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Abstract

First, this chapter introduces the definition 
and classification of external causes of child 
traffic injury and reports the current situation 
and trends in mortality, years of life lost, years 
lived with disability, and disability-adjusted 
life years from road traffic injuries among 
children over the world, based on the Global 
Burden of Disease (GBD) 2019 estimates and 
other published literature. We describe differ-
ences in child traffic injury burden across age 
group, year, month, date, time, and transpor-
tation method. Then, we systematically sum-
marize the major influencing factors of child 
road traffic injury from three aspects: human 
factors, vehicle factors, and environment fac-
tors. Finally, we introduce intervention theo-
ries and basic strategies (including Haddon’s 
ten basic strategies, 5Es intervention theory, 
active and passive intervention strategies) and 
summarize the published effective prevention 
interventions.
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12.1	� Introduction

Road traffic injury (RTI) has become an impor-
tant global public health issue, with  accelerating 
industrialization and urbanization. The Global 
Status Report on Road Safety 2018 by the World 
Health Organization shows that the number of 
road traffic deaths is approximately 1.35 mil-
lion each year, yielding great impact on people’s 
health.

RTI is currently a leading cause of global 
child mortality. According to the World Report 
on Child Injury Prevention by the World Health 
Organization (WHO), RTI accounts for approxi-
mately 262 thousand child deaths every year, and 
more than 10 million children suffer a non-fatal 
injury. RTI is the leading cause of deaths for 
young people aged 15–19 years.

Data in this chapter from online resources of the Global 
Burden of Disease Study 2019 (GBD 2019) and reports 
by the World Health Organization (WHO). Using the data, 
we regraphed all figures. Therefore, this chapter does not 
involve informed consent and ethical review.
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12.1.1	� Definition

12.1.1.1	� Children
We focus on road traffic crashes occurring on 
children younger than 18 years old according 
to the definition from the Convention on the 
Rights of the Child. Our analyses, however, were 
expanded to 19 years old because of data avail-
ability of GBD 2019 estimates.

12.1.1.2	� Injury and Traffic Injury
According to the World Report on Child Injury 
Prevention, an injury event is defined as “the 
physical damage that results when a human 
body is suddenly subjected to energy in amounts 
that exceed the threshold of physiological toler-
ance—or else the result of a lack of one or more 
vital elements, such as oxygen.”

Road traffic crash is defined as “a collision 
or incident that may or may not lead to injury, 
occurring on a public road and involving at least 
one moving vehicle.”

Road traffic injury is defined as “fatal or non-
fatal injuries incurred as a result of a road traffic 
crash.”

12.1.2	� Classification

Currently, the International Classification of 
Diseases, 10th Revision (ICD-10), is widely used 
to classify type of injuries over the world. Based 
on the ICD-10, the Centers for Disease Control 
and Prevention (CDC) in the United States devel-
ops an injury matrix by combining external cause 
and intent of injury which specifies the classifica-
tion of traffic injury (Table 12.1).

12.2	� Epidemiological 
Characteristics

12.2.1	� Mortality

Data from GBD 2019 by the Institute for Health 
Metrics and Evaluation (IHME) was used to eval-
uate the latest epidemiological characteristics of 
road traffic injury. From 1990 to 2019, global RTI 

mortality rates all decreased substantially for chil-
dren under 5, aged 5–15 years, and 15–19 years. 
During the study time period, children from low-
income countries generally had much higher 
RTI mortality rates than those from high-income 
countries for under-5 children and children aged 
5–14  years. The exceptional trend for children 
aged 15–19  years mainly reflects differences in 
motorization and prevention efforts across the 
four country income categories. In 2019, the child 
RTI mortality rates for three age groups were 5.80 
(95% UI: 4.65–7.51), 4.26 (95% UI: 3.69–4.95), 
and 11.30 (95% UI 10.03–12.55) deaths per 
100,000 people, respectively (note: UI, uncer-
tainty interval) (Figs. 12.1, 12.2 and 12.3).

Road traffic injuries emerged as a leading 
cause of deaths for three age groups in both 1990 
and 2019. Specifically, the rank of road injuries 
fell from the 13th place in 1990 to the 14th place 
in 2019 (Fig.  12.4). In 2019, the rank of road 
injuries was the second place for children aged 
5–14 years and the first place for children aged 
15–19 years, respectively (Figs. 12.5 and 12.6).

12.2.2	� Years of Life Lost (YLLs)

Over the past three decades, YLLs per 100,000 
population due to RTI all decreased in three age 
groups and four country income categories; but 
the rates were lowest among high-income coun-
tries. YLLs per 100,000 population were gener-
ally negatively correlated with country income, 
with higher country income corresponding to low 
rates. The trend for children aged 15–19  years 
in high-income countries was an exception; the 
YLLs per 100,000 population were higher than 
other country income categories before the early 
2000s but then started to lower other categories; 
after 2013, it was lowest compared with the 
other three country income categories. In 2019, 
the YLLs per 100,000 population from RTI were 
502.20 (95% UI: 402.39–650.27) among under-5 
children, 337.82 (95% UI: 292.55–392.20) 
among children aged 5–14  years, and 806.69 
(95% UI: 716.14–896.18) among children aged 
15–19  years, respectively (Figs.  12.7, 12.8, and 
12.9).
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Table 12.1  ICD-10 classification of traffic injuries by external cause and intent

External cause

Intent

All injury Unintentional Suicide Homicide Undetermined

Legal 
intervention/
war

All 
transport

*U01.1, V01–V99, 
X82, Y03, Y32, Y36.1

V01–V99 X82 *U01.1, 
Y03

Y32 Y36.1

Motor 
vehicle 
traffic
Occupant [V30–V79] (0.4–0.9), 

[V83–V86] (0.0–0.3)
[V30–V79] (0.4–0.9), 
[V83–V86] (0.0–0.3)

… … … …

Motorcyclist [V20–V28] (0.3–0.9), 
V29 (0.4–0.9)

[V20–V28] (0.3–0.9), 
V29 (0.4–0.9)

… … … …

Pedal cyclist [V12–V14] (0.3–0.9), 
V19 (0.4–0.6)

[V12–V14] (0.3–0.9), 
V19 (0.4–0.6)

… … … …

Pedestrian [V02–V04] (0.1,0.9), 
V09.2

[V02–V04] (0.1,0.9), 
V09.2

… … … …

Other V80 (0.3–0.5), V81.1, 
V82.1

V80 (0.3–0.5), V81.1, 
V82.1

… … … …

Unspecified V87 (0.0–0.8), V89.2 V87 (0.0–0.8), V89.2 … … … …
Pedal 
cyclist, 
other

V10–V11, [V12–V14] 
(0.0–0.2), V15–V18, 
V19 (0.0–0.3,0.8,0.9)

V10–V11, [V12–
V14] (0.0–0.2), V15–
V18, V19 
(0.0–0.3,0.8,0.9)

… … … …

Pedestrian, 
other

V01, [V02–V04] (0.0), 
V05, V06, V09 
(0.0–0.1,0.3,0.9)

V01, [V02–V04] 
(0.0), V05, V06, V09 
(0.0–0.1,0.3,0.9)

… … … …

Other land 
transport

[V20–V28] (0.0–0.2), 
[V29–V79] (0.0–0.3), 
V80 (0.0–0.2,0.6–0.9), 
[V81–V82] (0.0,0.2–
0.9), [V83–V86] 
(0.4–0.9), V87.9, V88 
(0.0–0.9), V89 
(0.0,0.1,0.3,0.9), X82, 
Y03, Y32

[V20–V28] (0.0–0.2), 
[V29–V79] (0.0–0.3), 
V80(0.0–0.2,0.6–0.9), 
[V81–V82] (0.0,0.2–
0.9), [V83–V86] 
(0.4–0.9), V87.9, V88 
(0.0–0.9), V89 
(0.0,0.1,0.3,0.9)

X82 Y03 Y32 …

Other 
transport

*U01.1, V90–V99, 
Y36.1

V90–V99 … *U01.1 … Y36.1

Source: Fingerhut L. ICD Framework: External cause of injury mortality matrix. Hyattsville, MD: National Center for 
Health Statistics [EB/OL]. https://www.cdc.gov/nchs/data/ice/icd10_transcode.pdf (Accessed December 20, 2020)

12.2.3	� Years Lived with Disability 
(YLDs)

During 1990–2019, YLDs per 100,000 popula-
tion due to RTI demonstrated different trends in 
three age groups and four country income cat-
egories. The YLDs per 100,000 population were 
not strictly negatively correlated with country 
income, which probably reflected the effects of 
poor-quality non-fatal RTI data, varying preven-
tion efforts and motorization levels. In 2019, 
the YLDs per 100,000 population due to RTI 

were 2.58 (95% UI: 1.64–3.88) among under-5 
children, 19.57 (95% UI: 13.67–26.74) among 
children aged 5–14  years, and 60.59 (95% UI: 
41.45–82.14) among children aged 15–19 years, 
respectively (Figs. 12.10, 12.11, and 12.12).

12.2.4	� Disability-Adjusted Life Years 
(DALYs)

During 1990–2019, DALYs per 100,000 popula-
tion showed roughly consistent trends as shown 
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Fig. 12.1  Global road traffic injury mortality among under-5 children, 1990–2019. (Data source: GBD Compare, 
2019)
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Fig. 12.2  Global road traffic injury mortality among children aged 5–14  years, 1990–2019. (Data source: GBD 
Compare, 2019)

for YLLs per 100,000 population in three age 
groups and four country income categories. In 
2019, the DALYs per 100,000 population due to 
RTI was 504.78 (95% UI: 405.63–652.29) among 
under-5 children, 357.39 (95% UI: 312.38–

410.73) among children aged 5–14  years, and 
867.28 (95% UI: 775.85–960.48) among chil-
dren aged 15–19 years, respectively. Low-income 
countries had the highest DALYs in all three age 
groups in 2019 (Figs. 12.13, 12.14, and 12.15).
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Fig. 12.3  Global road traffic injury mortality among children aged 15–19  years, 1990–2019. (Data source: GBD 
Compare, 2019)

1990 rank

1 Neonatal disorders 1 Neonatal disorders

2 Lower respiratory infect

3 Diarrheal diseases

4 Congenital defects

5  Measles

6 Malaria

5 Malaria

7 Protein-energy malnutrition

8 Protein-energy malnutrition8 Meningitis

6 Meningitis

9 Whooping cough

7 Whooping cough

10 Tetanus

11 Tuberculosis 11 Tuberculosis

12 Drowning

13 Road injuries

14 Road injuries

12 iNTS

13 HIV/AIDS

14 STIs

9 STIs

10 Measles

3 Diarrheal diseases

4 Congenital defects

2 Lower respiratory infect

2019 rank

Fig. 12.4  Leading causes of global deaths for under-5 children, 2019 vs. 1990. (Data source: GBD Compare, 2019)

12.2.5	� Economic Burden

Transport Research Laboratory [1], one of the 
most authoritative British institutions, reported 
that global road traffic injuries and deaths 

caused an economic loss of 518 billion dollars 
in 1997, which made up approximate 3% of 
GDP in most countries and had a great impact 
on global economic development. According to 
a study evaluating losses caused by road inju-
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Fig. 12.5  Leading causes of global deaths for children aged 5–14 years, 2019 vs. 1990. (Data source: GBD Compare, 
2019)
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Fig. 12.6  Leading causes of global deaths for children aged 15–19 years, 2019 vs. 1990. (Data source: GBD Compare, 
2019)

ries in 21 countries, there is approximate 1% of 
GDP loss that could be attributed to road traffic 
injuries annually in developing countries, 1.5% 
loss in transition countries, and 2% in vehicle-
popular countries. So far, no study evaluates 
economic burden caused by child road traffic 
crashes.

12.2.6	� Age Group

Several studies [2–4] showed a higher risk 
of RTI in 5–9 age group as well as 15–19 age 
group, which was possibly associated with indi-
vidual behaviors and transportation methods of 

children for two age groups. Road traffic inju-
ries often happen as children riding in a car or 
crossing streets at the age group of 1–4 years; for 
the age group of 5–9 years, road traffic injuries 
frequently occur as children walking or crossing 
streets. 58.3% of students reported having suf-
fered road injuries while riding, especially for 
those older than 16  years. Young children are 
usually accompanied by their parents on foot 
and in motor vehicles. As children grow up, they 
become more active and independent and have 
requirements for school, with correspondingly 
less parental supervision and more transportation 
options either by bicycle or motorcycle, which 
accordingly increases the risk of road injuries.
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Fig. 12.7  YLLs per 100,000 population due to RTI among under-5 children, 1990–2019. (Data source: GBD Compare, 
2019)
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Fig. 12.8  YLLs per 100,000 population due to RTI among children aged 5–14 years, 1990–2019. (Data source: GBD 
Compare, 2019)

12.2.7	� Region

Large child RTI morbidity and mortality varia-
tions exist across regions. At present, Africa 
has the highest child RTI mortality, followed 
by East Mediterranean. According to the WHO 
statistics [5], developing countries have higher 
rates of road traffic injuries, with 93% of fatali-

ties occurring in low- and middle- income coun-
tries. Although Africa and East Mediterranean 
have the highest RTI mortality rates, two- 
thirds of global child road traffic deaths occur 
in Southeast Asia and West Pacific. Even in 
European Union countries where RTI mortality 
rates are comparatively low, 20% of total child 
deaths are caused by RTI.
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Fig. 12.9  YLLs per 100,000 population due to RTI among children aged 15–19 years, 1990–2019. (Data source: GBD 
Compare, 2019)

Years
19

91
19

90
19

92
19

93
19

94
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15
20

16
20

17
20

18
20

19

4.5

4

3.5

3

2.5

2

1.5

0.5

1

0

Y
LD

s 
pe

r 
10

0,
00

0

Global

World Bank Lower Middle Income

World Bank Upper Middle Income

World Bank Low Income

World Bank High Income

Fig. 12.10  YLDs per 100,000 population due to RTI among under-5 children, 1990–2019. (Data source: GBD 
Compare, 2019)
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Fig. 12.11  YLDs per 100,000 population due to RTI among children aged 5–14 years, 1990–2019. (Data source: GBD 
Compare, 2019)
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Fig. 12.12  YLDs per 100,000 population due to RTI among children aged 15–19 years, 1990–2019. (Data source: 
GBD Compare, 2019)

12.2.8	� Date and Time

The occurring time of child RTI is closely related 
to pedestrian traffic density, children’s activities, 
and parental supervision. A study by Duan et al. 
[6] on the traffic safety status of child pedestrians 

in three Chinese cities reported that most child 
RTIs occur in summer holiday in Chinese cities. 
A study from Romania [7] reported a higher child 
RTI incidence in summer and linked higher rates 
with lack of supervision, range of activity area, 
and time during summer vacation.
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Fig. 12.13  DALYs per 100,000 population due to RTI among under-5 children, 1990–2019. (Data source: GBD 
Compare, 2019)
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Fig. 12.14  DALYs per 100,000 population due to RTI among children aged 5–14 years, 1990–2019. (Data source: 
GBD Compare, 2019)
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Fig. 12.15  DALYs per 100,000 population due to RTI among children aged 15–19 years, 1990–2019. (Data source: 
GBD Compare, 2019)

Child RTIs mainly occur at around 8  a.m., 
11–12 a.m., and 15–18 p.m., corresponding with 
school hours and peak traffic hours.

12.2.9	� Transportation Method

The severity and type of child RTIs are related to 
the choice of transportation method. According 
to statistics of 70 countries by the WHO, approxi-
mately 33% of child fatalities were pedestrians, 
other 65% of whom were vehicle passengers, 
bicyclists, or motorcyclists.

Transportation method related to fatal child 
RTIs varies greatly with countries with differ-
ent economic levels. In low- and middle-income 
countries, the most common transportation 
methods of fatal RTIs are walking, cycling, and 
motorcycling; pedestrians, bicyclists, and motor-
cyclists have to share the road, raising the risk of 
RTIs. Due to high motorization, low legal driv-
ing age, and high proportion of junior drivers, 
motor vehicle occupant mortality is much high in 
high-income countries, especially among junior 
drivers.

In 2019, pedestrians and motor vehicle passen-
gers were the most common road users of global 
RTI mortality among under-5 children, accounting 
for 44.2% and 41.9% of fatal RTIs for boys and 
48.3% and 41.6% of fatal RTIs for girls. Generally, 
under-5 RTI mortality for pedestrians and for 
motor vehicle occupants substantially decreased 
as the country income increased, fastest in high-
income countries and slowest in low-income 
countries. In high-income countries, pedestrian, 
motor vehicle, motorcyclist, and cyclist deaths 
accounted for 43.5%, 50.0%, 2.8%, and 2.3% for 
boys and 35.0%, 59.0%, 2.7%, and 1.9% for girls; 
the numbers were 40.5%, 45.2%, 9.0%, and 4.3% 
for boys and 48.3%, 42.9%, 5.8%, and 1.8% for 
girls in low-income countries (Fig. 12.16).

Among children aged 5–14 years old, pedes-
trian and motor vehicle road injuries remained as 
the two main contributors of child RTIs mortality, 
which explained 46.3% and 36.1% for boys and 
48.5% and 39.5% for girls of child road traffic 
deaths. In high-income countries, motor vehicle 
road injuries made up 46.0% of fatal RTI deaths 
for boys and 59.1% of fatal RTI deaths for girls. 
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Fig. 12.16  Under-5 road traffic injury deaths per 100,000 population by sex, road user, and country income in 2019. 
(Data source: GBD Compare, 2019)

In addition, the proportion of cycling deaths rose 
in this age group, especially for boys (Fig. 12.17).

Among children aged 15–19  years old, rid-
ing in motor vehicles (excluding motorcycles), 
motorcycling and walking were the leading 
transportation methods of RTI deaths, account-
ing for 40.2%, 29.8%, and 24.6% of RTI deaths 
for boys and 50.8%, 14.6%, and 29.6% for girls, 
respectively.

In high-income countries, RTI mortality 
for motor vehicle occupants, motorcyclists, 
and pedestrians accounted for 64.7%, 18.9%, 
and 12.6% of fatal RTI deaths for boys and 
78.5%, 6.6%, and 11.8% for girls, respectively. 

While in low-income countries, the proportions 
were 51.1%, 12.2%, and 32.5% for boys and 
53.1%, 6.4%, and 36.7% for girls, respectively 
(Fig. 12.18).

12.3	� Influencing Factors of RTI

The occurring mechanisms of injury change with 
external cause of injury. Based on the four-layer 
socio-ecological model proposed by Dahlberg 
et al [8], the US CDC divides the risk factors of 
injury individual, interpersonal, communal, and 
social levels.

G. Hu



273

Males

Females

D
ea

th
s 

pe
r 

10
0,

00
0

9

8

7

6

5

4

3

2

1

0

9

8

7

6

5

4

3

2

1

0

Global World Bank High
Income

World Bank Low
Income

World Bank Lower
 Middle Income

World Bank Upper
 Middle Income

D
ea

th
s 

pe
r 

10
0,

00
0

Global

Cyclist road injuries Motor vehicle road injuries

Pedestrian road injuries

Motorcyclist road injuries

Other road injuries

World Bank High
Income

World Bank Low
Income

World Bank Lower
 Middle Income

World Bank Upper
 Middle Income

a

b

Fig. 12.17  Road traffic injury deaths per 100,000 population among children aged 5–14 years by sex, road user, and 
country income in 2019. (Data source: GBD Compare, 2019)

The Haddon matrix, developed by William 
Haddon [9], has been widely regarded as the 
most recognized model to explore the occur-
rence and prevention of a given injury event. 
The Haddon matrix is a grid with four columns 
and three rows, which describes four types of 
influencing factors (host, vehicle, physical envi-
ronment, social environment) in three phases 
(pre-event, event, post-event). Table  12.2 illus-
trates an application of the Haddon matrix to 
child RTI. The influencing factors of child RTI 
are briefly introduced according to the stratifica-
tion of host (human), vehicle (vector), physical 
environment, and social environment.

12.3.1	� Host

12.3.1.1	� Driver
People, vehicle, and road environment are 
three types of factors that cause traffic crashes. 
Epidemiological studies [10] show that around 
95% of traffic crashes are attributed to human 
factors in China and 90% of which are caused by 
drivers. Research evidences show that accident-
prone drivers and non-accident drivers differ in 
many aspects such as body shapes, physiologi-
cal functions, night visions, dynamic visions, 
depth perceptions, attentions, complex reaction 
judgments, operational skills, hazard judgments, 
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Table 12.2  Application of the Haddon matrix to child RTI prevention

Phase Host Vehicle Physical environment Social environment
Pre-
event

Driver’s ability and 
training, visual aids

Brakes, inspection, 
installation, and check 
of child safety seats

Suitable road signs, 
child safety seats with 
correct installment and 
suitable size

Attitude toward 
intoxicated driving, 
overspeed driving, and 
child safety seats

Event Resistance to the 
crash, use of restraints 
(seat belts, child safety 
seats)

Invulnerability of 
vehicles and child 
safety seats

Crash-protective 
roadside objects, unsafe 
objects in vehicles

Mandatory seat belts and 
child safety seats

Post-
event

Victim’s health status Fire risk Effective and timely aids Trauma treatment and 
rehabilitation

safety attitude, personality, aggressive personal-
ity, psychological disorders, etc. Driving a motor 
vehicle is a complex mission, which takes driv-
ers a long time to improve their skills from basic 

level to proficient level. A study conducted in 
four countries (Australia, Japan, Malaysia, and 
Singapore) from 1986 to 1987 found that motor-
cyclists with provisional licenses had the highest 
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risk of RTI, followed by motorcyclists with driv-
ing experience less than 1 year. Another study 
reported that motorists with riding experience 
less than 1 year had the highest risk of RTI.

12.3.1.2	� Victim
As children are small in stature and thus have 
limited and imperceptible view of road traf-
fic environment, they are more vulnerable to 
RTI.  Immature cognitive development also 
affects children’s ability to make judgments and 
decisions involving the safety of different trans-
portation methods. Children have not yet devel-
oped a concept of traffic safety before 5–7 years 
old and cannot accurately identify road traffic 
hazards until they are 11  years old. Individuals 
are not mature in terms of competencies like 
drawing inferences, making decision, and con-
trolling impulses before they are 20 years, mak-
ing children tend to make incorrect judgments 
about traffic environment and have dangerous 
behaviors.

As children get older, especially when they 
enter puberty, their needs for independence and 
mobility increase. Driven by adolescent rebel-
lion, impulsiveness, curiosity, and pursuit of 
excitement, children start to actively attempt 
some dangerous behaviors, which is more com-
mon among boys than girls; this is a major reason 
for the comparatively high road traffic injury risk 
among boys. Furthermore, children are suscep-
tible to peer influence and attempting danger-
ous things encouraged by peers or performing 
dangerous behaviors to fill up self-vanity during 
puberty.

12.3.1.3	� Seat Belt
Current research evidences show that the use of 
seat belt can reduce the risk of injury by 40–50%, 
serious injury by 43–65%, and fatalities by 
40–60% for motor vehicle drivers and passen-
gers. Because of differences in legislation and 
law enforcement, the use of seat belt in motor 
vehicles varies across countries. A research in 
Kenya [11] found that among drivers and pas-
sengers using seat belts, only 1% were injured 
in a crash. Another research in Argentina [12] 
reported that only 26% of drivers and front-seat 

passengers used seat belts in the city of Buenos 
Aires and 58% on national highways.

In the United States [13], the proportion of 
front passengers using seat belts rose from 58% 
in 1994 to 75% in 2002. A study [14] conducted 
in Guangzhou and Nanning of China found that 
the rate of seat belt use in the two cities was 
72.2% and 71.9%, respectively.

12.3.1.4	� Child Safety Seat
Child safety seats have an important role in 
preventing child RTI.  It was reported [15] that 
proper installation and use of child safety seats 
can reduce the risk of death in crashes by about 
70% for infants and 47–54% for children aged 
1–4 years, respectively. Different types of safety 
seats should be considered for children with 
different ages. For infants aged 0–15  months 
and weighing less than 13 kg, rear-facing child 
safety seats provide better protection. The use of 
forward-facing child safety seats can reduce inju-
ries by 34% and severe injuries by 60%, while 
rear-facing child safety seats can reduce inju-
ries by 76% and severe injuries by 90%. Child 
safety seats are frequently utilized in developed 
countries, with 90% in Australia and 86% in 
the United States. However, incorrect installa-
tion and improper use of safety seats are com-
mon. Previous studies reported that incorrect 
use of safety seats ranged from 44% to 81%. A 
study conducted by the National Highway Traffic 
Safety Administration (NHTSA) [16] found that 
72.6% of 3442 cases did not use safety seats cor-
rectly, and the most improper use of which were 
wearing adult seat belts and not fastening the 
belts on child safety seats. A study conducted 
among parents in Shanghai [17] showed that less 
than 30% of parents purchased safety seats for 
their children. The actual use of child safety seats 
was even lower due to children crying and the 
trouble of installation and disassembly.

12.3.1.5	� Intoxicated Driving
Intoxicated driving raises the likelihood of both 
crashes and fatal or severe non-fatal injuries. A 
survey conducted in EU countries [18] showed 
that 1–3% of drivers reported having ever experi-
enced an intoxicated driving. A study in low- and 
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middle-income countries found that alcohol was 
detected in the blood of 33–69% of drivers killed 
in crashes and 8–29% of those injured. A study 
in New Delhi, India [19], reported that one-third 
of two-wheeled motorcyclists who were brought 
to hospital for treatment answered having drunk 
before driving. A similar risk exists in pedestrians 
consuming too much alcohol. A study in South 
Africa [20] revealed that over 61% of pedes-
trian dying in crashes had alcohol consumption. 
A recent British study [21] reported that 48% 
of pedestrians killed in car crashes had alcohol 
consumption.

12.3.1.6	� Safety Helmet
Head trauma is a leading cause of death for two-
wheeler motorcyclists and riders, explaining 75% 
of all-cause mortality in Europe and 55–88% in 
Malaysia. A study [22] by Kulanthayan et  al. 
found that drivers not wearing safety helmets were 
three times more likely to suffer a head injury 
than those wearing safety helmets. Servadei [23] 
reported that safety helmets reduced fatal and 
severe head injuries by 20–45%. However, a US 
study found that nearly half of drivers and two-
wheeled motorcycle riders using substandard 
safety helmets were at higher risk to suffer a head 
trauma than those not using safety helmets.

If children on bicycles wear safety helmets, the 
probability of experiencing a head injury in a crash 
would reduce by 63%, as well as loss of conscious-
ness reduces by 86%. So far, legislative request 
that cyclists should wear safety helmets have been 
introduced in many countries like Australia, New 
Zealand, Sweden, and the United States.

12.3.1.7	� Distracted Driving
Distracted driving behaviors involve all behav-
iors that interfere with driver’s attention while 
driving, and endanger safety of drivers, pas-
sengers, and others. Common distracted driving 
behaviors include answering the phone, making 
a phone call, sending and receiving a text mes-
sage, eating, drinking, talking to passengers, 
making up, looking at maps, using navigation, 
watching videos, and using a radio, CD, or MP3 
player, using wireless communication devices 

to make and receive phone calls and text mes-
sages. Recent studies show that drivers’ reaction 
time increases from 0.5 to 1.5  seconds while 
using mobile phone, making drivers difficult to 
keep in the right lane, maintain right speed, and 
make judgment for a safe distance. Drivers who 
use a mobile phone while driving are at four-
time risk to suffer a crash than those not using 
mobile phone.

12.3.2	� Vehicle

Vehicle design has a vital impact on RTI. Vehicle 
design defects lead to around 3–5% of traffic 
crashes. The design, testing, and maintenance of 
motor vehicles are closely correlated with the risk 
of RTIs. A British study reported that compre-
hensive improvements of vehicles, roads, legisla-
tion, and enforcement can reduce fatal or severe 
road traffic crashes by 33%, while the improve-
ment of vehicle could reduce the number by 
15.4%. Another study conducted in New Zealand 
drew a similar conclusion. It could reduce the 
hazards to pedestrians and cyclists if the front 
end of a vehicle is improved. The European 
Committee for the Promotion of Vehicle Safety 
[24] has designed performance tests for the front 
end of motor vehicles; the United States and the 
European Union has required to vehicles with 
forward crash prevention systems, and about 40 
countries had agreed on the draft United Nations 
Regulation for cars with Advanced Emergency 
Braking Systems (AEBS) avoiding forward col-
lision in 2019. Crashworthiness and immobiliza-
tion devices need to be considered in the design 
of motor vehicles if we want to improve devices 
protecting passengers. In general, high-income 
countries adopt new test models of minibuses to 
ensure that the passenger compartment retains its 
shape and structure and the fixture devices func-
tion in a collision. Most high-income countries 
mandate that seat belts in cars and light trucks 
reach certain technical standards. In low- and 
middle-income countries, more than half of 
motor vehicles may not be equipped with reliable 
seat belts.
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12.3.3	� Natural Environment

About 2.9% of road traffic injuries can be attrib-
uted to road factors, and approximately 24.3% of 
road traffic injuries in China are associated with 
roads. Unsafe road environments increase the 
risk of child RTIs. Recently, the number of motor 
vehicles has increased rapidly in many countries 
and regions, but road construction and manage-
ment lags in these countries. Lack of safe and 
efficient public transportation system not only 
causes road congestion but also raises the likeli-
hood of RTIs. In addition, fast-traveling or slow-
traveling motor vehicles and unreasonable road 
design are important risk factors of RTIs.

12.3.4	� Socioeconomic Environment

12.3.4.1	� Incidence of Traffic Crashes 
Among Children

Socioeconomic status is associated with the 
incidence of traffic crashes among children. 
The flourishing commercial economic activities 
increase people’s travels and therefore raise the 
chances of road traffic crashes.

The World Bank analyzed the data of 88 coun-
tries between 1963 and 1999 and found that the 
mortality of RTIs rose sharply with the increase of 
gross domestic product (GNP) per capita; when the 
GNP per capita reached 1180 US dollars, RTI mor-
tality began to decline as the GNP per capita grew.

12.3.4.2	� Emergency Care
Pre-hospital emergency care is closely related to 
the treatment outcome of RTI patients. A review 
of European countries concluded that about 50% 
of road traffic deaths occurred within minutes of 
the collision, some of them died on the spot of car 
crashes and some died on route to hospital; about 
15% of deaths occurred within 4 hours of crashes 
and died in hospital; and 35% of deaths occurred 
4 hours later than crashes. In low- and middle-
income countries, the majority of RTI deaths 
occur on the road to the hospital. Lack or low-
level pre-hospital emergency care significantly 
delays the best time of treatment.

12.3.4.3	� Trauma Treatment
Trauma care has developed rapidly recently. 
Unfortunately, many people in low- and middle-
income countries still cannot access public 
health or individual commercial insurance in 
hospitals due to a large shortage of qualified sur-
geons. A study in Ghana reported that, of people 
who experience severe injuries in car crashes, 
only 38% in rural areas and 60% in urban 
areas were admitted to hospitals for treatment. 
Traumatic brain injury is the leading cause of 
RTI deaths. Because of lack of hospital admis-
sions and qualified physicians, children who are 
seriously injured in road traffic crashes cannot 
receive timely treatment and probably die or 
have lifetime disabilities.

12.4	� Interventions

12.4.1	� Theories of Injury 
Intervention

The general intervention theories are also appli-
cable to child road traffic injury prevention. Here, 
we briefly describe Haddon’s ten strategies, the 
“5Es” intervention theory, and active and passive 
intervention strategies.

12.4.1.1	� Haddon’s Ten Strategies
Haddon proposed ten prevention strategies based 
on the Haddon matrix, including:

① Prevent the creation of the hazard in the first 
place, such as stopping the manufacture of 
some toxic substances.

② Reduce the amount of energy contained in the 
hazard, such as car speed limits.

③ Prevent or reduce the release of the hazard, 
such as the bathroom floor should not be too 
slippery.

④ Modify the rate or spatial distribution of the 
hazard from its source, such as the use of seat 
belts.

⑤ Separate people in time or space from the haz-
ard and its release, such as bicycle and pedes-
trian pathways.
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⑥ Separate people from the hazard by interposing 
a material barrier, such as the use of insulation 
to separate the cable and pedestrians.

⑦ Modify the relevant basic qualities of the haz-
ard, such as eliminating the angles of objects 
in the kindergarten.

⑧ Make the person more resistant to damage.
⑨ Counter the damage already done by the haz-

ard, such as setting up alarm telephone along 
roadside.

⑩ Stabilize, repair, and rehabilitate the injured 
person.

The ten strategies apply to the design of injury 
prevention interventions of all injury causes at all 
age groups.

12.4.1.2	� “5Es” Intervention Theory
Interventions can be divided into five categories 
by their characteristics (5Es are the abbrevia-
tion of the initials of five types of interventions), 
including:

① Education strategy: to enhance people’s aware-
ness of the risk of injury through safety educa-
tion and then reduce the dangerous behaviors

② Environmental modification strategy: to reduce 
the likelihood of injury to individuals by 
reducing environmental risk factors

③ Engineering strategy: to produce safer prod-
ucts through design and innovation

④ Enforcement strategy: to establish the laws and 
enforce the laws strictly to maintain certain 
behaviors and norms and also prohibit danger-
ous behaviors that increase the risk of injuries

⑤ Evaluation strategy: to evaluate the available 
interventions to prevent and control injuries 
and to determine the most effective interven-
tions, programs, and policies

12.4.1.3	� Active and Passive 
Intervention Strategies

Injury prevention strategies [25] can be divided 
into active interventions and passive interven-
tions according to the behaviors that the host 
(individual) takes. Active interventions refer to 
intentional behavior changes through the choice 
of safety equipment or the adoption of safer 

behaviors to avoid injury, such as wearing a 
helmet correctly when riding a bicycle. Passive 
interventions refer to equipping the external envi-
ronment with safety facilities to avoid injury or 
reduce the severity of injury when individuals are 
exposed to external intolerable energy such as 
installing airbags in a car, which will automati-
cally open in the event of a crash.

12.4.2	� Interventions

In 2010, the United Nations launched the Global 
Road Safety 2011–2020 Action Plan. The WHO 
released the Global Status Report on Road Safety 
2009 in the same year and regularly updates 
the report every 2 years since then. This report 
systematically assesses the legislation and 
enforcement of proven RTI interventions of the 
participating countries. In 2013, the WHO pro-
posed ten strategies to prevent road traffic injury 
for children, including controlling speed, reduc-
ing drink and driving, using helmets for bicyclists 
and motorcyclists, improving children’s ability to 
see and be seen, restraining children in vehicles, 
enhancing road infrastructure, adapting vehicle 
design, reducing risks for young drivers, provid-
ing appropriate care for injured children, and 
supervising children around roads.

Next, we present a brief summary of main 
interventions for child RTI based on the recent 
published literature.

12.4.2.1	� Legislation
Legislation is a mandatory intervention. 
Legislation has the strongest public warning and 
enforcement power. Currently, the WHO recom-
mends five legislative interventions to all WHO 
member states, including managing speeding, 
reducing drink-driving, increasing motorcycle 
helmet use, increasing seat belt use, and increas-
ing child restraint use.

Between 2014 and 2017, 123 countries had 
laws meeting the best practice of at least one 
of five behavioral risk factors. However, only 
France, Hungary, Italy, Luxembourg, and Sweden 
had laws that meet the best practice of all five key 
risk factors (Fig. 12.19).
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Fig. 12.19  Number of 
people covered by laws 
meeting the best 
practice, 2017 vs. 2014. 
(Data source: Global 
status report on road 
safety 2018. Geneva: 
World Health 
Organization, 2008.)

12.4.2.1.1  Speed Limits
A research by the WHO showed that high-speed 
driving accounted for about 1/3 of road traffic 
crashes in developed countries and up to 1/2  in 
developing countries. Driving at high speeds 
poses a significant threat to child road safety, 
especially on roads around schools, residential, 
and commercial areas. One study reported that a 
5% reduction in average driving speed can reduce 
30% of fatal crashes. Currently, the interventions 
for preventing high-speed driving include four 
categories: ① setting appropriate driving speeds 
according to use and quality of roads; ② setting 
maximum allowable speeds on roads with high 
occurring frequency of children (30 km/h is now 
recommended); ③ strengthening the control of 
road speed limits by installing automatic speed 
camera; and ④ separating pedestrians from speed-
ing vehicles through establishing or improving 
urban sidewalks, street crossings, pedestrian 
underpasses, safety islands, and curb medians in 
road sections when needed.

	(a)	 Speed limits supplemented by installation 
of pedestrian countdown signals: New York 
City in the United States installed pedestrian 
countdown signals at 1500 intersections 
throughout the city, set a maximum speed 
of 32  km/h for living areas and 75 school 
speed limit zones, enforced speed limits on 
major traffic arteries, and used mass media 
to inform the public about road safety and 
engage the public in road safety activities. 

Such efforts were followed by an around 
25–51% decline in road traffic crashes 
involving pedestrians in New York City.

	(b)	 Speed limits supplemented by pedestrian 
separation initiatives: London City in the 
United Kingdom has launched a “30 km/h” 
speed limit action in school zones and resi-
dential areas for a long time. The government 
has also built pedestrian segregation in the 
speed limit sections, such as street crossings, 
pedestrian underpasses, and safety islands. 
As a result of the comprehensive speed limit 
program, traffic safety has improved signifi-
cantly among children aged 0–15 years old. 
Pedestrian fatality are reduced by 46% and 
bicyclist fatality reduced by 28% between 
1987 and 2006.

	(c)	 The use of red light camera to enforce speed 
limits: An analysis that compared crash data 
from 253 intersections in Flanders, Belgium, 
between 2002 and 2007 before and after the 
introduction of red light cameras to assist 
with speed limits, showed a 14% decrease in 
major road crashes, despite a 44% increase 
in rear-end crashes. In January 2011, a study 
that assessed the effectiveness of installing 
red light camera at high-crash intersections 
in Miami-Dade County, Florida, showed that 
the use of cameras reduced red light running 
crashes by 14% and injuries by 12% over 2 
years, despite the fact that rear-end crashes 
increased 40% in the first year and rose 50% 
in 2 years.
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Setting speed limits is an effective measure to 
reduce road traffic injuries. Although many coun-
tries have established national speed limit laws, 
few meet the best practice criteria for speed limit 
laws. As shown in Fig. 12.20, 95 countries set up 
speed limits equal to or under 50 km/h in urban 
areas, but only 84 empower local authorities to 
modify speed limits in local laws. 51% of coun-
tries that satisfy the three best practice laws are 
from high-income countries, 36% from middle-
income countries, and 13% from low-income 
countries.

12.4.2.1.2  Restricting Drink-Driving
Laws and regulations for drink-driving mainly 
emphasize to raise the legal drinking age and set 
a maximum limit of blood alcohol concentration 
for drivers.

	(a)	 Increasing the legal drinking age: The United 
States has an extremely strict limit for teen-
age drinking (current legal drinking age: 

21  years old). Many states in the United 
States have set age limits for the purchasers 
who buy alcoholic beverages in supermar-
kets and other stores. Although China has not 
specified the rule, its law on the Protection 
of Minors of the People’s Republic of China 
(article 11) requests that adult guardians 
should forbid people younger than 18 years 
old to drink alcohol beverages.

	(b)	 Setting a limit of blood alcohol concentra-
tion (BAC) for drivers: Implementation of 
a BAC limit for motor vehicle drivers can 
reduce a number of road traffic fatalities 
related to drunk driving. The usual threshold 
of BAC is 20 mg/100 ml for drivers. Studies 
indicated that young drivers with a BAC of 
50 mg/100 ml are twice as likely to have a 
road traffic crash than experienced driv-
ers. The best practice is to set a lower BAC 
(20 mg/100 ml or lower) for young and nov-
ice drivers, which can dramatically reduce the 
number of alcohol-related traffic accidents.
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A BAC of 50  mg/100  ml is acceptable. 174 
countries have laws on drink-driving. Among 
these, 136 countries set up BAC limits; but only 
45 countries both set specific limits for the general 
population (0.05 g/dl) and for young and novice 
drivers (0.02 g/dl). As shown in Fig. 12.21, 56% 
of countries that satisfy the three best practice 
laws are from high-income countries, 42% from 
middle-income countries, and 2% from low-
income countries.

In addition, there are other interventions for 
drink-driving, but the effectiveness of these 
interventions is controversial, warranting further 
research to generate more solid evidence.

	(a)	 Setting alcohol testing checkpoints: A study 
in the United States reported that frequent 
checkpoints with high publicity and vis-
ibility reduced road traffic injury crashes by 
about 18–24%. Alcohol testing checkpoints 
can easily detect drunk drivers and have a 
strong warning effect.

	(b)	 Development and promotion the fitment 
of alcohol-locks: The American academic 
community has discussed the installation of 
alcohol concentration detection and lock-

out devices on motor vehicles since the 
1960s. It contains an alcohol meter. Once 
the driver’s blood alcohol level is detected 
to be high, the device will automatically 
lock the engine of motor vehicle. In 2009, 
Toyota Motor Corporation in Japan, together 
with its affiliated truck manufacturer Hino 
Motors, announced that they were design-
ing an anti-drunk driving car with an alco-
hol interlock system in the car. The system 
includes a miniature alcohol meter and a 
digital camera, which are used to detect the 
alcohol level and take a picture of the driver’s 
face to determine the identity. When the test 
result is positive (namely, the driver’s blood 
alcohol concentration exceeds the law limit), 
the system will give a warning or lock the 
engine of car. Alcohol interlock systems have 
improved a lot recently. Several engineering 
studies in 2013 indicated that the conception 
of anti-drunk driving lockout system can be 
realized through integrating multiple tech-
nologies such as alcohol sensors, microcon-
trollers, and voice transmission.

	(c)	 Mass media campaigns: Mass media is 
believed to be helpful for establishing cor-
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rect social norms against drunk driving. But 
implementation details must be considered.

	(d)	 School safety education: School-based alco-
hol education programs were found to reduce 
drunk driving. Further studies showed that 
the success of school-based intervention 
programs is related to the length of time the 
intervention program implemented, the con-
tent of the program, and the extent of interac-
tion with students.

12.4.2.1.3  Wearing Safety Helmets
Head and neck injuries are the leading cause 
of death and disability for motorcycle crashes. 
Substantial evidence suggests that the use of hel-
mets effectively reduce motorcyclist injuries and 
fatalities. In motorcycle crashes, the rate of head 
injury for motorcyclists not wearing helmets is 
2.19 times higher than those wearing helmets.

In late 2007, Vietnam had passed a law request-
ing all motorcyclists and passengers (including 
children) to wear a helmet. Following the law, the 
rate of wearing safety helmets quickly exceeded 
90%, resulting in a dramatic decrease in head 
injury and fatality rates among motorcyclists and 
passengers. However, the law does not authorize 
traffic polices to penalize children aged 14 and 
under who did not wear safety helmets and their 
parents. Consequently, the rate of wearing hel-
mets remained less than 40% among children.

In April 2010, the government amended the 
law to require children above the age of 6 to 
wear safety helmets when riding, which was a 
responsibility for their parents. After the regu-
lation was implemented, the rate of wearing 
helmets in Vietnamese children rose to 56% by 
2013.

Currently, the enforcement of helmet-wearing 
laws is generally weak. 167 countries have man-
datory helmet laws for motorcyclists, but only 49 
countries meet the overall best practice criteria. 
As shown in Fig.  12.22, 41% of countries that 
satisfy the overall best practice laws are from 
high-income countries, 53% from middle-income 
countries, and 6% from low-income countries.

12.4.2.1.4  Using Seat Belts
Substantial studies have proved that wearing 
seat belts is effective in protecting motor vehi-
cle drivers and passengers of all age groups. It 
is estimated that the use of seat belt can reduce 
road traffic deaths and serious injuries by 60% 
in the United States, avoiding 18,000 deaths 
and an economic loss of more than 17 billion 
dollars. Rutledge et  al. reported that the fatal-
ity rate of motor vehicle drivers and passengers 
was 7% for those not wearing seat belts and 3% 
for those wearing seat belts, and the head injury 
rate was 50.0% and 32.9% for the two occasions, 
respectively.
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Of 161 countries with national seat belt laws 
in 2017, 105 countries have laws that met the 
overall best practice of mandating use of seat 
belts to all occupants, 41% of countries that are 
from high-income countries, 52% from middle-
income countries, and 7% from low-income 
countries (Fig. 12.23).

12.4.2.1.5  Using of Child Restraints
Child car seats are effective in preventing non-
fatal injuries and fatalities among child passen-
gers. If correctly installed and used, child car 
seats can effectively protect children in vehicles 
and reduce the chance of hospitalization among 
under-5 children by 69%, the risk of road traffic 
deaths by 70%, and deaths of under-5 children by 
54%. Compared with the use of seat belts alone, 
together using seat belts and child car seats can 
lead to a 59% reduction in the road traffic injury 
for children aged 4–7 years.

84 countries have national child restraint laws 
in 2017. Among these 33 countries, 9% of the 
world’s population have laws that meet the over-

all best practice criteria, 85% of countries that 
are from high-income countries and 15% from 
middle-income countries (Fig. 12.24).

Research evidence showed that the use of child 
restraints was significantly associated with paren-
tal perception on its importance. In many devel-
oped countries, parents pay much more attention 
to the safety of children, with child safety seat 
use rate as high as 90%. Since July 1, 2012, the 
government of China implements a national stan-
dard for child safety seats (GB27887-2011); but 
the rate of using child car seats is still very low.

A study in Beijing [26] evaluated the effect 
of comprehensive interventions (including mea-
sures such as group discussions, showing child 
car safety promotional films, instruction and 
live demonstration of child booster seats, and 
free distribution of child car seats). The results 
found that 84.5% of children by car had never 
used a booster seat before the intervention, and 
98% of children almost every day used the seat 
after 6 weeks, and 97% of parents indicated that 
they intended to continue using child car seats 
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for the next 6 months. The results of this study 
indicate that appropriate measures can increase 
the proportion of correctly using child car seats 
in China.

12.4.2.2	� Increasing the Visibility 
of Children Pedestrians

A study by Wells et al. [27] showed that wearing 
retro-reflective and fluorescent clothes and white 
or light-colored helmets and using headlights are 
simple and practical ways to effectively reduce 
road traffic crashes and deaths and non-fatal inju-
ries in motor vehicle crashes.

12.4.2.3	� Choosing Suitable Car Seats 
for Children

Research evidence shows that the locations with 
the least risk of head injury to children in motor 
vehicles are braking position and crash test 
dummy position, while those with the greatest 
risk are innermost and outermost positions; the 
locations with the lowest risk of chest injury to 
children are medial position and crash test dummy 
position, while those with the highest risk are lat-
eral position and braking position. Therefore, it is 
best for children to take the rear seats. Forbidding 
children sitting in the forward passenger seat can 

reduce the likelihood and severity of injuries to 
children during motor vehicle collisions.

12.4.2.4	� School Safety Education
Road traffic safety education mainly focuses 
on primary and secondary schools in China. In 
1986, the Notice on Reforming the Road Traffic 
Management System issued by the State Council 
of China clearly listed traffic safety publicity and 
education as a priority of all traffic management 
work of public security agencies. In 1996, the for-
mer State Education Commission, together with 
six ministries and commission issued a notice to 
establish the Safety Education Day for Primary 
and Secondary Schools. However, the effective-
ness of school-based safety education model in 
reducing child RTIs remains unexamined by rig-
orous studies.

12.4.2.5	� Graduated Driver Licensing
Graduated Driver Licensing (GDL) program 
involves three-level training according to the 
driver’s age and driving experience:

	(a)	 To obtain a learner’s driver’s license (G7, 
basic level), requesting that the applicants 
shall be above 14  years old, pass a written 
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test and a vision test, have a valid identity 
document, and get parental consent if they 
are younger than 18 years old. If the appli-
cants want to drive, they must be supervised 
by an adult driver with full license and can-
not drive at midnight and early morning.

	(b)	 To obtain an intermediate license (G5, 
trainee level), requesting that the applicants 
shall be above 16 years old and have held a 
G7 license at least 1 year. The applicants can 
drive alone but are ineligible to serve as an 
accompanying driver of a learner with a G7 
license.

	(c)	 To get a full or unrestricted license (G5, can 
instruct G7 holders to drive). The applicants 
must have held a junior G5 for 2 years and 
have no infraction record in the last year and 
pass an advanced road test.

In 2011, Russell et  al. summarized 34 stud-
ies that evaluated the effects of 21 GDL cases 
and concluded that the implementation of GDL 
program resulted in a reduction of 8% to 27% in 
crash rate and of 2% to 46% in injury rate in the 
first year after 16-year-old teen drivers received 
their licenses, suggesting that GDL can signifi-
cantly reduce road traffic crashes caused by lack 
of skills and experience of drivers.

12.4.2.6	� Using Airbags with Caution
It has been proved that airbags pose a threat to 
child passengers in motor vehicles. Between 
January 1990 and January 2005, 157 children 
under the age of 13 were killed by the popped air-
bag in the non-fatal collision of low-speed vehi-
cles in the United States. A study by the National 
Highway Traffic Safety Administration, with 
3790 teenagers aged from 1  month to 18  years 
who seated in the right front seat while driving, 
found that children under 15  years old faced a 
great risk of injury when the airbag popped up. 
The strong impact of airbag popping up probably 
causes a serious injury or even lethal outcome to 
the children.

12.4.2.7	� Improving Train for Young 
Drivers

Young drivers have been found to be a major 
cause of teenage car crashes. The results of many 

studies showed that underage drivers who get 
driving license prematurely upon the driver train-
ing are apt to cause road traffic crashes when 
driving.

12.4.2.8	� Avoiding Distracted Driving
A review of 19 articles published between 2000 
and 2013 examined the relationship between 
the use of a mobile phone while driving and the 
incidence of motor vehicle traffic crashes; the 
results suggested that drivers should take mea-
sures to avoid distractions (including using their 
mobile phones to access social media sites such 
as Facebook and Twitter), especially for young 
and inexperienced drivers. Texting and receiving 
messages during driving increase the risk of fatal 
road traffic crashes.

12.5	� Conclusion

Currently, injury academic community in China 
and abroad has developed many effective inter-
ventions for child road traffic injury preven-
tion. For most countries, the major challenge 
is how to strictly implement these interventions 
and monitor the progress of road traffic injury 
prevention interventions with reliable and valid 
data. Of course, necessary modifications or 
tailoring are needed when low- and middle-
income countries like China translate the inter-
ventions proven in high-income countries. Each 
individual government should open child road 
traffic injury data to the researchers and encour-
age them to use the data to improve road traf-
fic injury prevention. High-quality researches 
should be supported to assess the current sta-
tus of child road traffic injury, identify new 
problems, and develop targeted interventions. 
Low- and middle-income countries may con-
sider combining proven interventions with their 
national health initiatives to popularize these 
interventions.
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