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Abstract: The overall objective of the current study was to investigate the behaviours and knowledge
of parents/carers in relation to safe child occupant travel in the Emirate of Dubai in the United Arab
Emirates (UAE). A community survey was completed by 786 participants who were responsible for
the safety of 1614 children (aged 10 years and younger). The survey included questions related to
the type, frequency and appropriateness of restraint use for their eldest child. Overall, 24 percent of
participants reported that they ‘never/almost never’ restrained their eldest child while travelling in
a motor vehicle, with this proportion increasing with child age. For example, though 89 percent of
participants reported that they restrained their infants (<1 year) in an ‘appropriate” restraint for their
age, this rate was much lower for children aged between 5 and 7 years (10%). Overall, these findings
suggest that a large proportion of child occupants, especially those aged five years and older, are not
appropriately restrained in vehicles, and therefore are at an increased risk of death or serious injury
in the event of a crash. Future research will validate this self-reported child restraint use data with
objective data from observations of real-world child restraint use behaviour in the UAE.

Keywords: child restraint systems (CRS); booster seats; child occupant; parents/carers;
restraint legislation

1. Introduction

Despite recent advances in vehicle and child restraint system (CRS) design, motor ve-
hicle crashes remain the leading cause of death and serious injuries for those aged between
five and 18 years [1]. This is a significant public health problem in most industrialised
countries throughout the world, including in the United Arab Emirates (UAE), where the
Department of Health of Abu Dhabi—the capital city of the UAE—announced that two out
of every three fatally injured children in Abu Dhabi are the result of a motor vehicle crash,
around three times the global average [2].

The World Health Organization (WHO) noted that infants and children need a restraint
that accommodates their size and weight and can adapt to cope with the different stages of
their development [3]. According to the National Highway Traffic Safety Administration
(NHTSA), misuse of CRS and booster seats is defined as a characteristic of restraining
the child in a CRS/booster seat, which may reduce the protection of the car seat/booster
seat in the event of a crash [4]. There are different types of restraints for child occupants,
depending on their size and age, including rearward-facing CRS, forward-facing CRS,
booster seats and adult seatbelts [1]. The results showed that CRS and booster seats showed
effectiveness in reducing nonfatal injury risk and when not seriously misused, CRS and
booster seats were associated with a 28 percent reduction in risk for death in children
aged 2 through 6 years and when including cases of serious misuse, the effectiveness esti-
mate was slightly lower (21%) [5]. However, the legislation regarding restraint requirements
for child occupants when travelling in a motor vehicle differs across the world [1].

In an attempt to prevent motor vehicle crashes and reduce their impact, different UAE
government entities have implemented various initiatives and awareness campaigns [6].
One of these initiatives relates to increasing CRS and booster seat use, because they are
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critical for providing specialised protection to child occupants in the event of a motor
vehicle crash [7,8]. Specifically, the UAE’s Federal Traffic Law No. (178) was amended in
July 2017 and mandated the use of CRS or booster seats for children aged four years and
younger, and stated that child occupants need to be 10 years or older (or at least 145 cm) to
travel in the front passenger seat of a motor vehicle [6,9].

Despite motor vehicle crashes being one of the leading causes of death and serious
injury for children in the UAE [2], limited research has been conducted in this area [10,11].
Inappropriately restrained child occupants were at nearly twice the risk of injury compared
with appropriately restrained children [12]. Grivna et al. [13] reported on child traffic
injuries in the UAE and noted that, during 2000-2006, there were 460 traffic deaths among
child occupants aged up to 14 years. In addition, the authors noted that the annual
average proportion of infants and toddlers (4 years and younger) who died in traffic
crashes was 66 percent, which is a high proportion of very young children as traffic victims
compared with international data from the World Health Organization [14,15]. According
to Grivna et al. [13], from the regional trauma registry of Al Ain city (in the UAE), the traffic
injuries accounted 42 percent of those aged 0-19 years hospitalised for injury; of these,
59 percent were vehicle occupants. Most importantly, no child occupants (aged 0-14 years)
who died in a crash were found to have used safety restraints and current legislation on
safety restraints provides no protection for children and is in any case poorly enforced.
Similarly, the findings by Assiry et al. [16], who retrospectively analysed the medical
records of paediatric patients aged 16 years and younger admitted to Asir Central Hospital-
Abha (main referral unit for southwestern Saudi Arabia) between 2012 and 2014 with
traumatic head injuries, reported that motor vehicle-related crashes are the leading cause of
all traumatic head injury cases in the region (63%), and 41 percent of these injuries occurred
while the child was occupant in the vehicle (21% for those aged between 3 and 7 years and
62% for those aged between 7 and 16 years), and more than half (55%) of all cases were
aged between seven and 16 years. A survey conducted by Al-Zahrani et al. [17] found that
the leading causes of child injury include motor vehicle crashes in in Riyadh, Saudi Arabia.

One of the earliest studies was conducted in 2008 by Barss et al. [18], who assessed
seatbelt wearing rates in Al Ain City (in the UAE) five years after the implementation of
seatbelt legislation in the UAE. The data were collected across 2003-2004 at five petrol
stations by interviewing the drivers of 500 vehicles (94% male, 47% UAE citizens and 26%
off-duty police or military). The study was conducted using an interviewer-administered
questionnaire on drivers’ perceptions about seatbelts and reasons for not using them, as
well as observing the use of seatbelts by drivers and passengers. The authors noted that
seatbelts were only used by 29 percent of drivers. In addition, within the observed vehicles,
382 vehicles also had child occupants (1 = 876 children) in which CRS and booster seat use
was extremely low; only one percent of the child occupants in the rear seat were restrained.
Furthermore, 23 percent of the child occupants were travelling in the front passenger seat,
almost entirely unrestrained.

In the same year, Grivna et al. [19] conducted a survey to explore the knowledge and
attitudes of 260 traffic police officers in Al Ain City regarding CRS and booster seat use
(56% UAE citizens). The authors reported that the police officers had misconceptions and
limited knowledge about age-appropriate CRS and booster seat use for different child
occupant age groups. The authors also reported that, though most participants felt that
CRS are necessary for front- and rear-seated child occupants (87%), the driver’s lap was
chosen as the safest place in the vehicle for children aged 12 years and younger by three
percent of the interviewed officers.

Another survey by Hassan et al. [20] was conducted with road-users (1 = 2397) through-
out all the Emirates to explore their perceptions on different traffic safety items. Of those
participants who reported having children, only 39 percent reported that they ‘regularly’
used CRS or booster seats for their children, and 35 percent reported that they ‘never” used
them. In terms of participants’ self-assessment of their awareness level of the traffic laws
and regulations, 35, 32 and 24 percent indicated that they had a ‘high’, ‘above average’
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and ‘average’ level of awareness, respectively. However, approximately 11 percent of
the participants reported that they had ‘no” level of awareness. Interestingly, 60 percent
of participants suggested that campaigning for traffic safety is the most important area
that needs improvement, and 53 percent suggested that stricter traffic laws and better
enforcement was the second most important area.

Bromfield and Mahmoud [21] used an online survey to explore parents’ use of re-
straints for their children aged 13 years and younger in Al Ain City from 2013-2014. Based
on the responses from 366 parents, the authors reported that less than 20 percent of parents
reported that they ‘always’ used a CRS for their child occupant (aged 0-23 months), but
that this rate declined depending on whether it was their first-born or subsequent child.
The authors also noted that CRS non-use increased as the child’s age increased. For exam-
ple, for child occupants aged between 2—4 and 4-8 years, the proportion of parents who
reported that they ‘never’ used a CRS or booster seat ranged from 37-61 and 53-67 percent,
respectively. Additionally, the authors noted that many of the parents who reported that
they used a CRS also reported examples of incorrect or inappropriate use. The authors
concluded that there is an urgent need for further studies on the facilitators and barriers
that are associated with correct and appropriate CRS, booster seat and seatbelt use in the
UAE, as well as intervention research to inform locally relevant and culturally appropriate
public information campaigns.

Bendak and Alkhaledi [22] used a questionnaire to estimate the rate of CRS and booster
seat use among children aged between birth and five years in the UAE. From 2014-2015,
the authors interviewed 494 parents (44% male) who were randomly approached out the
front of schools, childcare centres and in car parks of shopping centres. Nine percent of the
parents reported that they ‘did not” or ‘rarely’ restrained their children while travelling in a
motor vehicle. However, the authors did note that there were differences in CRS and booster
seat use across ethnic groups living in UAE. For example, parents with European/North
American heritage reported the highest CRS and booster seat use rates (91% reported that
they ‘always’ restrained their children) compared to parents with Middle Eastern (68%) or
Asian heritage (50%).

Elhalik, El-Atawi and Mahfouz [23] conducted a survey regarding CRS use at the Latifa
Women and Children Hospital in Dubai, which is one of the largest maternity and children’s
hospitals in the UAE. Over a six-month period in 2017-2018, 201 mothers of newborns
from two postnatal wards were recruited. The authors reported that all participants (100%)
believed that a CRS is the safest way to transport their child and would like to use it in
future. However, the authors noted that 63 percent of the mothers identified reasons for
not having a CRS when they left the hospital. For example, 35 percent specified that there
is no law enforcing the use of a CRS in Dubai. Interestingly, 75 percent of the mothers
supported the need for a law enforcing the use of a CRS or booster seat for child occupants
aged four years and younger. The authors noted that, even though all the mothers felt
that a CRS was the safest means of transporting their newborn and that they intended to
use one in the future, they were not using one. The authors concluded that these findings
identified a wide gap between the beliefs and behaviours of mothers in the UAE regarding
CRS importance and use, as well as the importance of legislation.

Most recently, Najah, Abuzwidah and Khalil [24] conducted a survey to explore the
factors that influence the commitment to wearing a seatbelt in the UAE. The survey was
completed by 500 participants (72% female, with 29% having more than three children). The
authors reported that 32 percent of parents do not tell their children in the rear seat to wear
their seatbelts. The authors also explored whether parents” behaviours had changed over
time. In 2017, for instance, 70 percent of parents reported that they ‘always’ encouraged or
taught their children to fasten their seatbelts, whereas two percent reported that they ‘never’
did so. However, by 2018, 75 percent of parents reported that they ‘always’ encouraged
their children to use it, whereas one percent reported that they ‘never’ did so. In 2019,
20 percent of parents said that they ‘always’ made sure their children are restrained, but,
unfortunately, 32 percent admitted that they ‘never” did so. In addition, in 2019, there was
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an increase in the number of participants who reported that they did not use a seatbelt
in the rear seat. The authors concluded that following the introduction of Federal Traffic
Law No. (178) related to correct and appropriate use of CRS, booster seats and seatbelts,
seatbelt-wearing rates increased; however, due to the lack of enforcement by the law, the
rates decreased again in 2019.

In her thesis, Abdulrahman [25] investigated the challenges and opportunities for child
occupant safety in Abu Dhabi. The study further examined the participants’ perspectives
on factors that placed child occupants at risk in society as they presented information
about risk factors that they had seen in Abu Dhabi. The majority of the participants (n = 7)
stated that vehicles and roads presented the highest risk for child occupants. Participants
indicated that they dealt with cases of child safety when parents or other adults failed to
use child restraints. In some instances, parents reported that they had witnessed instances
in which parents would allow a child to use the front passenger seat or sit on the lap of the
driver, whether the vehicle was stationary or in motion.

A recent review conducted by Abdullah, Mourad and Muhammad [10] identified all
the child occupant safety studies that had been conducted in the UAE during the previous
three decades. The results of the review concluded that very few published studies have
specifically investigated CRS and booster seat use in the UAE. In addition, the authors noted
that, although several promotional campaigns on child occupant safety have been launched
in the UAE over the years, there has been limited success in enhancing child occupant
safety. The authors hypothesised that one of the explanations for this limited success is
that most of the child occupant safety campaigns within the UAE have been replicas of
campaigns that had been previously used in other western or developed countries. For
example, the campaigns were mostly focused on raising awareness levels restraint use
without considering the societal norms and behaviours regarding CRS, booster seat and
seatbelt use, misuse and non-use in the UAE.

In addition, Awadalla and Albuquerque [26] analysed data collected from all reported
crashes occurring between 2012 and 2017 and reported that many people are still not
correctly restraining their children in the Emirate of Abu Dhabi, and this finding may also
be relevant to other GCC countries (i.e., Saudi Arabia, Qatar, Kuwait, Oman and Bahrain)
due to their similarities in road design, vehicle fleet and driving culture. For example,
Alomani et al. [27] assessed the epidemiology, patterns and outcome of trauma in the
paediatric population in the Qassim region in Saudi Arabia. The authors investigated
133 cases of children who were admitted to the paediatric intensive care unit (PICU) and
paediatric surgery ward and found that these injuries were most frequently the result of
road traffic crashes.

Study Objectives

The overall objective of the current study was to investigate the behaviours and
knowledge of parents/carers in relation to safe child occupant travel in the Emirate of
Dubai in the United Arab Emirates (UAE). In addition, the current study aimed to explore
the following research questions:

e  What is the type and frequency of restraint use (i.e., CRS, booster seat and seatbelt) for
child occupants aged 10 years and younger while travelling in their motor vehicles?

e  What are the factors that influence the frequency of restraint use for child occupants
aged 10 years and younger?

e  What are the factors that influence appropriate restraint use for child occupants aged
10 years and younger?
What are the reasons for restraint non-use?
What is the level of awareness regarding the introduction of CRS and boosters seat
legislation in the UAE?
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2. Materials and Methods
2.1. Participants

Participants were recruited in this current study if they were: (a) aged 18 years or older,
(b) parents/carers of at least one child aged between birth and ten years and (c) resided in
the UAE.

2.2. Materials

The parents/carers completed a face-to-face community survey (see Supplementary Materials),
which contained 23 questions that took approximately 20 min regarding parents” and carers’
behaviours and knowledge related to safe child occupant travel in the UAE.

2.2.1. Socio-Demographic Characteristics

The parents/carers provided information about their: age, gender, the highest level of
completed education, Emirates of residency and adult seatbelt use.

2.2.2. Child Characteristics and Restraint Use

Parents/carers were asked to provide information about the number (and the age and
gender) of any children they travel with in their motor vehicle and the type of restraint
that the child used most often (i.e., capsule, CRS, booster seat, seatbelt or no restraint). The
appropriateness of the restraint type for the eldest child’s age was classified according to
the recommendations by NHTSA [4]. According to Goodwin et al. [28], both the American
Academy of Paediatrics and NHTSA recommend child occupants stay rear facing for as
long as possible until they outgrow the height or weight limits of the restraint, and then use
a forward-facing CRS for as long as possible. Another study by Decina et al. [29] stressed
the need for back seat positioning for all child ages because it offers independent and
additive safety protections in a crash and should be recommended concurrently with each
restraint configuration.

2.2.3. Non-Use of Restraint for Children

Participants who indicated that they had not restrained their eldest child were asked
to indicate reasons for their non-use.

2.2.4. General Knowledge

Parents/carers were asked about their knowledge regarding the importance of using
a restraint appropriate for their child’s age/size, issues regarding CRS or booster seat
selection and installation within their vehicle, and knowledge regarding the upcoming
introduction of CRS and booster seat legislation in the UAE.

2.2.5. Responses

In responding to these questions, participants were required to limit their responses to
just five categories, namely, (1) Always, (2) Almost always, (3) Sometimes, (4) Never and
(5) Almost never. In a few instances, they were also asked to elaborate further.

2.3. Procedure

The study was approved by the Monash University Human Research Ethics Commit-
tee (MUHREC), Melbourne, Australia and was conducted with the assistance of the Roads
and Transport Authority (RTA) in Dubai, United Arab Emirates.

A pilot study of the survey was conducted with a focus group of eight participants
(mothers of children below 10 years old), and their feedback led to several refinements to
improve the clarity of the survey for the targeted audience in the UAE. The final version of
the community survey format is provided in the Supplementary File.

The face-to-face community surveys were conducted in 2017 by trained interviewers
(male and female) in different public places in Dubai (UAE), including: shopping malls,
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a maternal hospital and several RTA customer service centres. Approval to conduct the
community surveys at all locations was granted prior to data collection.

Potential participants (both male and female) were randomly approached at these
locations and invited to participate in the community survey, and an informed consent was
obtained from all participants involved in the study. Each survey took approximately 20
minutes to be completed and was administered in either Arabic or English, depending on
the participant’s preference.

It is important to note that this study was conducted prior to the introduction of the
UAE’s amended Federal Traffic Law No. (178) in July 2017 that mandated the use of CRS
or booster seats for child occupants aged four years and younger [9].

2.4. Data Analysis

Descriptive statistics were conducted to describe the sample. A series of chi-square
analyses were conducted to explore the parents’/carers’ behaviours and knowledge relating
to safe child occupant travel in the Emirate of Dubai in the UAE. All statistical analyses
were conducted using IBM SPSS Statistics for Windows, version 28 (IBM Corp., Armonk,
NY, USA).

3. Results

The findings for this study are presented in five main sections: (1) Participants’ socio-
demographic characteristics and their seatbelt use; (2) Characteristics of the participants’
eldest child and the type and frequency of their restraint use while travelling in a motor
vehicle, (3) Factors that influence the frequency and appropriate restraint use for child
occupants while travelling in a motor vehicle; (4) Reasons for non-use of restraints, and
(5) Participants’ level of awareness of the introduction of CRS and booster seat legislation
in the UAE.

3.1. Participants” Socio-Demographic Characteristics

The survey was completed by 786 parents/carers who were responsible for 1614 children
(aged between birth and 10 years). Table 1 shows that most participants: were aged
between 26 and 35 years (48.5%); were female (58.3%); had completed an undergraduate
university degree (67.9%); were not UAE nationals (61.1%); ‘always’” used their seatbelt
while travelling in a motor vehicle (72.1%) and lived in the Emirate of Dubai (79.0%).

Table 1. Participants’ socio-demographics characteristics and restraint use.

Socio-Demographics Characteristics % (n)
18-25 6.9% (54)
26-35 48.5% (381)
Age (years) 36-49 39.7% (312)
50+ 5.0% (39)
Cend Male 41.7% (328)
ender Female 58.3% (458)
Highest level of Middle/High School 22.90/0 (180)
completed education Undergraduate degree 67.9% (534)
Postgraduate degree 9.2% (72)
. . UAE 38.9% (306)
Nationality Other nationality 61.1% (480)
Always 72.1% (567)
Almost always 14.0% (110)
Adult seatbelt use Sometimes 9.9% (78)
Never/Almost never 3.8% (30)
Dubai 79.0% (621)

Emirate of residency Other Emirate 21.0% (165)
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3.2. Child Characteristics and Restraint Use

Participants had a mean of just over two children within their families. Table 2
shows that most of the participants’ eldest children were: aged between one and seven
years (65.6%); male (55.7%); restrained by a seatbelt (48.0%) and “always’ restrained while
travelling in a vehicle (44.4%).

Table 2. Eldest child characteristics and type and frequency of restraint use.

Child Characteristics % (n)

<1 year 4.6% (36)
Ace arou 1-4 years 32.8% (258)
ge group 5-7 years 32.8% (258)
8-10 years 29.8% (234)
Gend Male 55.7% (438)
ender Female 44.3% (348)

Capsule 6.9% (54)
CRS 21.0% (165)

Restraint type Booster seat 6.4% (50)
Seatbelt 48.0% (377)
No restraint 17.8% (140)
Always 44.4% (349)
. Almost always 15.8% (124)
Restraint frequency use Sometimes 16.0% (126)
Never/Almost never 23.8% (187)

3.3. Factors That Influence Frequency of Restraint Use for Child Occupants

This study investigated the relationships between participants’ characteristics and the
frequency of the restraint use for their eldest child while travelling in a motor vehicle.

3.3.1. Participants” Age Group by Frequency of Child’s Restraint Use

There was a significant relationship between participants” age group and the frequency
of restraint use for their eldest child (x?(9) = 38.9, p < 0.001) (See Figure 1). Younger
participants (i.e., aged 18-25 years) were more likely to report that they ‘always’ restrained
their eldest child while travelling in a motor vehicle, whereas older participants (i.e., aged
36-49 and 50+ years) were more likely to report that they ‘never/almost never’ restrained
their eldest child while travelling in a motor vehicle.

3.3.2. Participants” Gender by Frequency of Child’s Restraint Use

There was also a significant relationship between participants’ frequency of restraint
use for the eldest child and the participant’s gender (x*(3) = 13.0, p < 0.001) (see Table 3).
Female participants were more likely to report that they ‘always’ restrained their eldest
child while travelling in a motor vehicle (48.7%) compared with male participants (38.4%).

Table 3. Participants” gender and frequency of restraint use for their eldest child while travelling in a

motor vehicle.

Gender
Frequency of Restraint Use Female Male
% (n) % (n)
Always 48.7% (223) 38.4% (126)
Almost always 14.6% (67) 17.4% (57)
Sometimes 16.8% (77) 14.9% (49)

Never/Almost never 19.9% (91) 29.3% (96)
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70%
60% 57.4%
51.2%
50% 46.2%
40%
33.7%
31.1% 30.8%
30%
0,
Yo% 20.4% ean 18.9% 20.8%
() 3% 0,
11.1% 13.6% 14.4% 1>4%
11.1% /
- I I I I i
[
18-25 years 26-35 years 36-49 years 50+ years
B Always ® Almost always B Sometimes M Never & Almost never
Figure 1. Respondents’ age group and frequency of restraint use for their eldest child while travelling
in their vehicle.
3.3.3. Participants” Education Level by Frequency of Child’s Restraint Use
There was also a significant relationship between participants’ frequency of restraint
use for the eldest child and their education level (x%(6) = 46.3, p < 0.001) (see Table 4).
Participants who had completed a postgraduate or undergraduate degree were more likely
to report that they ‘always’ restrained their eldest child while travelled in a motor vehicle
(50.0%, 47.0% respectively) compared to participants who had completed middle/high
school (34.4%).
Table 4. Participants’ education level and frequency of restraint use for their eldest child.
Education Level
Frequency of Restraint Use Middle/High School Undergraduate Degree Postgraduate Degree
% (1) % (1) % (n)
Always 34.4% (62) 47.0% (251) 50.0% (36)
Almost always 10.0% (18) 18.0% (96) 13.9% (10)
Sometimes 13.3% (24) 17.2% (92) 13.9% (10)
Never/Almost never 42.2% (76) 17.8% (95) 22.2% (16)

3.3.4. Participants” Nationality by Frequency of Child’s Restraint Use

There was a significant relationship between participants’ frequency of restraint use
for their eldest child and their nationality (x*(3) = 26.9, p < 0.001) (see Table 5). Participants
with UAE nationality were less likely to report that they ‘always’ restrained their eldest
child (28.9%) compared with participants from other nationalities (71.1%).
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Table 5. Participants’ nationality and frequency of restraint use for their eldest child while travelling

in a vehicle.

Nationality
Frequency of Restraint Use UAE Other Nationality
% (n) % (n)
Always 28.9% (101) 71.1% (248)
Almost always 44.4% (55) 55.6% (69)
Sometimes 49.2% (62) 50.8% (64)
Never/Almost never 47.1% (88) 52.9% (99)

3.3.5. Participants’ Seatbelt Use by Frequency of Child’s Restraint Use

There was a significant relationship between participants’ frequency of restraint use
for the eldest child and the frequency of their own seatbelt use (x*(9) = 69.4, p < 0.001) (see
Table 6). Participants who reported that they ‘always’ restrained their eldest child were
most likely to report that they ‘always’ used their own seatbelt (51.1%) and least likely to
report that they ‘never/almost never’ used their seatbelt (18.2%).

Table 6. Participants’ seatbelt use and frequency of restraint use for their eldest child while travelling

in a vehicle.

Participants’ Seatbelt Use

Frequency of

Restraint Use Never & Almost Never ~ Sometimes  Almost Always Always
% (1) % (1) % (1) % (1)
Always 25.8% (8) 20.5% (16) 31.8% (35) 51.1% (290)
Almost always 6.5% (2) 11.5% (9) 24.5% (27) 15.2% (86)
Sometimes 16.1% (5) 19.2% (15) 16.4% (18) 15.5% (88)
Never & almost 51.6% (16) 48.7% (38) 27.3% (30) 18.2% (103)

never

3.3.6. Participants” Emirate of Residency by Frequency of Child’s Restraint Use

There was no significant relationship between participants’ frequency of restraint use
for the eldest child and their Emirate of residency (x*(3) = 3.6, p = 0.306) (see Table 7).
Participants who were residents in Dubai were just as likely to report that they ‘always’
restrained their eldest child (43.8%) as participants who were residents of the ‘Other
emirates’ (44.4%).

Table 7. Participants” Emirate of residency and frequency of restraint use for their eldest child.

Emirate of Residency

Frequency of Restraint Use Dubai Other Emirates
% (1) % (n)
Always 43.8% (14) 44.4% (335)
Almost always 6.3% (2) 16.2% (122)
Sometimes 25.0% (8) 15.6% (118)
Never/Almost never 25.0% (8) 23.7% (179)

3.4. Child-Related Factors That Influence Restraint Use
3.4.1. Child’s Age Group by Frequency of Restraint Use

There was a significant relationship between the eldest child’s age group and the fre-
quency with which they were restrained, x*(9) = 110.7, p < 0.001 (see Figure 2). Participants
were more likely to report that they ‘always’ restrained their eldest child if they were in
a younger age group (<1 year: 75.0%, 1-4 years: 61.6%) than if they were in an older age
group (5-7 years: 39.5%; 8-10 years: 26.1%).
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80%
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Figure 2. Child’s age group and frequency of restraint use while travelling in a motor vehicle.

3.4.2. Child’s Age Group by Type of Restraint Use

There was a significant relationship between the eldest child’s age group and their
restraint type, x2(12) = 592.6, p < 0.001 (see Figure 3). Participants were more likely to
report that they had restrained their eldest child in a capsule for those aged one year or
younger (77.8%), in a CRS if aged between one and four years (53.8%) and in a seatbelt for
those aged five years and older. It was also interesting to note that the likelihood of not
being restrained increased with the eldest child’s age.

3.4.3. Childs” Age Group by Appropriateness of Restraint Type

There was a significant relationship between the eldest child’s age group and the
appropriateness of their restraint type, x%(3) = 231.0, p < 0.001 (see Figure 4). Participants
were more likely to report that they had restrained their eldest child in an ‘appropriate’
restraint (based on their age) if their eldest child was aged less than one year (88.9%) and
least likely if their child was aged between five and seven years (9.9%).

3.5. Non-Use of Restraint for Children

One hundred and eighty-seven participants (i.e., 23.8% of the total sample) reported
that they ‘never/almost never’ restrained their eldest child while travelling in a motor
vehicle. These participants were asked if there was a specific reason for ‘never/almost
never’ restraining their eldest child. The most common response was ‘child’s discomfort’
(46.5%) (see Figure 5). Other reasons included ‘lack of CRS importance’ (17.6%), ‘insufficient
space’ in the vehicle (11.2%), ‘nearby destinations’ (3.7%), ‘no legal penalties” (2.1%) and
‘CRS are too expensive’ (1.6%).

3.6. Parents” Awareness of the Introduction of CRS and Boosters Seat Legislation

Participants were asked if they were aware of the CRS and booster seat legislation
that was about to be introduced in the UAE. More than two thirds of participants (77.6%)
reported that they were aware that there was legislation which was about to be introduced
that required the driver to restrain their child(ren) while travelling in a moving vehicle.
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There was a significant relationship between parents” knowledge of CRS and booster seat
legislation that was about to be introduced and the frequency of restraint use for their
eldest child, x2(3) = 35.3, p < 0.001 (see Table 8). Participants who reported that they
were aware of this legislation were less likely to report that they ‘never/almost never’
restrained their eldest child (19.0%) compared to participants who were not aware of this

legislation (40.3%).
90%
80% 77.8%
70% 67.8%
62.5%
0,
60% 53.8%
50%
40%
30% 26.1%
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Figure 3. Type of restraint by age group for the eldest child.
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Figure 4. Appropriateness of restraint use by age group for the eldest child.
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Other

17.6%

Figure 5. Reasons for ‘never/almost never’ restraining their eldest child while travelling in a motor
vehicle (n = 187).

Table 8. Participant’s awareness of the upcoming introduction of CRS and booster seat legislation
and frequency of restraint use for their eldest child while travelling in a motor vehicle.

Awareness of Introduction CRS and Booster Seat Legislation

Frequency of Restraint Use Aware (Yes) Not Aware (No)
% (1) % (n)
Always 47 4% (289) 34.1% (60)
Almost always 17.2% (105) 10.8% (19)
Sometimes 16.4% (100) 14.8% (26)
Never/Almost never 19.0% (116) 40.3% (71)

4. Discussion

The overall objective of the current study was to investigate the behaviours and
knowledge of parents/carers in relation to safe child occupant travel in the Emirate of Dubai
in the United Arab Emirates (UAE). Specifically, this study implemented a community
survey to study participants’ responses to the five research questions set up to address
this objective:

o  What is the type and frequency of restraint use (i.e., CRS, booster seat and seatbelt) for
child occupants aged 10 years and younger while travelling in their vehicles?

e  What are the factors that influence the frequency of restraint use for child occupants
aged 10 years and younger?

e  What are the factors that influence appropriate restraint use for child occupants aged
10 years and younger?
What are the reasons for restraint non-use?
What is the level of awareness regarding the introduction of CRS and booster seat
legislation in the UAE?

The results from this study will provide insights to improve child occupant safety in
the UAE, which is important given that two out of every three fatally injured children in
Abu Dhabi have been in a motor vehicle crash, around three times the global average [2].
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4.1. Type and Frequency of Restraint Use

Overall, the study shows that less than half (44.4%) of the participants reported
that they ‘always’ restrained their eldest child while travelling in a motor vehicle. In
addition, 23.8 percent reported that they ‘never/almost never’ restrained them. These
findings are consistent with the findings from other, similar studies in the Arabian Gulf
countries [15,17,24,30-33].

Not surprisingly, as shown in Figure 3, there was a significant relationship between the
eldest child’s age group and their restraint type. Children were most likely to be restrained
in a capsule if aged one year or younger, in a CRS if aged between one and four years, and
in a seatbelt if aged five years and older. This study finding is of great concern since, as
mentioned earlier, according to the World Health Organization (WHO) reports, road traffic
injury is the primary cause of death for children five years and older [1]. It is interesting
to note that the likelihood of not being restrained increased with the increase of child age
from 5 years in this study, a practice that puts these children at a high risk of fatal injury in
the event of a crash.

4.2. Significant Factors That Influence Frequency of Restraint Use for Child Occupants

The current study also identified some of the participants’ socio-demographic factors
that were significantly associated with the frequency of restraint use for their eldest child.
The first factor was the participant’s age; as shown in Figure 1, younger participants
(i.e., aged 18-25 years) were more likely to report that they ‘always’ restrained their eldest
child compared to older participants (i.e., aged 3649 and 50+ years). These findings
are consistent with the outcomes that were reported by Zaidan [30], in which younger
parents were more likely to report that they restrained their children compared to older
parents. However, it is inconsistent with the findings of Bendak and Alkhaledi [22] and
Fildes et al. [32], who reported that older participants were more likely to restraint their
children. The second factor was participant gender, as shown in Table 3, with female
participants more likely to report that they ‘always’ restrained their eldest child while
travelling in a motor vehicle compared with male participants. This finding is consistent
with Bendak and Alkhaledi [22] and with Liu et al. [34], in which more female parents
answered ‘yes’ to CRS use for their children (<12 years) compared to male parents. It is
also consistent with the findings of Lei et al. [35], in which the use of CRS was statistically
significantly higher among female participants. Awadalla and Albuquerque [26] found
that Emirati male drivers had a higher risk of being involved in a fatal road crash in Abu
Dhabi, potentially explaining the results of this study in relation to gender. Our findings
also show the third factor is related to participant education, which is similar to the findings
of Bendak and Alkhaled [22] and Fildes et al. [32], in which participants holding a higher
educational degree were more likely to report that they ‘always’ restrained their children.
We also found that participants’ culture and nationality might play a role, as a fourth factor,
with participants with UAE citizenship less likely to report that they ‘always’ restrained
their eldest child compared with participants from other nationalities. The last factor was
related to a possible correlation between parental seatbelt use and the use of CRS for their
child, which is consistent with the findings of Fildes et al. [32].

The current study also identified some child characteristics that were significantly
associated with the frequency of restraint use. Participants were more likely to ‘always’ use
a restraint for younger children (i.e., aged less than one year), and restraint use decreased
with the child’s age. Similarly, Fildes et al. [32] observed that the use of restraints for older
children was generally less than those of younger children in rear seats in Saudi Arabia,
putting children aged five years and above at the highest risk of death or serious injury in
the event of a crash.

4.3. Factors That Influence Appropriate Restraint Use for Child Occupants

In this study, the results showed that there was a significant relationship between the
eldest child’s age group and the appropriateness of their restraint. As shown earlier in
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Figure 4, the proportion of appropriately restrained children was highest for those aged less
than one year and lowest for those aged between five and seven years. Although almost
ninety percent of the interviewed participants reported that they appropriately restrained
their infants, this percentage decreased dramatically with five- to seven-year-old children,
with only circa ten percent of the participants claiming to use an appropriate restraint. A
previous study in the UAE by Elhalik et al. [23] found that only 45.7 percent of parents
claimed that they used CRS when leaving the hospital with their newborn child.

4.4. Non-Restraint Use Factors

The reasons for not using the restraint for children were reported by the parents/carers
and outlined in Figure 5 above. Almost half of the participants (46.5%) reported that they
did not restrain their children due to the discomfort of their child, and 17.6 percent of
participants attributed the non-use of restraint to the lack of importance of CRS. These find-
ings are consistent with the reasons given by participants in the study by Fildes et al. [32],
who believed that children were adequately restrained by their parents (i.e., in their arms
or laps), and they were well-protected ‘spiritually’. A considerable portion (31.3%) in
Fildes et al. [32] study opined that holding the newborn in their arms was safer; about
18 percent considered seatbelts unnecessary for children, and more than half (54.2%) did
not have a child safety seat fitted to their vehicle while leaving the hospital with their
newborn. On the other hand, our findings regarding the discomfort of the child and the use
of restraint is inconsistent with Fong et al. [36], who found that there was no significant re-
lationship between either parent-reported comfort and restraint misuse or parent-reported
comfort and age-appropriate restraint choice. ‘Insufficient space’ in the vehicle (family size,
number of children in the family, vehicle size) was the third highest (11.2%) reason given for
non-restraint use in our study, which is consistent with Zaidan [30] and Nelson et al. [37],
who linked low use of CRS with both family and car size.

4.5. Knowledge of the Impending CRS and Boosters Seat Legislation in the UAE

At the time of this study, the new CRS and booster seat legislation had not yet been
implemented in the UAE. However, the results showed that the majority of participants
(77.6%) were aware that the legislation was about to be introduced, and those who were
aware of the impending law were more likely to report that they ‘always’ restrained
their eldest child compared to participants who were not aware. A previous study by
Fildes et al. [32] recommended to extend the current legislative requirements in the KSA to
mandate the use of CRS for children to improve compliance towards CRS use.

5. Challenges and Opportunities

The data in the current study were collected through a face-to-face community survey,
and the survey team was trained by a research team from Monash University Accident
Research Centre (MUARC) in Melbourne, Australia, with the collaboration of the Roads
and Transport Authority (RTA) in Dubai, United Arab Emirates. However, it is important
to note that the data are self-reported and therefore may be subject to biases. The sample
also might not be considered as representative of the UAE population, and it is important
to note that the survey responses have not been validated in this study; this is a potential
limitation of the current study. The focus of the literature review was on the most relevant
studies from UAE and GCC countries (i.e., Saudi Arabia, Qatar, Kuwait, Oman and Bahrain)
due to their similarities in road design, vehicle fleet and driving culture. However, the
inconsistencies between our findings and previous studies may be due to differences
in survey methodology or participant demography. One way to validate some of our
findings would be to conduct an observation study to observe real-world restraint use
and compare it with the behaviours that were self-reported during the community survey.
Finally, the data were collected in 2017, and it will be important to replicate this study after
the introduction of the new restraint legislation to determine whether the legislation has
improved restraint use for child occupants aged 10 years and younger. We believe that
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this study is novel because it is the first study that has specifically investigated both the
frequency and appropriateness of restraint use for children aged 10 years and younger in
the UAE that takes demographic and cultural influences into consideration.

6. Conclusions

The findings of a study entitled “Epidemiology and Prevention of Child Injuries in
the United Arab Emirates” were discussed during a policy session for injuries among
children at the Arab Children Health Congress held in Dubai in 2010, and, thereafter, the
outcomes were published under the title “Accidental injuries prime death cause of children
in the United Arab Emirates’, in which a policy roundtable recommended a key policy that
included strengthening and combining efforts in the areas of surveillance and research,
building capacity in these areas, developing a regional strategy on child injury prevention,
identifying clear indicators and targets, as well as creating a culture of safety through
awareness and education campaigns towards families and children [38].

The current study has identified several important findings that should be the focus
of future awareness programs. Of most concern is the low proportion of child occupants
reportedly travelling in an appropriate restraint in general, and specifically for children
aged between 5 and 7 years. Education and awareness programs that describe the dangers
of premature graduation to an adult seatbelt are urgently needed. Any future programs
also need to focus on increasing the awareness of specific demographic segments (i.e.,
older parents, males, UAE nationals, parents with lower levels of education). There is
also a need to discuss restraint discomfort and increase awareness regarding appropriate
restraint use in addition to exploring options for large families to travel safely with their
children in motor vehicles. The outcomes of the current study have been shared with the
Roads and Transport Authority (RTA) in Dubai, so they can use the outcomes for child
safety programs.

Given the predominant role of social media in the UAE, the use of this medium
for the dissemination of appropriate messages should be explored. Future research is
currently underway to validate the self-reported data in this study with observations of
on-road behaviour. These findings will be used identify recommendations that can help to
increase correct and appropriate restraint use for child occupants while travelling in motor
vehicles throughout the UAE. In addition, it will be important to replicate this study after
the introduction of the new restraint legislation to determine whether the legislation has
improved restraint use for child occupants aged 10 years and younger.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/ijerph19105966/s1, Restraint Use for Child Occupants in Dubali,
United Arab Emirates.

Author Contributions: Conceptualization, I.A., BN.F, D.B.L. and S.K.; methodology, I.A., BN.F,,
D.B.L. and S.K,; formal analysis, I.A.; resources, I A.; writing—original draft preparation, I.A., S.K.,
B.N.E. and D.B.L.; writing—review and editing, I.A., S.K., BN.F. and D.B.L.; project administration,
I.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was approved by the Monash University Human
Research Ethics Committee (MUHREC) Approval Code: 2017-1292, Approval Date: 4 April 2017.

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: The dataset supporting the conclusions of this article is available from
the corresponding author on reasonable request.

Acknowledgments: We would like to acknowledge the valuable help from the entities who facilitated
the data collection for this study at different public areas in Dubai, such as Al Barsha Mall, Dubai
Marina Mall, Latifa Women and Children Hospital, Tasjeel (Vehicle Registration and Renewal Service
Centre) and RTA Customer Service Centre. We also acknowledge the effort made by the volunteer


https://www.mdpi.com/article/10.3390/ijerph19105966/s1
https://www.mdpi.com/article/10.3390/ijerph19105966/s1

Int. |. Environ. Res. Public Health 2022, 19, 5966 16 of 17

interviewers who contributed positively to the collection of the data. A major thanks is owed to the
amazing people at Traffic Awareness Section at the RTA; in particular, to Deema Hussein (Traffic
Awareness Senior Manager) for her support to accomplish this study, and to the amazing team of
Thuraya Al Mulla and Shareef Abu Taha. Finally, we would like to thank the participants, as without
their involvement, this study would not have been possible.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. World Health Organization. Global Status Report on Road Safety 2018; World Health Organization: Geneva, Switzerland, 2018.

2. Health Authority Abu Dhabi. Secure Your Child in a Car Seat, Every Time, Every Trip. Available online: https://www.haad.ae/
roadsafety/childseatbelt.html (accessed on 19 July 2017).

3. World Health Organization. Seat-Belts and Child Restraints: A Road Safety Manual for Decision-Makers and Practitioners; World
Health Organization: Geneva, Switzerland, 2009.

4. Greenwall, N. National Child Restraint Use Special Study; National Highway Traffic Safety Administration: Washington, DC,
USA, 2015.

5. Elliott, M.R,; Kallan, M.].; Durbin, D.R.; Winston, EK. Effectiveness of child safety seats vs seat belts in reducing risk for death in
children in passenger vehicle crashes. Arch. Pediatrics Adolesc. Med. 2006, 160, 617-621. [CrossRef] [PubMed]

6.  The United Arab Emirates Government Portal. Road Safety. Available online: https://government.ae/en/information-and-
services/justice-safety-and-the-law/road-safety (accessed on 19 July 2017).

7. Anund, A.; Falkmer, T.; Forsman, A.; Gustafsson, S.; Matstoms, Y.; Strensen, G.; Turbell, T.; Wendll, J. Child Safety in Cars: Literature
Review; Statens Vag-och Transportforskningsinstitut: Linkoping, Sweden, 2003.

8. Mendoza, A.E.; Wybourn, C.A.; Mendoza, M.A.; Cruz, M.].; Juillard, C.J.; Dicker, R.A. The worldwide approach to Vision Zero:
Implementing road safety strategies to eliminate traffic-related fatalities. Curr. Trauma Rep. 2017, 3, 104-110. [CrossRef]

9.  Department of Health Abu Dhabi. DOH Guideline for Safe Transportation of Children at Hospital Discharge; Department of Health
Abu Dhabi: Abu Dhabi, United Arab Emirates, 2018.

10. Abdullah, K.A.; Mourad, A.H.I; Muhammad, A.U. Child Passenger Safety in the United Arab Emirates: A Review. In Proceedings
of the 2020 Advances in Science and Engineering Technology International Conferences (ASET), Dubai, United Arab Emirates,
4 February-9 April 2020; pp. 1-6.

11.  Al-Dah, M.K. Causes and Consequences of Road Traffic Crashes in Dubai, UAE and Strategies for Injury Reduction; Loughborough
University: Loughborough, England.

12. Durbin, D.R.; Chen, I; Smith, R.; Elliott, M.R.; Winston, FK. Effects of seating position and appropriate restraint use on the risk of
injury to children in motor vehicle crashes. Pediatrics 2005, 115, e305-e309. [CrossRef] [PubMed]

13. Grivna, M,; Barss, P.; El-Sadig, M. Epidemiology and Prevention of Child Injuries in the United Arab Emirates: A Report for SafeKids
Worldwide; Faculty of Medicine and Health Sciences, Roadway Transportation and Traffic Safety Research Center: Al Ain,
United Arab Emirates, 2008.

14.  World Health Organization. Global Status Report on Road Safety 2015; World Health Organization: Geneva, Switzerland, 2015.

15.  World Health Organization. Global Status Report on Road Safety, Time For Action. Inj. Prev. 2015, 15, 286.

16. Assiry, K.; Abdulmutali, H.; Alqahtani, A.; Alyahya, A.; Elawad, M. Traumatic head injuries in children: Experience from Asir,
KSA. Online J. Med. Sci. Res. 2014, 3, 44-47.

17. Al-Zahrany, M.S.; Al-Shuwair, EN.; Al-Zahrani, M.A.; Temsah, M.-H.; Al-Sohime, F; Al-Mosned, B.S.; Al-Soliman, M.A.;
Abaalkhail, M.S. Self-reported Unintentional Injuries in Families Visiting the ‘Childhood Safety Campaign’ in Saudi Arabia.
Egypt. ]. Hosp. Med. 2018, 71, 2280-2286. [CrossRef]

18. Barss, P.; Al-Obthani, M.; Al-Hammadi, A.; Al-Shamsi, H.; El-Sadig, M.; Grivna, M. Prevalence and issues in non-use of safety
belts and child restraints in a high-income developing country: Lessons for the future. Traffic Inj. Prev. 2008, 9, 256-263. [CrossRef]

19. Grivna, M.; Al-Shamsi, H.; Al-Hammadi, A.; Al-Obthani, M.; Al-Ali, M.; Al-Senani, A.; El-Sadig, M.; Bernsen, R.; Barss, P. Child
restraints a cross-sectional study on knowledge, attitude and practice of traffic police in United Arab Emirates. Inj. Prev. 2010,
16, A241. [CrossRef]

20. Hassan, M.N.; Hawas, Y.E.; Maraqa, M.A. A holistic approach for assessing traffic safety in the United Arab Emirates. Accid. Anal.
Prev. 2012, 45, 554-564. [CrossRef]

21. Bromfield, N.; Mahmoud, M. An exploratory investigation of child safety seat use among citizens of the United Arab Emirates.
J. Transp. Saf. Secur. 2016, 9, 130-148. [CrossRef]

22. Bendak, S.; Alkhaledi, K. Child restraint system use in the United Arab Emirates. Transp. Res. Part F Traffic Psychol. Behav. 2017,
51, 65-72. [CrossRef]

23. Elhalik, M.; El-Atawi, K.; Mahfouz, R. Assessment of mother’s knowledge on importance and need for Child Car Safety Seat in
UAE. J. Pediatr. Neonatal. Care 2018, 8, 226-230. [CrossRef]

24. Najah, A.; Abuzwidah, M.; Khalil, D. The Impact of The Rear Seat Belt Use on Traffic Safety in the UAE. In Proceedings of

the 2020 Advances in Science and Engineering Technology International Conferences (ASET), Dubai, United Arab Emirates,
4 February-9 April 2020; pp. 1-6.


https://www.haad.ae/roadsafety/childseatbelt.html
https://www.haad.ae/roadsafety/childseatbelt.html
http://doi.org/10.1001/archpedi.160.6.617
http://www.ncbi.nlm.nih.gov/pubmed/16754824
https://government.ae/en/information-and-services/justice-safety-and-the-law/road-safety
https://government.ae/en/information-and-services/justice-safety-and-the-law/road-safety
http://doi.org/10.1007/s40719-017-0085-z
http://doi.org/10.1542/peds.2004-1522
http://www.ncbi.nlm.nih.gov/pubmed/15741356
http://doi.org/10.12816/0045304
http://doi.org/10.1080/15389580802040352
http://doi.org/10.1136/ip.2010.029215.859
http://doi.org/10.1016/j.aap.2011.09.009
http://doi.org/10.1080/19439962.2016.1228090
http://doi.org/10.1016/j.trf.2017.09.001
http://doi.org/10.15406/jpnc.2018.08.00360

Int. |. Environ. Res. Public Health 2022, 19, 5966 17 of 17

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

Abdulrahman, K.S.F. Child Safety in the Emirate of Abu Dhabi, United Arab Emirates. Ph.D. Dissertation, School of Health
Sciences, Flinders University, Adelaide, Australia, 2017.

Awadalla, D.M.; de Albuquerque, ED.B. Fatal road crashes in the Emirate of Abu Dhabi: Contributing factors and data-driven
safety recommendations. Transp. Res. Procedia 2021, 52, 260-267. [CrossRef]

Alomani, H.; Fareed, A.; Ibrahim, H.; Shaltoot, A.; Elhalawany, A.; Alhajjaj, M.; Dakhel, A.; Alshammasi, M.; Almosallam, O.
Pediatric trauma at a single center in the Qassim region of Saudi Arabia. Ann. Saudi Med. 2021, 41, 165-170. [CrossRef]
Goodwin, A.H.; Thomas, L.; Kirley, B.; Hall, W.; O’Brien, N.P,; Hill, K. Countermeasures That Work: A Highway Safety Countermeasure
Guide for State Highway Safety Offices: 2015; National Highway Traffic Safety Administration: Washington, DC, USA, 2015.
Decina, L.E.; Will, K.E.; Maple, E.L.; Perkins, A.M.; Kirley, B.; Mastromatto, T.; TransAnalytics, L.L.C. Effectiveness of Child
Passenger Safety Information for the Safe Transportation of Children; National Highway Traffic Safety Administration: Washington,
DC, USA, 2016.

Zaidan, E. Usage of Child Car Safety Seat in Qatar: Behaviors, Knowledge, and Attitudes. OIDA Int. ]. Sustain. Dev. 2017, 10,
51-58.

Bendak, S.; Alnagbi, S.S. Rear seat belt use in the United Arab Emirates. Policy Pract. Health Saf. 2019, 17, 3-13. [CrossRef]
Fildes, B.; Stevenson, M.; Hoque, S.; Hammid, A. Restraint use in the Eastern Province of the Kingdom of Saudi Arabia. Traffic Inj.
Prev. 2016, 17, 488-494. [CrossRef]

Raman, S.R.; Landry, M.D.; Ottensmeyer, C.A.; Jacob, S.; Hamdan, E.; Bouhaimed, M. Keeping our children safe in motor vehicles:
Knowledge, attitudes and practice among parents in Kuwait regarding child car safety. Int. J. Inj. Contr. Saf. Promot. 2013, 20,
358-367. [CrossRef]

Liu, X,; Yang, J.; Chen, X,; Li, L. Knowledge, Attitudes and Behaviors on Child Passenger Safety among Expectant Mothers and
Parents of Newborns: A Qualitative and Quantitative Approach. PLoS ONE 2016, 11, e0146121. [CrossRef]

Lei, H,; Yang, J.; Liu, X.; Chen, X; Li, L. Has Child Restraint System Use Increased among Parents of Children in Shantou, China?
Int. ]. Environ. Res. Public Health 2016, 13, 964. [CrossRef]

Fong, C.K.; Bilston, L.; Brown, J. Child restraint use and parental perceptions of comfort. Traffic Inj. Prev. 2016, 17, 758-762.
[CrossRef] [PubMed]

Nelson, A.; Modeste, N.; Hopp Marshak, H.; Hopp, ].W. Saudi women'’s beliefs on the use of car infant restraints: A qualitative
study. Traffic Inj. Prev. 2015, 16, 240-245. [CrossRef] [PubMed]

Al Bawaba. Accidental Injuries Prime Death Cause of Children in the United Arab Emirates; Al Bawaba: Dubai, United Arab Emirates, 2010.


http://doi.org/10.1016/j.trpro.2021.01.030
http://doi.org/10.5144/0256-4947.2021.165
http://doi.org/10.1080/14773996.2018.1560990
http://doi.org/10.1080/15389588.2015.1103849
http://doi.org/10.1080/17457300.2012.745578
http://doi.org/10.1371/journal.pone.0146121
http://doi.org/10.3390/ijerph13100964
http://doi.org/10.1080/15389588.2016.1142078
http://www.ncbi.nlm.nih.gov/pubmed/26890024
http://doi.org/10.1080/15389588.2014.931578
http://www.ncbi.nlm.nih.gov/pubmed/24911988

	Introduction 
	Materials and Methods 
	Participants 
	Materials 
	Socio-Demographic Characteristics 
	Child Characteristics and Restraint Use 
	Non-Use of Restraint for Children 
	General Knowledge 
	Responses 

	Procedure 
	Data Analysis 

	Results 
	Participants’ Socio-Demographic Characteristics 
	Child Characteristics and Restraint Use 
	Factors That Influence Frequency of Restraint Use for Child Occupants 
	Participants’ Age Group by Frequency of Child’s Restraint Use 
	Participants’ Gender by Frequency of Child’s Restraint Use 
	Participants’ Education Level by Frequency of Child’s Restraint Use 
	Participants’ Nationality by Frequency of Child’s Restraint Use 
	Participants’ Seatbelt Use by Frequency of Child’s Restraint Use 
	Participants’ Emirate of Residency by Frequency of Child’s Restraint Use 

	Child-Related Factors That Influence Restraint Use 
	Child’s Age Group by Frequency of Restraint Use 
	Child’s Age Group by Type of Restraint Use 
	Childs’ Age Group by Appropriateness of Restraint Type 

	Non-Use of Restraint for Children 
	Parents’ Awareness of the Introduction of CRS and Boosters Seat Legislation 

	Discussion 
	Type and Frequency of Restraint Use 
	Significant Factors That Influence Frequency of Restraint Use for Child Occupants 
	Factors That Influence Appropriate Restraint Use for Child Occupants 
	Non-Restraint Use Factors 
	Knowledge of the Impending CRS and Boosters Seat Legislation in the UAE 

	Challenges and Opportunities 
	Conclusions 
	References

