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Abstract

Objective

To investigate the knowledge, attitudes, and intended behaviors about use of child safety

seats among parents of newborns and explore expectant mothers’ views and decisions

regarding child safety seats use.

Methods

A cross-sectional survey and semi-structured interview were conducted in the maternity

departments of two hospitals in China. Parents of newborns were recruited after delivery

and surveyed on their knowledge, attitudes and behaviors regarding child safety seats use.

Pregnant women were also interviewed to learn about their views and decisions regarding

child safety seats use. Both quantitative and qualitative methods were used to analyze the

data collected.

Results

Of a total of 242 parents of newborns recruited in the quantitative survey, 202 (83.5%)

parents had heard of child safety seats and 149 (61.6%) parents reported they would use

child safety seats for their babies. Parents’ knowledge, car ownership, occupation, and

income were significantly associated with their decision regarding use of child safety seats.

Three themes were identified from the qualitative interview of 30 pregnant women: (1) the

pregnant women perceived child passenger safety as important; (2) the car ownership and

price and quality of child safety seats were major influencing factors of their decisions on

use of child safety seats; and (3) lack of awareness and lack of laws requiring use were per-

ceived to contribute to low use of child safety seats in China.
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Conclusion

Lack of knowledge and awareness on child passenger safety were found to be two most

important factors associated with low use of child safety seats. Effective interventions are

urgently needed to improve parents’ knowledge before laws are enacted and implemented.

Introduction
Motor vehicle crash related injuries and deaths among children is becoming an increasing
global public health problem[1]. Road traffic crashes have become the second leading cause of
injuries and deaths for children ages 5 to 14, second only to infectious disease[2]. A report
fromWorld Health Organization showed that road traffic injuries accounted for approxi-
mately 262,000 child deaths among children and youth aged 0–19 years—almost 30% of all
injury deaths among children[3]. In China, road traffic injuries are the leading cause of death
in children under age 14. In 2012 alone, 18,500 children under age 14 died in motor vehicle
crashes[4]. Although the number of motor vehicles in China is less than half of that in the
United States, motor vehicle crash related deaths among children in China are 3 times the rate
in the United States[5]. Of all the road users who died in traffic crashes in China from 2000 to
2008, passengers accounted for 24.3%, second only to pedestrians[6]. Child passengers are a
vulnerable population, with high risk of crash-related injuries and deaths[1].

The proper use of child restraint seats reduce risk of fatality among infants by 71% and
among toddlers by 54%[7]. Several existing studies on child passenger safety conducted in
China showed that usage of child passenger restraint was very low [8–10]. A survey study con-
ducted in Shanghai found that of 970 child passengers aged 3 to 7 years, 60.8% were not
restrained by child safety seats (CSS) or booster seats, and 32.0% were sitting on an adult’s lap
[8]. The researchers confirmed similar findings in their observation study conducted in Shan-
tou in 2013[10]. Of 3,333 child passengers observed, only 22 (0.6%) used CSS or booster seats,
and for infants, toddlers, and preschool children, more than 95% were not placed in child
restraints[10].

In more recent years, efforts have been made to improve child passenger safety in China
[11,12]. These include targeting birthing mothers in the maternity wards to educate them
about the importance of CSS use[11], and providing the parents of children ages 3 to 8 with
free CSS to increase use[12]. Despite of these efforts, CSS use rate is still very low. One of the
reasons for such low usage is lack of legislation. In the entire country of China, there were no
laws or regulations on child passenger safety until March 2014, when Shanghai passed local
child passenger safety legislation. The new legislation requires that child passengers younger
than age 4 be restrained by CSS and that child passengers younger than age 12 must sit in the
back seat[13]. Following the enactment of legislation in Shanghai, several other provinces and
cities in China, including Shandong province[14] and Shenzhen city[15] have also passed and
enacted local legislation. However, currently, there is no national policy or legislation in China
that specifies how to safely transport newborn babies from the hospital to home. Most of the
infants leave the hospital unrestrained[11]. Hospitals in China do not bear any responsibility if
there are injuries to the newborn on the way home due to not restraining the child in a CSS.
Thus, it becomes parents’ responsibility to protect their newborns and ensure safe
transportation.

Pregnant women are required to make a series of decisions regarding child safety even
before the baby is born. One of the first decisions these expectant mothers need to make is how
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to ride home safely from the hospital after giving birth. In China, about 50,000 infants are born
every day, with the vast majority of them born in hospitals. Understanding of the mothers’
and/or expectant mothers’ concerns regarding child passenger safety, and factors influencing
their intended and actual use of CSS is an important first step in protecting children from traf-
fic related injuries and deaths. In this study, we investigated the knowledge, attitudes and
behavioral intention regarding use of CSS among parents of newborns, using a quantitative
approach. We also explored expectant mothers’ views and decisions regarding CSS use, using a
qualitative approach. It is our hope that the knowledge gained from this study will help in the
development of interventions targeting expectant mothers and/or parents of newborns to
increase their knowledge, intention and behaviors associated with protecting their child pas-
senger from traffic related injuries and deaths.

Methods
Both quantitative surveys and qualitative interviews were used in this study to understand the
factors influencing the expectant mothers’ decision of use of CSS and the factors influencing
the parents’ use of CSS. A quantitative survey was utilized to investigate the knowledge, atti-
tudes, and behaviors on child passenger safety among parents of newborns, while a qualitative
interview among expectant mothers was used to help better understand and explain the quanti-
tative results. A detailed description of the study procedure is shown in Fig 1. The study proto-
col, along with the consent process, was approved by Medical Ethics Committees of Shantou
University Medical College.

Quantitative Survey
Survey participants. Two hospitals in Shantou, a coastal city located in China, were ran-

domly selected: (1) Shantou Women’s and Children’s Hospital, a general hospital equipped
with 60 ward beds with about 300 infants delivered per month, and (2) Shantou University-the
First Affiliated Hospital, a general hospital equipped with 50 ward beds with 250 infants deliv-
ered per month. Both were non-profit hospitals. Pregnant women from these two hospitals
have similar demographic characteristics, such as language, income, educational background
and occupation (P>0.05), and thus, they may share similar views on CSS use. A convenience
sample of parents of newborns was recruited to complete a questionnaire in person in the
maternity wards after delivery. The inclusion criteria were: (1) the parent of a newborn; (2)
both the parent and the newborn were healthy without any adverse postpartum symptoms;
and (3) agreed to participate through a signed consent document. Parents who did not speak
mandarin or could not read or write were excluded. In the study, no one was excluded because
they did not meet the criteria.

Fig 1. Chart of the Study Procedure.

doi:10.1371/journal.pone.0146121.g001
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Survey instrument. The survey instrument was developed by the research team based on
the published work and team’s previous work in this area[10]. The questions asked included
four parts: Socio-demographic characteristics; knowledge; attitudes; and behaviors about child
passenger safety. The reliability and construct validity of the survey instrument was 0.73 and
0.78 respectively.

Survey data collection. Four trained medical graduates conducted the survey at two par-
ticipating hospitals’maternity wards after delivery. Following the approval of the two hospitals,
the head nurse of the maternity wards in the respective hospitals received training on the study
protocols. The head nurse informed all the parents of newborns about the research project.
Parents who expressed interest in participation were introduced to the research staff. During
the meeting, research staff confirmed the parents’ interest, answered any questions the parents
had, obtained informed consent, and administered the paper survey. The data collection was
conducted between October 2014 and April 2015.

The returned surveys were reviewed by two investigators before entering into the computer
to ensure quality of data. A total of 58 returned surveys were excluded from analysis, including
55 incomplete surveys, two blank surveys, and one illegible survey.

Main outcome measures. Knowledge of child passenger safety was measured by eight
questions, asking participants about their awareness of the car seat, airbag, CSS, and other
related issues. Attitudes among newborn parents was measured by three questions including
their favorability and resources to obtain child safety information, their view of current CSS
legislation in China, and reasons and attributable factors of current low use of CSS in China.
Behavior of child passenger safety was measured by three items regarding CSS use and four
items about their own driving safety behaviors. These included whether the participants intend
to use a CSS. would buy a CSS, or would rent a CSS when the option is available; and whether
the participants had ever driven after drinking, had ever smoked while driving, had used a cell
phone while driving, or had worn seat belt.

Survey data analysis. Survey data were entered into EpiData version 3.0 for windows and
then analyzed using SPSS version 19.0. All the data was double-entered to ensure quality. The
frequencies for all variables were computed. The differences in knowledge and attitudes of
parents of newborns across the subgroups were compared. The factors associated with intent
and actual behaviors of CSS use were assessed using logistic regression.

Qualitative Interview
Interview participants. Pregnant women who sought prenatal care at ShantouWomen’s

and Children’s Hospital were recruited for a semi-structured interview. The inclusion criteria
were: (1) women were more than 12 weeks pregnant; (2) owned a car; and (3) agreed to partici-
pate through signed consent. Pregnant women who were diagnosed with high risk of preg-
nancy or who were unable to complete more than 15 minutes of an in-person interview were
excluded. The targeted sample size was 30 to reach saturation.

Interview guide. A semi-structured interview guide was developed based on existing liter-
ature, the objective of the research, and the results of the survey. The key questions included
(1) what main concerns the pregnant women had regarding child passenger safety; (2) what
factors may potentially influence their decision on whether or not to use CSS, and (3) what
they believe the reasons are for current low use of CSS in China.

Interview data collection. The in-depth interviews were conducted face-to-face by one of
the two authors who were trained in qualitative interviewing and study protocols. Before the
interview, the pregnant women who expressed interest were informed about the purpose and
process of the interview, were screened for eligibility, and signed the informed consent. Each
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interview was conducted in a private room in the hospital and lasted about 30 minutes. All
interviews were audio recorded and transcribed into electronic documents word-for-word on
the same day by another author of this manuscript before data analysis.

Qualitative data analysis. The transcribed electronic documents were imported into soft-
ware NVivo 8.0 and read repeatedly by two researchers, who coded and analyzed thematically.
Based on the content of the documents, the research team developed unified coding rules. Each
coding was discussed by two researchers. If they encountered disagreement in the process of
encoding, the researchers discussed and refined codes together until consensus could be
achieved. Through this coding process, key words or themes and unified ideas which described
the factors that influenced their decision of use of CSS and the reasons of low use of CSS in
China were identified as the themes and sub-themes. All of the 30 coding documents were ulti-
mately generated and categorized into three final themes. The data and results were assessed by
researchers who speak English, Chaozhou-Shantou dialectal and Mandarin, the languages used
by the participants.

Results

Characteristics of Parents of Newborns in the Quantitative Survey Study
A total of 300 questionnaires were distributed and 242 valid surveys were returned, with a
response rate of 80.7%. The socio-demographic characteristics of the participants are shown in
Table 1. Of 242 participating parents, 93 (38.4%) were male and 149 (61.6%) were female, with
165 (68.2%) of participants aged from 21 to 30 years. The average age of the participants was
28.7 (±4.395). Nearly two-thirds (65.7%) of participating parents resided in Shantou. More
than two-fifths of them had received undergraduate or higher education (male and female
accounted for 44.6% and 43.4% respectively).

Past Driving-Related Behaviors of Parents of Newborns
Of the total (242) respondents, 194 owned at least one car, 108 (55.7%) considered buying a
CSS when they bought their car; 10 (5.2%) reported that they had ever driven after drinking; 31
(16.0%) had ever smoked cigarettes while driving; 136 (70.1%) had answered phone calls while
driving. A majority of the participants (n = 153, 78.9%) reported wearing seat belts every time
as a driver, but only 127 (65.5%) participants reported wearing seat belts every time they were
the front passenger (Fig 2).

Parental Knowledge of and Attitudes toward Child Passenger Safety
The parental knowledge and attitudes towards child passenger safety are shown in Table 2. Of
242 respondents, 113 (46.7%) parents thought that seat belts could protect child passengers
who were 12 years and younger, and 135 (55.8%) parents thought airbags could protect child
passengers aged 12 years and younger. Nearly one-fourth (n = 60, 24.8%) of parents believed
holding their baby on the lap was safer. A majority of (83.5%) respondents had heard of CSS,
and 168 (83.2%) thought it was necessary to use CSS in order protect child passengers. When
asking about their preferred methods and channels to receive child passenger safety informa-
tion, 57.8% of parents indicated that they preferred to receive brochures, while 22.3% preferred
to search for such information by themselves. Nearly three quarters of respondents (n = 147,
72.8%) indicated that the present price of CSS on the market was high, and only 7 (3.5%) par-
ticipants thought the CCS price was very affordable. When asking about the reasons why CSS
was not popular in China, the participants indicated that poor awareness and knowledge of
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child passenger safety was the top reason (78.7%), followed by high price (10.9%), and a lack of
mandatory national legislation (8.9%); the other reasons included inconvenience to use, occu-
pying too much interior space, and having a car that cannot have a CSS installed.

Fig 2. Parents' Behaviors on Driving Safety Percent (%).

doi:10.1371/journal.pone.0146121.g002

Table 1. Demographic Characteristics of Surveyed Newborn Parents.

Characteristics All Ever used CSS χ2 P-Value

Yes n(%) No n(%)

Gender Male 93 50 43 3.891 0.049

Female 149 99 50

Age <20 7 5 2 1.343 0.719

21–30 165 101 64

31–40 67 42 25

>41 3 1 2

Place of residence Shantou 159 99 60 0.094 0.782

Except Shantou 83 50 33

Newborn father’s degree of education Primary school or below 8 4 4 4.108 0.122*

High school 126 71 55

University or above 108 74 34

Newborn mother’s degree of education Primary school or below 9 3 6 6.954 0.031

High school 128 73 55

University or above 105 73 32

Newborn father’s profession Directors or technicians 86 55 31 8.071 0.045

Businessman 97 58 29

Workers or farmers 44 27 17

Unemployed or others 25 9 16

Newborn mother’s profession Directors or technicians 74 50 24 7.317 0.062

Businessman 44 30 14

Workers or farmers 25 18 7

Unemployed or others 99 51 48

Household per capita income <¥ 4000 82 51 31 0.020 0.886

�¥4000 160 98 62

Whether own a car? No 48 13 35 79.473 0.000

Yes 194 136 58

* Fisher's exact probability method.

doi:10.1371/journal.pone.0146121.t001
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Factors Influencing CSS Use
Use of CSS was statistically significantly higher among participants who were female, who were
fathers with undergraduate or higher level of education, who were not stay at home mothers,
and who owned a car (Table 1). Additionally, participants who had not heard about CSS
before, or who believed that feeding a child in a driving car was safe had low use of CSS. After
adjusting for gender, household income per capita, education level, occupation, car ownership,
and knowledge of child passenger safety, results from multivariable logistic regression analysis
showed that occupation of father, occupation of mother, household income per capita, car
ownership, and knowledge of child passenger safety were significantly associated with CSS use
(Table 3).

Characteristics of Pregnant Women in the Qualitative Study
Of 30 pregnant women interviewed, 23 (76.7%) were pregnant for the first time while 7
(23.3%) were in their secondary pregnancy, with ages ranging from 22 to 40. Twenty-five of
the 30 participants were native to Shantou, and the rest were originally from other parts of

Table 2. Attitudes and Knowledge on CPS of Surveyed Newborn Parents.

Factors The usage of CSS χ2 P-
Value

Use n
(%)

Non-use n
(%)

Whether the car seat belt can protect the child passenger safety
under the age of 12 or not?

Yes 65 48 1.468 0.236

No 84 45

Whether the car airbag can protect the child passenger safety under
the age of 12 or not?

Yes 77 58 2.652 0.103

No 72 35

Whether holding baby on the lap is safe or not?

Yes Yes 33 27 1.456 0.284

No 116 66

Whether letting child alone in a car is safe or not? Yes 1 0 0.627 1.000*

No 148 93

Whether feeding child in a driving car is safe or not? Yes 17 3 5.058 0.025

No 132 90

Have you ever heard of CSS? Yes 136 66 17.115 0.000

No 13 27

How is the price of CSS? Expensive 103 44 4.255 0.119*

Cheap 1 6

Unclear 21 27

Whether it is necessary for child passenger to use CSS? Yes 117 51 2.485 0.289

No 7 5

Unclear 12 10

What the reason of low use of CSS? Poor knowledge and safety
awareness

109 50 8.069 0.045*

No laws and regulations 8 10

Too expensive 18 4

Other reasons 1 2

* Fisher's exact probability method.

doi:10.1371/journal.pone.0146121.t002
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China and were working and living in Shantou during the study. All participants owned at
least one private car, and four of them drove the car by themselves, while the rest rode in a car
with their husbands to and from work daily.

Three Key Themes Identified
The three key themes identified from interview data were: (1) the pregnant women lack knowl-
edge about child passenger safety; (2) the car ownership, and the price and the quality of CSS
the main factors influencing their decision regarding CSS use, and (3) lack of awareness and
lack of laws on child passenger safety in China were perceived to contribute to low use of CSS
in China.

The sub-themes of parents’ experiences and practices related to child passenger safety were
derived from the three major themes. Respective supporting quotes were:

1. Parents wrongly believed that holding a child on his/her lap was safer than restraint by CSS.

I feel that holding children on laps is safer. It is a natural human response that people would
hold children tightly when a car brakes. If a child is restrained in a safety seat, I feel I could
not protect my child when a car suddenly brakes.

———A pregnant woman who had held her child passenger

Table 3. Adjusted odds ratios of intended use of CSS among parents of newborna.

Factors OR 95%CI P-value

Gender Male 1

Female 1.142 0.530 2.462 0.735

Newborn mother’s degree of education Primary school or below 1 0.870

High school 0.888 0.133 5.928 0.903

University or above 1.224 0.516 2.905 0.646

Newborn father’s profession Directors or technicians 1 0.071

Businessman 4.673 1.283 17.041 0.019

Workers or farmers 4.041 1.113 14.679 0.034

Unemployed or others 6.395 1.429 28.615 0.015

Newborn mother’s profession Directors or technicians 1 0.196

Businessman 1.358 0.518 3.560 0.534

Workers or farmers 1.572 0.547 4.519 0.401

Unemployed or others 4.513 1.120 18.179 0.034

Household per capita income <¥ 4000 1

�¥4000 0.424 0.180 0.997 0.049

Whether own a car? No 1

Yes 29.448 10.986 78.931 0.000

Whether feeding child in a driving car is safe or not? Yes 1

No 0.197 0.039 0.999 0.050

Have you ever heard of child safety seat? No 1

Yes 2.347 0.819 6.727 0.112

Constant 0.037 0.039

a Multivariable logistic regression adopt stepwise regression variable model, entry of 0.05, removal of 0.10

doi:10.1371/journal.pone.0146121.t003
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2. Although they had seen it, parents don't know how to select and install CSS, nor the price of
CSS.

I think the CSS is quite necessary. Especially when the unplanned hard brakes or traffic acci-
dents happen, it acts as a buffer. The child is likely to be left out without the buffer of an
installed device.Having not used CSS, I don't know how much it costs. Of course, I don’t
know how to install it either.

———A pregnant woman who didn’t use CSS

3. Mandatory legislation can effectively improve the utilization rate of CSS.

The mainly reason is the legal vacancy. For example, new laws on front seat passengers indi-
cate that sitting in the front seat without wearing a seat belt will be punished 2 points and
fined 200 Chinese Yuan.With enactment of such laws, everybody is required to wear seatbelts.
So to improve CSS use, new laws on child passenger safety are urgently needed.

———A pregnant woman who drove her car to work everyday

We found that parents with poor awareness of child passenger safety often exhibited risk
behaviors, including holding or feeding a baby in a moving car. To protect child passengers,
parents must be targeted for their awareness of child passenger safety. The results from this
study indicate that the major factors that influence parents’ decision of CSS use were whether
they own a car, and the price and quality of CSS. In addition, a lack of mandatory legislation
was an important factor contributing to the low CSS use in China. These findings were con-
firmed through both quantitative and qualitative approaches, and provide the foundation for a
future intervention focused on reducing child passenger injuries.

Discussion
While there is a body of literature on child passenger safety using quantitative approaches
[1,5,10,11,16–19], little has been done using qualitative approaches[20,21]. Existing studies
have little been specifically focused on expectant mothers[21,22]. This is the first study con-
ducted in China examining pregnant women’s attitudes and behavioral intention regarding
CSS use. Focusing on pregnant women as a potential target population for child passenger
safety has several advantages. First, as prospective parents, pregnant women, especially those
who are pregnant for the first time, desire to stay close to the child for taking care of them[21].
Second, as the mothers to be, they are more like to be trained to practice child passenger safety
behaviors[23]. Finally, most pregnant women go to the hospital for regular prenatal care, so
implementing child passenger safety education program during their visit has practical value
[21].

Our findings showed that the parental knowledge on child passenger safety was poor, and
that many parents did not have a good understanding of child restraint systems. Specifically,
46.7% of parents of newborns considered seat belts to protect child passengers aged 12 years
and younger, and over half (55.8%) of parents of newborns thought that airbags could protect
child passengers. Research has demonstrated that seat belts are a restraint system for adults,
and that children’s bodies are too small to be protected effectively[12]. Studies have shown that
child passengers aged 5 to 9 who use an adult seat belt have an incidence of injuries that is 2.7
times that of adults[8]. Airbags are also an important contributing factor to child's head and
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neck damage, and the enormous impulse force at the moment of expansion can be fatal to a
child passenger. Even in the case of equipping a car with a child restraint system, the child pas-
senger should also be far away from the airbag.

The parents’ poor awareness of child passenger safety is one of the major contributing fac-
tors to the child passenger related risk behaviors. Over 80% of respondents had heard of CSS,
and among them, 48.3% indicated it was necessary for child passengers to use CSS. During the
interviews, we also learned that a majority of pregnant woman had seen CSS on television or at
a CSS store, and thought it had a protective effect on child, but without using it, they didn’t
know how to install it. While all of the parent participants in our quantitative survey study
owned private cars, 63.2% of them had considered purchasing a CSS. However, actual purchase
and use of CSS was rare. A recent study showed that 75.6% of child passengers didn’t use CSS
in China[24]. Previous studies conducted in China showed that the rate of CSS use was about
5% in Beijing[9] and in Shanghai[8], both metropolises with a large number of private cars. In
the small city of Shantou, it was less than1%[10].

Consistent with previous study findings[11], public education on child passenger safety was
also identified as one of two effective approaches to prompt CSS use in our study. Nearly 80%
(78.7%) of parents in our survey thought the reasons that CSS use was not popular in China
was people's poor consciousness coupled with a lack of knowledge. Thus, designing and imple-
menting programs that focus on the improvement of parents’ knowledge of and attitudes
toward child passenger safety might be the most important first step to help increase CSS use.
These programs would be particularly practical in a small city like Shantou, where the eco-
nomic development of the city makes it challenging to immediately enact a law requiring every
child passenger to use CSS. These programs should involve the efforts from the government,
education department, hospitals, and CSS enterprises[11,25,26]. These programs could be
delivered through TV, news broadcast, and other media, as many of our interview participants
indicated that they gained knowledge of child passenger safety through these channels.
Another effective strategy to improve CSS use is to have mandatory use legislation.

In our survey study, nearly 10% of respondents thought no mandatory national legislation
was another reason for low CSS use in China, which was supported by the results of our inter-
view study. Mandatory legislation has been shown to effectively improve the utilization rate of
CSS in other countries[10,25,27,28]. However, national legislation is unlikely to be put in place
soon in China, although Shanghai and Shandong provinces have implemented local regula-
tions, which require child passengers less than age 4 to use CSS. In the United States, after the
legislation enforcement, the CSS utilization rate increased by 6% per capita, and child road traf-
fic injuries decreased by 5% per capita[27]. Some researchers believe that the current knowl-
edge level of CSS in Chinese parents is equivalent to the level of western countries in 2000[8],
although traditionally, Chinese parents pay more attention to their children. Our findings,
along with others, call for additional efforts on enactment of the laws and legislation to effec-
tively increase the use of CSS and reduce road traffic injuries[1,28].

This study has three limitations. First, the data on attitudes, and intended and actual use of
CSS use was based on self-report, thus respondents may not report truthfully due to social
desirability. Second, there was a selection bias. Both the qualitative and quantitative study used
convenience sampling to recruit subjects. Thus, the participants may not represent all expect-
ing mothers and parents of newborns. Third, the sample in the quantitative research was small
in size. As new mothers need to rest after delivery, the father of newborn is busy taking care of
the infant, the mother, and visiting friends and relatives. Even though we made every effort to
recruit fathers, we were not able to recruit a large sample. Finally, because of the nature and
purpose of this study, advanced statistical methods were not used to control for confounding
factors when assessing knowledge, attitudes, and intended behaviors about use of child safety
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seats among parents of newborns. Further research with larger sample sizes and more compre-
hensive analytic approaches are warranted.

Conclusions
This study documented the knowledge, attitudes and behaviors towards child passenger safety
among parents of newborns. Participants had a poor awareness of child passenger safety with
low risk perception. Effective measures must be taken to improve parents’ knowledge and per-
ceptions with child passenger safety promotion before legislative interventions are
implemented.

Supporting Information
S1 File. S1 File.
(XLS)

Acknowledgments
The authors would like to thank the parents who participated in the study. They would also
like to thank the staff in the first Affiliated Hospital of Shantou University Medical College and
head nurse Ms. Zheng Songying of the obstetric department in Shantou Women’s and Chil-
dren’s Hospital.

Author Contributions
Conceived and designed the experiments: XC LL XL. Performed the experiments: XL. Analyzed
the data: XL. Wrote the paper: XL LL JY.

References
1. Nugmanova Z, Ussatayeva G, McNutt LA. (2014) Seatbelt and child-restraint use in Kazakhstan: atti-

tudes and behaviours of medical university students. Inj Prev 0: 4.

2. Observatory ERS (2010) Traffic Safety Basic Facts 2010 Children (Aged <15). 13.

3. Peden, M, Oyegbite, K, Ozanne-Smith. World Report on Child Injury PreventionWorld Health Organi-
zation, Geneva.2008.

4. Bloomberg,China pushes child safety seats to reduce accident toll. http://hkcarworld.com/news/china-
pushes-child-safety-seats-reduce-accident-toll,2013.12

5. Olufunlayo TF, Odeyemi KA, Ogunnowo BE, Onajole AT, Oyediran MA (2012) An observational survey
of child car safety practices in private pre-primary and primary schools in two local government areas of
Lagos State, Nigeria. Inj Prev 18: 216–220. doi: 10.1136/injuryprev-2011-040047 PMID: 22190572

6. Zhang X, Xiang HY, Jing RW, Tu ZB. (2011) Road traffic injuries in the People's Republic of China,
1951–2008. Traffic Inj Prev 12: 614–620. doi: 10.1080/15389588.2011.609925 PMID: 22133338

7. Grivna M, Eid HO, Abu-Zidan FM (2013) Pediatric and youth traffic-collision injuries in Al Ain, United
Arab Emirates: a prospective study. PLoS One 8: e68636. doi: 10.1371/journal.pone.0068636 PMID:
23861931

8. Pan S, DuW., Jiang F., Bilston L. E., Brown J., Shen X. (2012) Exploring child car passenger safety
practices in China: experience from a parental survey in Shanghai. Inj Prev 18: 133–137. doi: 10.1136/
injuryprev-2011-040049 PMID: 21965343

9. Purc-Stephenson RJ, Ren J., Snowdon A.W. (2010) An exploratory study of parents' use and knowl-
edge of car safety seats in Beijing, China. Int J Inj Contr Saf Promot 17: 231–238. doi: 10.1080/
17457300.2010.487155 PMID: 20521194

10. Chen X, Yang JZ, Peek-Asa C., Daniel V. M., Li LP (2014) Parents’ Knowledge, Attitude, and Use of
Child Restraints, Shantou, China. American Journal of Preventive Medicine 46: 85–88. doi: 10.1016/j.
amepre.2013.08.017 PMID: 24355676

11. Chen X, Yang JZ, Peek-Asa C, Chen KW, Liu XX, Li LP (2014) Hospital-Based Program to Increase
Child Safety Restraint Use among Birthing Mothers in China. plos one 9: 8.

Parents' Knowledge, Attitudes and Behaviors on Child Passenger Safety

PLOS ONE | DOI:10.1371/journal.pone.0146121 January 6, 2016 11 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0146121.s001
http://hkcarworld.com/news/china-pushes-child-safety-seats-reduce-accident-toll,2013.12
http://hkcarworld.com/news/china-pushes-child-safety-seats-reduce-accident-toll,2013.12
http://dx.doi.org/10.1136/injuryprev-2011-040047
http://www.ncbi.nlm.nih.gov/pubmed/22190572
http://dx.doi.org/10.1080/15389588.2011.609925
http://www.ncbi.nlm.nih.gov/pubmed/22133338
http://dx.doi.org/10.1371/journal.pone.0068636
http://www.ncbi.nlm.nih.gov/pubmed/23861931
http://dx.doi.org/10.1136/injuryprev-2011-040049
http://dx.doi.org/10.1136/injuryprev-2011-040049
http://www.ncbi.nlm.nih.gov/pubmed/21965343
http://dx.doi.org/10.1080/17457300.2010.487155
http://dx.doi.org/10.1080/17457300.2010.487155
http://www.ncbi.nlm.nih.gov/pubmed/20521194
http://dx.doi.org/10.1016/j.amepre.2013.08.017
http://dx.doi.org/10.1016/j.amepre.2013.08.017
http://www.ncbi.nlm.nih.gov/pubmed/24355676


12. Erkoboni D, Ozanne-Smith J., Rouxiang C., Winston F.K. (2010) Cultural translation: acceptability and
efficacy of a US-based injury prevention intervention in China. Inj Prev 16: 296–301. doi: 10.1136/ip.
2009.023341 PMID: 20921561

13. Yu G, Jiang YH., Luo Yu., Nan C. (2014) Caring More About Child Safety. Forum 2: 2.

14. Child Safety Seat Auditorium.Children younger than 4 years old must use safety seat on August 1st in
Shandong Prevince [online]. Available at: http://mp.weixin.qq.com/s?__biz=MzA4OTMwNjcwMw==
&mid=200391169&idx=1&sn=84b4d26b737ad574b049c0b4669b513c#rd. 2014-06-09. Access June
9th,2014.

15. Shenzhen News. Shenzhen will implement ten new rules from New Year's day, do you know? [online].
Available at: http://mp.weixin.qq.com/s?__biz=MjM5MjE0ODY2MA==&mid=201670418&idx=1&sn=
e3b0beff3b5eb84a966cca4d79951962&scene=2&from=timeline&isappinstalled=0#rd. Accessed
December 29,2014.

16. Zonfrillo MR, Sauber-Schatz E. K., Hoffman B. D., Durbin D. R. (2014) Pediatricians' Self-Reported
Knowledge, Attitudes, and Practices about Child Passenger Safety. J Pediatr.

17. Koppel S, Muir C., Budd L., Devlin A., Oxley J., Charlton J. L., et al. (2013) Parents' attitudes, knowl-
edge and behaviours relating to safe child occupant travel. Accid Anal Prev 51: 18–26. doi: 10.1016/j.
aap.2012.10.009 PMID: 23182779

18. Skjerven M, Naess P. A., Hansen T. B., Staff T., Stray-Pedersen A. (2013) Observational study of child
restraining practice on Norwegian high-speed roads: restraint misuse poses a major threat to child pas-
senger safety. Accid Anal Prev 59: 479–486. doi: 10.1016/j.aap.2013.07.023 PMID: 23954682

19. Pan S, DuW., Jiang F., Bilston L., Brown J., Shen X. (2011) Restraint use and seating position among
child car passengers: an observational study in Shanghai. Accid Anal Prev 43: 2195–2199. doi: 10.
1016/j.aap.2011.06.014 PMID: 21819852

20. Chen X, Yang JZ, Peek-Asa C, Li LP (2014) Parents’ experience with child safety restraint in china
BMC public health 14: 8.

21. Nelson A, Modeste N., Hopp M.H., Hopp J.W. (2014) Saudi Women's Beliefs on the Use of Car Infant
Restraints: A Qualitative Study. Traffic Injury Prevention 16: 240–245. doi: 10.1080/15389588.2014.
931578 PMID: 24911988

22. Tessier K (2010) Effectiveness of hands-on education for correct child restraint use by parents. Accid
Anal Prev 42: 1041–1047. doi: 10.1016/j.aap.2009.12.011 PMID: 20441811

23. Eventov-Friedman S, Bar-Oz B, Zisk-Rony RY (2014) Using a safe taxi service to transport newborn
babies home from hospital. Acta Paediatr 103: 57–61. doi: 10.1111/apa.12431 PMID: 24112313

24. Brown J, McCaskill M. E., Henderson M., Bilston L. E. (2006) Serious injury is associated with subopti-
mal restraint use in child motor vehicle occupants. J Paediatr Child Health 42: 345–349. PMID:
16737475

25. Bae JY, Anderson E., Silver D., Macinko J. (2014) Child passenger safety laws in the United States,
1978–2010: policy diffusion in the absence of strong federal intervention. Soc Sci Med 100: 30–37. doi:
10.1016/j.socscimed.2013.10.035 PMID: 24444836

26. Hunter K, Keay L, Simpson J. M., Brown J., Bilston L.E., Fegan M. et al. (2015) Program Fidelity Mea-
sures Associated With an Effective Child Restraint Program: Buckle-Up Safely. American Journal of
Public Health 105: 584–590. doi: 10.2105/AJPH.2014.302308 PMID: 25602901

27. Eichelberger AH, Chouinard AO, Jermakian JS (2012) Effects of booster seat laws on injury risk among
children in crashes. Traffic Inj Prev 13: 631–639. doi: 10.1080/15389588.2012.660663 PMID:
23137094

28. Simniceanu A, Richmond S. A., Snowdon A., Hussein A., Boase P. Howard A. (2014) Child restraint
use in Canadian provinces with and without legislation in 2010. Traffic Inj Prev 15: 734–739. doi: 10.
1080/15389588.2013.867483 PMID: 24279898

Parents' Knowledge, Attitudes and Behaviors on Child Passenger Safety

PLOS ONE | DOI:10.1371/journal.pone.0146121 January 6, 2016 12 / 12

http://dx.doi.org/10.1136/ip.2009.023341
http://dx.doi.org/10.1136/ip.2009.023341
http://www.ncbi.nlm.nih.gov/pubmed/20921561
http://mp.weixin.qq.com/s?__biz=MzA4OTMwNjcwMw==&amp;mid=200391169&amp;idx=1&amp;sn=84b4d26b737ad574b049c0b4669b513c#rd
http://mp.weixin.qq.com/s?__biz=MzA4OTMwNjcwMw==&amp;mid=200391169&amp;idx=1&amp;sn=84b4d26b737ad574b049c0b4669b513c#rd
http://mp.weixin.qq.com/s?__biz=MjM5MjE0ODY2MA==&amp;mid=201670418&amp;idx=1&amp;sn=e3b0beff3b5eb84a966cca4d79951962&amp;scene=2&amp;from=timeline&amp;isappinstalled=0#rd
http://mp.weixin.qq.com/s?__biz=MjM5MjE0ODY2MA==&amp;mid=201670418&amp;idx=1&amp;sn=e3b0beff3b5eb84a966cca4d79951962&amp;scene=2&amp;from=timeline&amp;isappinstalled=0#rd
http://dx.doi.org/10.1016/j.aap.2012.10.009
http://dx.doi.org/10.1016/j.aap.2012.10.009
http://www.ncbi.nlm.nih.gov/pubmed/23182779
http://dx.doi.org/10.1016/j.aap.2013.07.023
http://www.ncbi.nlm.nih.gov/pubmed/23954682
http://dx.doi.org/10.1016/j.aap.2011.06.014
http://dx.doi.org/10.1016/j.aap.2011.06.014
http://www.ncbi.nlm.nih.gov/pubmed/21819852
http://dx.doi.org/10.1080/15389588.2014.931578
http://dx.doi.org/10.1080/15389588.2014.931578
http://www.ncbi.nlm.nih.gov/pubmed/24911988
http://dx.doi.org/10.1016/j.aap.2009.12.011
http://www.ncbi.nlm.nih.gov/pubmed/20441811
http://dx.doi.org/10.1111/apa.12431
http://www.ncbi.nlm.nih.gov/pubmed/24112313
http://www.ncbi.nlm.nih.gov/pubmed/16737475
http://dx.doi.org/10.1016/j.socscimed.2013.10.035
http://www.ncbi.nlm.nih.gov/pubmed/24444836
http://dx.doi.org/10.2105/AJPH.2014.302308
http://www.ncbi.nlm.nih.gov/pubmed/25602901
http://dx.doi.org/10.1080/15389588.2012.660663
http://www.ncbi.nlm.nih.gov/pubmed/23137094
http://dx.doi.org/10.1080/15389588.2013.867483
http://dx.doi.org/10.1080/15389588.2013.867483
http://www.ncbi.nlm.nih.gov/pubmed/24279898

