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Abstract

Road traffic injury is one of the major but neglected public health challenges globally.
According to WHO (2018), road crash kills about 1.35 million people while it maims another
50 million, each year globally. Rapid urbanization and industrialization throughout the world
have accelerated the growth of transport systems for faster communication. As a result,
motor vehicles' mobility has increased to a great extent making roads more vulnerable for
road users. Commuters’ safety has, therefore, emerged as an issue of critical concern.
Automobile manufacturers have taken passenger safety with due importance and have been
improvising vehicles’ safety measures. The major objective of this paper is to do a literature
review of the global best practices. This paper investigates the effectiveness of the current
vehicle safety system in ensuring child passengers' safety in a vehicle. Due to the unique
physique, traveling children require safety devices that consider their age, height, and weight.
An efficient way to improve that safety in moving vehicles is to use Child Restraint Systems
(CRS) to ‘hold’ them during a probable collision. Unfortunately, there is little evidence in low-
and middle-income countries (LMICs) relative to high-income countries (HICs). Increasing
research on this aspect is vital, especially for LMICs, to make the device more straightforward
and effective. This literature review deals with the existing practices regarding child safety in
road journeys and probable steps for remedies and improvement, which could eventually be
used as a guideline for transferring lessons learned from HICs to LMICs.
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Introduction

A considerable amount of mortality and morbidity has been happening globally due to road
traffic injury (RTI) (Hyder et al., 2017). Road traffic crashes, the 8th leading cause of global
deaths for all age groups, are ranked as the leading cause of deaths of children and young
persons (5-29 years) globally. It warrants a shift to the child health issues, which have
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primarily been denied in road safety. More people are killed on the road than HIV/AIDS,
tuberculosis, and diarrheal diseases (WHO, 2018). In RTI, 20% of victims are children, counted
around 262,000 fatalities globally, and 10 million injuries annually (Peden et al., 2004).
According to Kyu et al (2016), globally, road traffic crash is the first leading cause of death in
children between the ages 10 and 19 years while for children aged between 5-9 years, it is
the third leading cause of death. For children between ages 1 and 4 years, road crash is the
fifteenth leading cause of death. Earlier, the United Nations Children's Fund (2001) report
also supports this cause showing that in the OECD (Organization for Economic Co-operation
and Development) region, the RTI was the cause of 41% child fatalities of financially solvent
nations. In contrast, that rate in low-income countries (LICs) is three-time higher than that of
high-income countries (HICs) (WHO, 2018). Mathers and Loncar (2006) also ranked RTI as the
third killer of children of more than five years of age, while reporting it as the 10th killer of
the 1-4 year group. Johnston, Rivara, and Soderberg (1994) said that motor vehicle crashes as
the leading cause of mortality of children over one year of age. Furthermore, the Centers for
Disease Control and Prevention (2002) in the USA also reported that RTI was the leading
cause of road users' death older than three years. The report also predicted an approximate
hospitalization of 18 children and 400 medication-needing-cases per child mortality due to
RTI.

Children have a different physique than adults, which puts them in a more vulnerable
condition during RTI (Peden & Toroyan, 2007). It makes them more vulnerable to head injury
due to a different center of gravity (Will, 2011). Abbas, Hefny, and Abu-Zidan (2011) stated
that fatality and long-term disability are very common during the injuries that attack victims'
head and limb. Sam (2015) said that RTI causes physical and mental damage to children,
probably remediable. No one wants to put their child at such a risk, and taking proactive
precautions to save them from RTI could be the best approach to keep future generations
safer.

In the United States, motor vehicle crashes, which caused 938 fatalities in 2015, are among
the leading causes of death for children under 13 years of age (Centers for Disease Control
and Prevention, 2017). According to Snowdon et al (2009), motor vehicle crashes injure and
kill more children every year in North America than any other cause, with children aged four
to eight the most vulnerable. Previous studies have identified several reasons that put this
particular age-group of children at risk. The key reasons include parents’ lax attention to use
booster seats, transitioning their children too quickly from car seats to seat belts etc. Such
practices have increased the risk of injury for children traveling ill-guardedly by 153%
(Snowdon, Hussein, & Ahmed, 2008; Durbin, et al., 2003). Durbin et al (2015) also observed
that most injuries and deaths involve unrestrained or incorrectly restrained child passengers.

Restraints in cars (viz. child safety seat, booster seat) are intended to keep the child in his/her
place on the seat so that in the event of sudden braking or a crash, the child is not thrown
against the interior or out of the car. Age and weight-dependent restraints are designed to
withstand crash impacts or evenly distribute the forces over the most substantial child body
parts (National Highway Traffic Safety Administration, 2007). Research showed that the
absence of those restraints could increase the risk of fatality or severity by 45-74%. The extent
varies on the usage of different types of restraints and seating positions (National Highway
Traffic Safety Administration, 2010).
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Child safety seat (CSS) holds child occupant in place during a crash and protects them from
potential injury, hitting any vehicle's internal body parts. It also protects the child-travelers
from being thrown out of the vehicle. Moreover, those restraints especially consider the child
occupant’s physique. The design confirms that the potential victim child would be restrained
without the dangerous impacts of crash force over vulnerable body parts. On the other hand,
widely used lap and shoulder belts within the vehicle designed for adults only and not
appropriate for young children.

According to Eby & Kostyniuk (1999), CSS is mostly three types: infant(for children up to 9kg
and one year), toddler ( for children from 9-18 kg and up to 1-4 years of age) and booster
seats (for children from 18-32 kg and up to 4-7 years of age). They also discussed convertible
seats, which could be used for both infants and toddlers, based on the different modes. Type
G restraint (Forward Facing section), a full harness restraint, is used for the 4-8-year-old
traveler in Australia, partially replacing booster seats.

The introduction of the child restraint systems has vastly improved children's protection in a
motor vehicle from potential injuries in a road crash. However, because of the variation in
road infrastructure, frequency of motor vehicles on the streets, traffic laws, different parts of
the world face the challenges of child-travelers’ protection from the road crash in varied ways.
In countries, especially in low-and middle-income countries (LMICs), where traffic rules are
weakly regulated but have better road communication infrastructure, child pedestrians face
significant injury and fatality risks. Child car occupants are rarely protected with restraints
explicitly developed for children. For example, in North America, Australia, and European
countries, traffic rules have mandated child restraints compulsory for child occupants.
Despite such safety efforts, 32% of European road traffic fatalities for children up to 14 years
of age involved car occupants (Peden et al., 2008). Such a high percentage of child fatalities
in road crashes despite improved safety measures calls for continued research and more
robust awareness programs and policy activities to make roads further safer for children
across the world.

The review paper outlined the existing CRS situation, determining factors in choosing CSS, and
illustration of some successful interventions worldwide. To conduct the review, an
experienced team consisting of multi-dimensional road safety specialists from the public
health and engineering sector reviewed, evaluated, and summarized the literature associated
with CSS. Key words used while searching the literatures over internet are child restraint
system, child safety seat and child restraint legislation.Various database was explored —
Scopus, Science Direct and Pubmed. One of the major limitations of the study is that due to a
shortage of reliable data, hence secondary data was used for some instances, the study could
not identify any distinction between unbelted child fatalities in cars compared to child
fatalities as pedestrians, cyclists, or motorcycle riders/passengers.

Usefulness of Child Restraint System

Motor vehicle crashes affect many young occupants in two ways: either many years lost due
to premature death or a life with a disability (Krug et al., 2000). Using restraints for children
reduces fatalities and injuries in motor vehicle crashes is well documented. Research showed
that proper restrain use could be the best useful tool in reducing the child passenger's fatality
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and crash severity extent. Previous studies illustrated that appropriate use of child restraints
such as CSSs, booster seats, and seat belts could reduce RTI by 45%-60% (Chen et al., 2014;
Popoola et al., 2013). Moreover, Abbas et al (2011) added that those child restraints restricted
the passenger from being injured inside the car or ejected from the car. A study on the
outcome of 37,375 patients under the age of 16 involving motor vehicle crashes in the US
revealed thatin 45.7% cases, all patients were restrained and injury severity high with a higher
risk of emergency surgery in those cases where restraints were not used (Lee et al., 2012).

Research on road safety reveals that CRS, when properly used, lowers the chance of casualty
for infants in a motor vehicle crash by 58—71% (varies on the type of the vehicle) by cushioning
the impact of the collision on the child (National Highway Traffic Safety Administration, 2013).
CSSs reduce fatal injury by up to 71% for infants and 54% for toddlers (National Highway
Traffic Safety Administration, 2009; Johnston et al., 1994). Rice and Anderson (2009), who
came up with the same findings, observed that proper use of CSS reduces the risk of fatal
crashes by 74% for infants, while for toddlers, the risk is reduced by 59%. Nance et al. (2004)
demonstrated that the children, who were sub-optimally restrained, are more than three
times less vulnerable to abdominal injury in a crash. According to the Children’s Safety
Network (2004), every $46 CSS could help a family save $140 in medical expenses while $470
in future earnings and other resource costs, and $1,300 in quality of life costs, which is
enormous in case of saving.

According to Arbogast, Jermakian, Kallan, and Durbin (2009), best-tailored restraints can avert
casualty during the crash by distributing the impact forces over the broad area of the body,
shielding the head and backbone and helping the body to slow down. He also argued that
child injury mainly occurs due to early graduation to booster seats from CSS, similarly from
booster seats to adult safety belts, hastily revolving a child forward, improper use of
restraints, and occupying vehicle front seat by children. However, the best impact of these
restraints could be associated with proper and correct use. According to Will (2011), CSS
should be used and fit it in the best position. He suggested that the back seat is the safest for
child occupants in comparison with the front seat.

According to Elliott & Kallan (2006), In comparison with seat belts, suitably restrained CSS was
found associated with a 28% reduction of fatality risk for the age group of 2 to 6. Asbridge,
Ogilvie, Wilson, & Hayden (2018) conducted a systematic review along with a meta-analysis
of observational studies intending to draw a comparison between CSS and seatbelt. The study
also discussed factors associated with the performance of CSS. The result found no significant
relation between CSS and seat belt use in motor vehicle crashes for children aged 4to 8. In a
few cases, CSS has shown more effective than a seat belt. It also showed that a high back
booster seat was more effective than a backless booster. However, compared with seatbelt
use, booster seat reduced serious injury risks by 45% for the age group of 4-8 years (Arbogast
et al., 2009).

Existing Knowledge and Practice

Compared with other transportation issues, only a few studies have been conducted to assess
road users' knowledge level about this vital issue. Moreover, in most of the cases, the studies
were conducted in the HICs. Hence, the conduction of such a study warrants in the LMICs.
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Studies show some misconceptions about using CSS. Research shows that, during the age of
four to five, when children outgrow, parents prefer using seatbelt over booster seat to
confirm their kids' safety (Safe Kids Canada, 2004). Parents are often unaware that seat belts
could not guard school-going children in most cases (Ehiri et al., 2006). For illustration, a
nationwide Canadian study showed that 75% of parents secured their child in seat belts
because of their wrong perception that the children were physically grown up enough to fit
in the regular safety seats designed for the adults (Safe Kids Canada, 2004).

A study by Chaudhry, Sanaullah, Malik, and Klair (2019) conducted on a sample of 622 children
from 375 vehicles in Pakistan in 2018 found the usage of only one child safety belt. The study
also found that around 43.4% of children were traveling on the front seat without child safety
restraint. A study by Bendak & Alkhaledi (2017) in UAE observed the practice of using child
safety restraint by only 16.7% of parents from the study sample while traveling with the
children. Research conducted by Kakefuda, Yamanaka, Stallones, Motomura, and Nishida
(2008a), driving mothers in Japan illustrated bimodal distribution. The study revealed that
45.8% of mothers used child restraints while going on short distances, while 20.7% avoided
using CSS for their kids. In long-distance driving, 63.6% of women used safety seats for kids,
whereas 15.5% avoided using CSS. Those data remind the inconsistent use of CSS at various
frequencies.

According to crash data gleaned from many studies, the effectiveness of a CRS is contingent
upon the appropriate installation of the device in the vehicle, the correct securing of the child
in the seat, and the use of an appropriate CRS. International observational studies observed
that in several cases, child-travelers are not appropriately restrained. This phenomenon
seems to be widespread in North America, Europe, and Australia. Snowdon et al. (2009)
observed the rate of CSS use in 2006 and concluded that 90% of Canadian children were
restrained in some restraint. However, only 60% of these children were tied in the correct
safety seat. According to the law, in Australia, riding in a car without proper child restraints is
illegal for any child aged 7 or under. In the USA, the age is 6 or under. According to Koppel
and Charlton (2009), 79% of all the inspected restraints had at least one type of misuse. The
European project CASPER (2012) have found that 65% of children have been incorrectly
restrained. In 80% of cases, CSS was wrongly used (Biagioli, 2002). Taft, Mickalide, and Taft
(1999) added that 80-90% CSSs are being misused in the USA, which is proved by national
statistics. General Insurance Association of Japan (2003) found that in 44.4% of cases, the
child was not restrained because there was an adult to take care whereas in 38% cases, the
child was not interested in using this. It could be said that in both of these cases, child
passenger could be victimized with severe crashes.

Several studies showed that incorrect and/or inappropriate fitment and use of restraints
might reduce or nullify their safety benefits and are sources of a higher risk of fatal or severe
injuries for children (Kapoor et al., 2011; Bilston & Brown, 2007; Lesire et al., 2007). Even
sometimes, misuse of such a vital safety device may make those virtually useless. It may affect
the overall performance of CSS. Although those misuses are negligible in many cases but few
other mistakes may make CSS “virtually useless”. CSS has been frequently observed being
fitted in family vehicles with numerous misuses, which could reduce the device's positive
impact. In addition to that, CSS could itself be a hazard for the children as improper use may
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lead to various injuries: head injury, bone fractures, damage in the cervical spine, liver
laceration, and peripheral neuropathy (Lane, Liu, & Newlin, 2000).

According to Brown, Grondin, and Potvin (2009), people make mistakes using CSS because of
the complicated installation process. Hence, proper research is required to make the system
more straightforward and user-friendly. National Highway Traffic Safety Administration
(2010) added that more than 95% of inspected safety seats were found with at least an error
while installed in the USA. Significant errors included wrong orientation of seat, incorrect
usage of seat belt and fastening clip, misused harness, incorrect use of fir or chest clip.

Another study by Koppel et al (2013) revealed that around 79% of the sample population (N=
2674) projected incorrect or improper use of the child safety restraint, which include: harness
strap errors, incorrect use of seat belts, and the inappropriate lock of the buckle clip.

Concerning standard forms of misuse, Koppel and Charlton (2009) ranked harness strap errors
(38%) as the top, followed by seat belt errors (32%). Besides, missing or incorrect fitting of
buckle/locking clip (23%), missing sash guide (8%), tether errors (7%), and wrong size of CSS
for the child (6%) were the common forms of misuses of CSS among others. The study also
added that the highest misuse was observed for the forward-facing CSS (88%), compared to
infant seats (67%) and booster seats or cushions (63%).

Regarding the availability of awareness-based communication materials for CSS usage,
Nakahara, Ichikawa, and Wakai (2007) observed that only 0.35% of the baby magazine articles
in japan cover the procedure of CSS usage. As a result, parents’ knowledge regarding such
effective safety restraint to protect child occupant has been low. One of the potential reasons
for such a low level of knowledge could be the paucity of CSS information following
inadequate research on the burning issue. In most cases, parents get this information from
the internet. Mass media should ideally be the primary source of CSS information, hardly
disseminating pertinent information. Findings from this study largely correspond with those
of previous studies, which revealed that for information on a safety seat, parents tend to use
unauthentic sources typically from close people or car-seat producers instead of tested
sources such as physicians (Snowdon et al., 2009). This indicates that the lack of available
knowledge on CSS was the critical reason behind the indifference to using CSS (Carman &
Palanci, 2011).

Associated Factors with Children's Restraint Use

Certain factors influence the adoption of CRS. Likewise, socioeconomic characteristics have
been linked in the research by Olufunlay et al. (2012), conducted in Nigeria through an
observational survey in 2007 where a significant correlation was found with CSS use in HICs
and LMICs. The study illustrated that CSS is considered a luxury in most LMICs. In most cases,
the positive impacts are reduced due to inappropriate use and lack of knowledge in using this
device. Few other studies also suggested that users’ low awareness level about CSS's positive
impact acting as a hindrance in choosing CSS (Mcllvenny et al., 2004). Some other studies
have shown that CRS use often depends on the type of CRS and the duration of the trip (Brown
et al., 2010). According to Gielen et al. (1984), potential benefits and existing barriers could
be the primary determining factor in using CRS. In the US, parents with positive attitudes were
more likely to use CRS than parents who held negative attitudes. However, parents
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mentioned the unwillingness of their children because of discomfort in using such a restrain
system. Those factors act as a barrier to using CRS. On the other hand, in the case of Israeli
mothers’, awareness about the positive impact of using CRS and their positive attitude
towards using this device were associated positively to increase CRS use (Gofin, Palti, & Adler,
1990).

The observational study by Bendak & Alkhaledi (2017) found a lower rate of CRS usage among
young, less educated, and male parents. The same population groups portrayed a low
percentage of belief in CRS's importance in harm reduction in crashes than other parents'
groups. The commonly perceived barriers to correct restraint use revealed by Hall et al. (2018)
include difficulties in interpreting instructions and labels; (b) remembering and attending to
correct use information; (c) lack of knowledge and behavioral feedback on how to correctly
install and use a child restraint; and (d) low confidence in the ability among the users to install
and use a child restraint correctly. However, these factors might be different for LMICs as the
socioeconomic factor may act as a vital element influencing CRS use.

Monteiro et al. (2013) identified some other factors that include dispositional and contextual
that correlate with CRS use. The dispositional characteristics could be drivers’ particulars: age,
education, and gender, whereas contextual factors could be the vehicle type, place of driving,
and period of the day. According to Ojo (2018), using child restraint is influenced by the
driver’s gender as well as the type of vehicle used and the position of the child seat. With
respect to this issue, Snowdon et al. (2008) also added that car seat usage properly seems
more for female drivers, drivers' education levels, and users who obtained CSS information
after certain hurdles. Pan et al. (2012) revealed that in China, educated women had been
found more likely to use seats appropriately for child occupant. Other associated factors in
choosing CSS could be decreased among older children; in case of additional vehicle
occupants; older vehicles, large vehicle: pickup trucks and van as well as unrestrained new
drivers (Greenspan, Dellinger, & Chen, 2010).

In many cases, affordability effects using CSS. In the USA, drivers with high-income levels use
CSS more frequently (Gielen et al., 1984). According to Kulanthayan, Razak, and Schenk
(2010), socioeconomic status, such as user’s affordability, plays a vital role in deciding
appropriate CSS usage for young family members. This is expected that the safety seat should
be readily available and cheap to purchase. However, in many countries, those interventions
are costly. Peden et al. (2008) mentioned that a factory worker living in a LIC had to work 16
times as long as a HIC counterpart to buy CSS. Purc-Stephensona, Renb, & Snowdonc (2010)
mentioned that in China, the catalyze to purchase a safety seat was to enhance the child
occupant safety (37.1%), availability of a safety seat (29.2%) and price of the safety seat
(18.1%).

Kulanthayan et al (2010) investigated the driver's role in association with using CSS in
Malaysia. The study found a strong association among drivers' age, literacy level, and attitude
with CSS use. The study also added that using CSS could not be related to the location: rural
or urban area whereas researches conducted by Agran et al. (1998) in the United States and
by Kostaridou et al. (1997) in Greece could be juxtaposed with the point that they revealed
that in rural zone, CSS usage was lower than urban. Age is an important associated factor in
Malaysia with CSS usage as drivers more than 40-year-old use CSS for their children less
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frequently than those below 40 (Kulanthayan et al., 2010). This observation is also supported
by other research globally where it mentioned that younger driver uses CSS more than the
older driver (Eby et al., 2005). According to the Russell et al (1994), a literate driver is more
responsive in collecting, assessing and considerate about information and converting them
into action. Kulanthayan et al (2010) supported it because drivers who were educated till
tertiary level were more likely to use CSS than the drivers who were educated up to the
secondary level. Hence, it could be insisted that less educated drivers should be taught in
different modules for any intervention design in CSS than educated drivers. According to Sam
(2015), drivers who use restraints are more likely to confirm restrained child passengers. Chen
et al (2014) added that among male and female drivers, the second group using this system
more than the first group for their child passenger. Previous studies show the perception that
in rear seats, child occupants are safer, and that’s why a certain number of child passenger
seats and restrained at the back at rear seats (Durbin & Committee on Injury and Poison
Prevention, 2011). Sam (2015), in his study on 126 drivers who were carrying children to the
schools in Dansoman, Accra, observed that the driver might not use child restraint due to few
reasons: less ownership on CSS, cost, short trip, less traffic on the road, lack of knowledge on
proper using and while adult occupants present.

Role of The Clinicians in Using CRS

An estimate by Hoffman, Gallardo, and Carlson (2016) concluded that in 95% of the US, child
safety restraint had been misused by parents during the maternity patient's discharge.
Arbogast et al (2001) mentioned that clinicians, especially the gynecologists and obstetricians,
could play a vital role in spreading updated news about CSS. This is because those
professionals act as a resource to the parents. The physician, having latest information about
the child passenger safety, should insist using CSS not only for new born baby but also older
children as well. They may also play an active role in their affiliated hospital confirm that new
born are discharged safely. It may range from finding best suited sit for children as well as
how to make the sit best fitted in the care giver’s vehicle. However, this might be difficult to
have a trained CSS expert in local hospital to confirm all precautions. In that case, local
available resource could be used. For optimal safety, every child should use an optimal
restraint during that would address both age- and weight during each day trip.

Bull and Sheese (2000) suggested five basic rules for pediatricians to share those learning with
parents, confirming child passenger safety in vehicles. These are:
e Airbag could be a hazard itself for children;
e Aninfant should sit rear faced until they turn to year one and weighs 20 pounds at the
minimum;
e Changeable seats from rear to forward-facing must be properly adjusted;
e The safety sit should itself be secured while it is in the vehicle; and
e Child seat would confirm the best safety while the children are adequately fit. In most
cases, failure to understand using child seats properly may diminish the best impact of
a child seat.

Contribution of Law and Policy in Using CRS

Child-friendly laws and policies have a significant contribution to increasing CSS use.
Literature showed that proper enforcement and advocacy effort is a must to make the best
impact of child restraint laws. Belgium and Denmark are the first two countries to implement
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child restraint legislation (CRL) in 1975. So far, 84 countries have introduced this type of legal
instrument (Nazif-Muinoz, 2015). CRL is designed to reduce children's fatalities and injuries by
assuring that children are correctly secured in vehicles. Studies that have assessed the impact
of this type of legislation have been carried out in HICs, including Japan, the USA, Canada and
Norway (Desapriya et al., 2004; Brubacher et al., 2016; Elvik et al., 2009). According to these
researches, child restraint laws could reduce occupant child fatalities by up to 34% and
occupant child injuries by 15%. CSS laws, which have the best evidence-based
recommendations, are the best practical tools for intensifying and proper CSS use (Staunton,
2005). Laws in favor of child restraint have a significant impact on child health as 47% less
severe injury was found for low damage crashes after introducing CSS laws in the USA. For
medium- and high-damage crashes, the figure is 31.8% and 32.4%, respectively (Wagenaar,
1984).

Wagenaar and Webster (1986) showed that child restraint devices' mandatory use could
reduce injury significantly for young children. The study, which came up with various
observations, shows: CSS has reduced child injury by 28% while injury per vehicle mile
traveled was reduced by 28%, rate of child injury per crashed vehicle was reduced by 27%,
and a reduction of 29% for child injury considering all injured motor vehicle occupants.
Evidence also shows that this extensive reduction in damage only occurred among young
children occupant than other road users, and it all happened due to focus on the new law. On
a different note, parents also believe that such a law might be helpful for their child's mobility.
Purc-Stephensona et al. (2010) showed that, in China, most (87.8%) parents demanded child
safety restraint law. Another research in the USA showed that while child restraint law
increased the age coverage from 7 to 8 years, CSS/ booster use increased three times, and
casualty decreased by 5% (Eichelberger et al., 2012).

A study by Nazif-Mufoz, Nandi, & Ruiz-Casares (2018) conducted in Chile highlighted that
child restraint law along with national decree on child restraint technical specification
decrease the child fatality and injury of the occupant below three years of age. The study also
underscored the importance of introducing the laws and regulations of the technical
specifications on the child restraint. The study concluded with a recommendation of further
research on the factors that affect the adoption of CSS and reform policy. Sam (2015) studied
the application of child restraint laws in Ghana and proposed that standalone safety restraint
law/ regulation may not safeguard child safety. In addition to that, strict enforcement and
education for all road users, especially drivers, may ensure the initiative's best impact. Such
research may provide further direction on how CSS could be more effective, backed up by
policy and laws in many other countries.

However, the present condition does not illustrate that much hope, especially for the LICs.
According to WHO (2018), 84 countries have national child restraint laws, whereas 33 met
the child restraints laws' best practice. Among the countries, 53 have a standard of the child
restraint, in 113 countries seating in front seats is banned, and 41 countries consider the age/
height criteria for restraint in the legislation. Among best-practicing countries, 85% exists in
the high-income zone, whereas the rest 15% in the medium-income zone. Unfortunately, no
low-income country met the best practice of child restraints.

Successful Evidence Worldwide
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While illustrating successful evidence, the literature suggested three proven initiatives that
will increase CRS use and reduce motor vehicle-related mortality and morbidity. These are
child passenger restraint laws (Zaza et al., 2001), CSS distribution plus education programs
(Ehiri et al., 2006), and community-wide information plus improved enforcement movements
(Zaza et al., 2001).

Legislation has been shown to increase child restraint use (Snowdon et al., 2009; Winston et
al., 2007; Ekman et al., 2001). Wagenaar and Webster (1986) showed clearly the effectiveness
of Michigan’s mandatory child restraint law in refining child health in the state, reducing
motor vehicle crashes by 25% for child occupant. Studies in the USA by Agran et al (1998) and
in Greece, Kostaridou et al (1997) showed compulsory CSS laws contributed significantly to
increasing CSS use. Although in Canada, the change has been modest (Snowdon et al., 2008;
Snowdon et al., 2009) and exploration of the reasons for non-use found individual economic
hardship and a persisting lack of knowledge influenced possible use of child restraints
(Snowdon et al., 2009). In Sweden, jurisdictions where promotion and loan schemes had
supported the legislation, have achieved the highest age-appropriate child restraint use
(Ekman et al., 2001). Therefore, it could be said that proper advocacy tools backed by
legislation and enforcement could be an integral approach globally to increase CRS usage.

In a simulation study, Rola & Rzymkowski (2015) demonstrated that a properly installed safety
restraint might improve child passenger safety in frontal crashes. He also added that an
airbag, retractor, and a smart pre-tensioner are additional restraints that work successfully
combined with a correctly oriented child restraint system that would address the size, weight,
and stages of growth of a child's physique. According to Kakefuda et al (2008b), CSS, one of
Japan's prime health concerns, was emphasized on advertising only during the intervention.
The writing enforced that merely advertisement could not make a sustainable solution;
instead, educational components would back it for multiple stakeholders. It also added that
CSS use barriers should be addressed clearly for any kind of intervention design in CSS.

Education programs are effective in increasing the use of appropriate child restraints (Zaza et
al., 2001), but inadequate responses have been reported in minority groups (Thoreson et al.,
2009). Therefore, it is essential to understand the factors associated with inappropriate child
restraint use in a specific population. Nance et al. (2004) felt the importance of aggressive
educational campaigns that would aim to get child occupant to restrain system and the
importance of optimal use of restraint. Instead of a restrain use message, the campaigns
should insist on age-specific restraint use.

Ebel et al (2003) suggested a locality-based comprehensive countermeasures approach that
involved:

e Development of community alliance of various stakeholders to encourage the use of
booster seats;

e Community advisory committee, consisting of parents and caregivers who would
contribute through responding to communicative materials and to develop policies to
ensure active community participation;

e Extensive community awareness program to enhance knowledge and awareness of the
necessity of using a booster seat with the help of different communication materials
which will address other age group and diversified community;
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e Educational programs to address challenges to booster seat use as well as defining types
of booster seats, identifying available devices, and providing alternatives solution and
discount booster seat prices; and

e In-services training programs for the health professional, child care professional, law
enforcement, emergency medical service employees, and advocates of child passenger
safe

Bull and Sheese (2000) mentioned that taking proactive initiative: the improvisation of CSS
and design of the vehicle, comprehensive education program involving multiple stakeholders
and proper enforcement of existing laws helped reduce child mortality in the USA for the last
two decades. However, the contribution of such an initiative in lowering child mortality could
be checked in other LMICs.

Conclusions

The above results reflect current trends in the usage of child restraint. Although most of the
studies conducted in HICs evidence that substantial inappropriate restraint remains, which
demands strong consideration. In comparison to unrestrained children or adult seatbelts,
properly restrained children are less likely to be injured or killed in road crashes. However,
the restraint should consider the size and weight of the child passenger. Properly fitted and
user-specific child restraints should be ensured by legislation. All initiatives should be backed
by steady enforcement and community education. Those education programs should include
parents having an infant and young children and those potential parents expecting a new
baby.

Moreover, behavior change interventions may start from the hospital targeting new parents.
As for LMICs, cost of child restraints act as a catalyst on usage rate; attention needs to be
drawn to the design issue of child restraint seat to make it more cost-effective. Subsidies by
the government and developing local solutions would be helpful in LMICs. This will help
continue sustained efforts about appropriate restraint to maintain and improve the gains
achieved in proper child restraint use.

The development program needs to be designed appropriately to make the awareness and
advocacy effort more effective and devise appropriate monitoring and evolution tools. Effort
should be given on continuous data collection and analysis of child restraint usage rates to
confirm the best evaluation of all policies and programs' impact. Substantially, those learnings
should be incorporated into new project planning.

However, in the LMICs with different socioeconomic settings and various traffic conditions,
barely any comprehensive study has been conducted on existing practices. Therefore, there
remains an abundant scope for further research in those countries that can help address the
local settings' traffic needs instead of extrapolating findings from the study conducted in
different environments like the HICs.
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