knowledge Injury attribution Preventability Responsibility Supervision Risky behaviours

Knowledge

Injury attribution 0.066

Preventability 0.218* 0.409*

Responsibility 0.133* 0.363* 0.691*

Supervision behaviours 0.007 0.125* 0.194* 0.188*

Risky behaviours 0.191* 0.169* 0.182* 0.136* 0.233*

Home environment 0.115* 0.138* 0.228* 0.183* 0.251* 0.328*

*P<0.05.

Table 5  Direct, indirect and total effects on behaviours in Jiading District, Shanghai, China, November 2018

Variable

Direct Indirect Total

β (95% CI) P value β (95% CI) P value β (95% CI) P value

Supervision behaviours

 � Parent education 0.04 (0.02 to 0.06) 0.094 0.04 (0.02 to 0.06) 0.094

 � Knowledge 0.05 (0.02 to 0.09) 0.086 0.05 (0.02 to 0.09) 0.086

 � Injury attribution 0.74 (0.37 to 1.11) 0.048* 0.74 (0.37 to 1.11) 0.048*

 � Responsibility 0.46 (0.23 to 0.69) 0.042* 0.46 (0.23 to 0.69) 0.042*

 � Preventability 0.27 (0.14 to 0.40) 0.040* 0.27 (0.14 to 0.40) 0.040*

Risky behaviours

 � Parent education 0.14 (0.09 to 0.18) 0.002** 0.14 (0.09 to 0.18) 0.002**

 � Knowledge 0.19 (0.13 to 0.24) 0.001** 0.19 (0.13 to 0.24) 0.001**

 � Injury attribution 0.37 (0.21 to 0.54) 0.024* 0.37 (0.21 to 0.54) 0.024*

Providing safe home environment

 � Parent education 0.05 (0.02 to 0.08) 0.057 0.05 (0.02 to 0.08) 0.057

 � Knowledge 0.07 (0.03 to 0.10) 0.049* 0.07 (0.03 to 0.10) 0.049*

 � Injury attribution 0.92 (0.54 to 1.30) 0.016* 0.92 (0.54 to 1.30) 0.016*

 � Responsibility 0.57 (0.34 to 0.80) 0.013* 0.57 (0.34 to 0.80) 0.013*

 � Preventability 0.33 (0.20 to 0.46) 0.011* 0.33 (0.20 to 0.46) 0.011*

Occurrence of injury

 � Providing safe home 
environment

−0.41 (−0.82 to −0.01) 0.046* −0.41 (−0.82 to −0.01) 0.046*

 � Children’s age 0.44 (0.03 to 0.84) 0.035* 0.44 (0.03 to 0.84) 0.035*

The models were adjusted for sociodemographic variables (child age, child sex, number of children, respondents’ sex, respondents’ age, 
respondents’ education and respondents’ occupation) and only those with p<0.1 were displayed in the results.
Model fit indices: AIC (Akaike information criterion): 4611.033; BIC (Bayesian Information Criterions): 4731.647.
*P<0.05, **P<0.01.
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and the incidence of injury is lower. Further, in contrast 
to a Canadian study of children’s outdoor injuries, chil-
dren aged 0–3 years spent most of their time at home, 
where the environment could be transformed, unlike 
outdoor environments which are difficult to change. The 
possibility of injuries can only be reduced when parents 
increase their level of supervision and reduce children’s 
risky behaviours.

Through mediation analysis, we found there were 
direct associations between knowledge and risky 
behaviour, which means parents with safety knowledge 
can avoid dangerous behaviours. A previous intervention 
study focusing on school-aged children in China also 
confirmed that knowledge education can reduce parents’ 
risky behaviours.37 Furthermore, our research found that 
parents with better knowledge do not directly associate 
with parents’ supervision behaviours and providing safe 
home environment. However, knowledge could indirectly 
associate with behaviours through attitudes as mediating 
roles.

The findings of this study also showed that attitudes have 
direct associations with different behaviours. Further-
more, different attitudes play different mediating roles 
between knowledge and behaviours. Attitude of injury 
attribution has a direct association with risky behaviours. 
The more parents notice that the occurrence of unin-
tentional injury cannot be attributed to bad luck, the 
more they will actively avoid risky behaviours. Attitude of 
preventability has a direct association with providing a safe 
home environment and supervision behaviours. Research 
in Iran showed that attitude of preventability could 
improve the supervision behaviours of children’s mothers 
and even protect children.38 If the parents do not previ-
ously realise the importance of injury, this will affect their 
motivation to participate and change their behaviour.39 A 
previous study also suggested attitude is associated with 

the behaviour of children’s mothers.40 That is, the better 
the attitude of preventability that parents have, the better 
the level of behaviour adopted. In addition, our research 
found that attitude is also an important mediating factor. 
Knowledge, injury attribution and responsibility have 
been associated with home environment and supervi-
sion behaviours through preventability. In a randomised 
controlled experiment in Canada, it was also found that 
parents’ supervision behaviour was significantly better 
than that of the control group after the intervention 
aimed at improving the level of parents’ preventability of 
children’s unintentional injuries.41

According to the research results, it can be found that 
parents’ knowledge and attitudes play important roles 
in providing a safe home environment, which is directly 
related to child injuries at home. This study also found 
that there is no significant relationship between chil-
dren’s age and parents’ knowledge and attitude. That is, 
with the growth of children’s age, parents’ knowledge and 
safety attitude did not improve, which suggests further 
intervention is needed to improve knowledge and safety 
attitudes. In the GSEM, although the indirect association 
between knowledge and supervision behaviour is not 
statistically significant, to some extent it can be consid-
ered that it is possible to improve behaviours by influ-
encing attitude through improving the knowledge level. 
In addition to the regular assessment of children’s home 
environments as mentioned in previous studies and guid-
ance for parents,42 community child healthcare providers 
should also develop health education interventions 
to improve parents’ knowledge and attitudes towards 
different parental behaviours. Interventions to enhance 
safety knowledge fall into the following three categories: 
(1) knowledge of risky behaviours, such as knowing that 
it is dangerous to sleep beside a child on the same bed; 
(2) operational knowledge, such as knowledge of first 

Figure 2  A mediation analysis model showing KAB’s hypothesised path (final model) in Jiading District, Shanghai, China, 
November 2018. The coefficient is the value of β. *P<0.05, **P<0.01, ***P<0.001. KAB, knowledge, attitude and behaviour.
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aid measures after burns; and (3) basic knowledge, such 
as knowing that injuries mainly occur at home and the 
leading cause of death of children is unintentional injury.

The results suggest that our work should be further 
examined in combination with different explanatory 
factors in different ways. In China, community-based 
basic public services with wide coverage have been fully 
implemented,43 and the community will provide ‘health 
management services for children aged 0–6’.44 Although 
there has been an official platform, the intervention 
content provided by the community childcare doctors 
toparents is not targeted to improve parents' knowledge, 
attitude and behaviors. Policymakers should develop 
appropriate intervention manuals and intervention pack-
ages to include child unintentional injuries in the inter-
vention packages for use by clinicians. In view of parents 
whose attitude levels need further improvement, safety 
education should be strengthened, providing home safety 
education that can create a safer home environment,45 
and community clinicians need to intervene with parents 
using an intervention package. The intensity of educa-
tional interventions varies between studies,46 and the 
results and costs are often different. There is no need for 
a complicated intervention if simple interventions (such 
as easy knowledge and skills dissemination) are efficient.

Our study also has several limitations. First, we 
employed a cross-sectional design; therefore, we cannot 
draw any causal inferences from the results. Second, 
the questionnaires were filled by parents, who may have 
deliberately withheld some information, especially about 
their attitudes and behaviours, which could have led to a 
social desirability bias and lack of validity of the findings. 
Finally, the present study was only conducted in Jiading 
District in Shanghai, which is an economically developed 
area; therefore, these results cannot be freely extended to 
other areas and the findings have limited generalisability.

Finally, for researchers, a longitudinal study is needed. 
In addition, we suggest that researchers further develop 
a widely applicable, psychometrically reliable and valid 
scale for assessing parents’ safety literacy covering knowl-
edge, attitudes and behaviours to guide feasible commu-
nity health intervention to prevent unintentional injuries 
in children.

CONCLUSIONS
The findings of this study confirm that attitudes play 
different mediating roles between knowledge and 
different behaviours. An important practical implication 
is that parents’ attitudes, especially towards preventability 
and responsibility, need to be considered when devel-
oping health education programmes to improve parental 
supervision behaviours and provide a safe home environ-
ment for children.
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