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ABSTRACT

Introduction: Road traffic accidents (RTA) are the ninth most common cause of death worldwide and contribute to
the mortality rates of young adults aged 15-29. Behavioural factors and the perception of peril cause accidents. Aim:
This scoping review is to determine the human factors in the form of safety behaviour and Road Safety Education
(RSE) related to the incidence of traffic accidents among young drivers. Data sources: A comprehensive search of two
databases, Scopus and ScienceDirect, was conducted to find articles published from 2017 to 2022. Eligible papers
are entered into the specified criteria. The last fourteen articles were identified for this review. Results: Association
of driving safety behaviour and road safety education with traffic accidents among young drivers. Factors causing
adolescent traffic accidents are safety behaviour, risk perception and lack of education about driving safety. Conclu-
sion: The overall findings of this review suggest that traffic safety education is needed to focus more on road users to
improve hazard risk perception and change motorist behaviour. Traffic education and rules will quickly reduce the
likelihood of traffic violations and accidents involving motorcycles. Future studies regarding factors that influence

road traffic accidents Young Drivers are needed as they will help combat these problems.
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INTRODUCTION

A traffic accident is an undesirable event that can result
in death or loss to the perpetrator. Annually, a global
estimate of 1.3 million fatalities and 200-50 million
nonfatal harm are recorded as a result of road traffic
accidents.(1) Approximately 90% of global road fatalities
transpire within low- and middle-income nations,
despite the fact that these countries possess roughly 60%
of the world’s motor vehicles.(2) Based on data provided
by the World Health Organisation (WHO), it is evident
that road accidents presently rank as the ninth most
significant cause of mortality across all age groups.(3)
Based on the available data from 2016, it can be observed
that traffic accidents constitute the primary cause of
mortality among individuals between the ages of 15
and 29.(4) Traffic accidents are a complex phenomenon
that can be attributed to multiple factors, including road
conditions, traffic patterns, environmental factors, and
human conduct. Examples of human behaviour that
contribute to accidents include driving at inappropriate

speeds, experiencing fatigue, and being distracted while
driving.(5,6) Drivers are the main actors responsible
for road traffic accidents. According to statistical data,
individuals in the younger age group are more prone to
being involved in road accidents, hence constituting the
primary cause of mortality among the 15-24-year-old
demographic. Several factors influence driver behaviour.
Beliefs and attitudes about road safety influence risky
behaviour and commitment to risky driving behaviour.
(7,8) Also, driving skills and the ability to predict road
and traffic conditions are relevant to accident risk. This
skill is called danger perception. Perception of danger
increases with age and experience.(9)

If traffic accidents are not addressed, they have the
potential to surpass all other causes of mortality
globally. In response to this concern, the World Health
Organisation (WHO) has established a comprehensive
roadmap for road safety spanning a decade, specifically
from 2011 to 2020. This initiative emphasises the
importance of nations adopting and executing various
measures across five fundamental pillars in order
to mitigate the impact of traffic accidents. The key
components of ensuring safer mobility include the
following: 1) improved infrastructure, 2) enhanced
road safety policies, 3) the development of safer cars,
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4) promoting safer behaviour among road users, and 5)
implementing effective post-accident response measures.
(10) Road Safety Education (RSE) focuses on increasing
knowledge in RTA prevention efforts. Nevertheless,
the utilisation of different approaches, procedures,
and media is hardly observed.(11) Consequently, this
scoping review aims to identify human factors in the
form of specific behaviour and risk perception, as well
as driver safety education, that contribute to adolescent
traffic accidents. Significant findings will fill research
gaps that future studies need to address.

METHODS

The steps of scoping review are carried out referring
to Arksey and O’Malley (2005)(12), which has been
adapted by Levac, Colquhoun, and O’Brien and
includes clearly and objectively identifying research
questions, finding critical publications, selecting
appropriate Academic papers from papers and data
analysis, organizing; synthesize and analyze, and report
results.(13) Comprehensive search through Scopus
electronic databases and ScienceDirect published from
2017 to 2022. Search keywords used for Scopus and
ScienceDirect are “Road Traffic Accident” AND “Road
Safety Education” AND “Road Traffic Accident” AND
“Risk Perception.”

An article is eligible if it discusses a traffic accident.
Inclusion criteria include 1) publications from 2017
to 2022; 2) driving safety behaviour; 3) perception of
risk of danger; 4) Traffic safety education; 5) Late teen
riders; 6) two-wheeled motor; and 7) Use of English. The
search was conducted on October 22, 2022, using a
database the research institute had paid for. Two authors
evaluate and contrast selected papers for differences and
overlap. The author manually searches and selects the
following papers Reporting Items for Systematic Criteria

for Systematic Review and Meta-analysis as Literature
(PRISMA).(12)

Reocords identified through database
Scopus (n=75)

Records identified through other Sources
ScienceDirect (n=83)

Total Records identified from all
o 5 (n=158)

(n-0)

Total Records after duplicates remowe
(h—158)

l—» Records Excluded (n=58)
‘ Records Selected by title (n=100) ‘
Records Excluded (n=70)

Record selected by abstract (n= 30} |

+
Full-text articles assessed for
eligibility (n=30)

3

| Studies included (n=14) ‘

Figure 1: The flow diagram search and research selection procedure
for scoping reviews adheres to the guidelines outlined in the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
framework.

RESULTS

During the screening and eligibility process, 158 articles
were identified in the initial search database. In detail,
there are no duplicate articles; Fifty-eight articles are
issued based on article titles that do not match the
research theme. In one hundred articles through abstract
screening, thirty were issued because they did not fit
the research question. Sixteen articles were expelled
for not meeting the criteria. The last fourteen articles
were identified for this review. Table 1 summarizes the
articles selected in this review relating to driving safety
behaviour, risk perception, and road safety education
against traffic accidents. All articles were published
between 2017-2022. Some articles clearly explain the
design of the study, i.e. the majority used cross-sectional
research (9 studies, 64%); others can be known from the
time and method used. The sample size in the studies
ranged from 226 to 286.000 participants. ((Supplement
I: Table ).

Table I: Overview of studies in driving behavior and road safety education concerning road traffic accidents among young

Results

drivers
Title, Author,  Objectives Types of Study
Year (Coun-
try)
Cordellieri To find out the vari- Cross-sectional studies. Sub-
etal, 2022 ables that affect cell ject: 1498 high school stu-
(Italia)(6) phone use in teenagers dents aged 14 to 21

while driving

Zainafree et al,
2022 (Indone-
sia)(11)

To analyze the appli-
cation of RSE innova-
tions that have been
prepared based on the
interests and needs of
adolescents, which are
expected to increase
knowledge, confi-
dence, attitudes, inten-
tions, and safe driving
behaviour.

Pseudo-experiment with
non-randomized pre-test-
post-test control group design
approach. Subject: 362 stu-
dents

The utilisation patterns of mobile phones while riding among young
individuals are anticipated to be influenced by numerous elements
in a consistent manner. The perception of risk is a robust indicator
of the likelihood of engaging in cell phone usage while operating a
vehicle.

This study examines the impact of the Zainafree Program on individ-
uals’” knowledge, beliefs, attitudes, intentions, and behaviour. The
intervention elucidated a total of 16.2 modifications in the compos-
ite score encompassing five distinct areas. The implementation of
the RSE program has yielded significant enhancements in students’
knowledge, beliefs, attitudes, intents, and behaviours as compared
to their counterparts who did not partake in the program.
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Table I: Overview of studies in driving behavior and road safety education concerning road traffic accidents among young

drivers (CONT.)

Title, Author,  Objectives Types of Study Results

Year (Coun-

try)

Konkoretal,  To find out the rela- Six communities were se- A significant relationship between behavioural variables at the time

2019 (Ghana)
(14)

Delwana
Bedru et al,
2022(Ethiopia)
(15)

Van den Berg
et al, 2020
(Belanda)(16)

Konkor et al,
2019 (Ghana)
(27)

Bjérn Sund
etal, 2017
(Swedia)(24)

tionship between risky
behaviour and time to
first motorcycle colli-
sion in northern Ghana

Assess the magnitude
of helmet-wearing be-
haviour and its deter-
minants among motor-
cyclists.

Presents a conceptual
analysis of the relation-
ship between moral
values and aggressive
driving behaviour.

This study aims to
analyse both logical
and non-rational ex-
planations for Motor-
cycle Crash Avoidance
(MCA) at the Universi-
ty of Western Region
(UWR), with a partic-
ular focus on social
and cultural factors,
conceptions and belief
systems around motor-
cycle risk-taking.

This study aims to
conduct an analysis of
event experience and
risk perception across
eight distinct risk do-
mains, including fire,
crime and theft, falls,
electrical wiring acci-
dents, traffic accidents,
drowning, natural
catastrophes (such as
floods), and becoming
a victim of violence.

lected from the Lawra dis-
trict, Seven from the eastern
Wa district and twelve from
the Wa township. Every fifth
house starting from the com-
munity’s entrance is chosen
within each community. Re-
spondents were aged 18 years
and above from three districts
in Ghana’s Western Upper
Western Region. Subject: 818
respondents

A cross-sectional study. With
logistic  regression  model.
Subject: 403 motorcycle driv-
ers

The online survey includes
the Moral Foundations Ques-
tionnaire and the Aggres-
sive Driving Behavior Scale
(ADBS). Subject: 281 persons

Quantitative methods. This
paper examines public per-
ceptions of MCA using a
mixed-method approach in-
volving surveys and focus

group discussions. Subject:
653
Swedish  population-based

survey. Subject: 15,000 indi-
viduals

of the first MBC. Limited knowledge of speed limits, ever drinking
alcohol, knowing someone died from a collision, and men were
significant predictors of the timing of a first motorcycle collision.
Ages 25-30 are more at risk than ages less than 20 years.

According to available data, a mere 12.4% of individuals operating
motorcycles choose to utilise protective headgear in the form of
helmets during their rides. The individual possesses a valid driving
licence, has the capability to drive distances exceeding 10 km, has
a documented record of previous involvement in accidents, has ac-
cumulated a decade of driving experience, and holds a perspective
of being very susceptible to accidents specifically associated with
the act of wearing a helmet. The aforementioned drivers indicate
the necessity of implementing interventions that prioritise chang-
ing behaviour communication, such as campaigns aimed at raising
awareness and the establishment of compulsory laws regarding hel-
met usage.

The sole factor that exerts a noteworthy adverse impact on the act
of ‘speeding/rushing’ is the fundamental principle of fairness. The
moral decision-making procedure encompasses various stages,
including moral awareness, moral judgement, and moral will, all
of which are subject to the effect of individual and situational cir-
cumstances. The manifestation of an individual’s commonly upheld
moral principles must precede any discernible impact on their tan-
gible actions.

The prevalence of motorbike accidents is significantly influenced
by sociocultural belief systems. The prevalence of sociocultural
misunderstandings regarding accidents attributed to supernatural
factors plays a substantial role in the heightened occurrence of
MCA. Individuals who get married and fall between the age range
of 25-30 years and above 30 years exhibit a higher propensity for
encountering Marital Conflict and Aggression (MCA) in comparison
to their counterparts.

Men are likelier than women in all eight risk domains to experience
incidents. Low socioeconomic groups (low-income, low education,
unemployed and non-homeowners) experience more incidence.
Demographic variables include male, highly educated, employed,
and born in Sweden. Men consistently have higher levels of inci-
dent experience but lower risk perception.
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Table I: Overview of studies in driving behavior and road safety education concerning road traffic accidents among young

drivers (CONT.)
Title, Author,  Objectives Types of Study Results
Year (Coun-
try)
Kummeneje The objective of this Cross-sectional surveys. Sub- The prediction of risk-taking behaviour in motorcyclists is contin-

etal, 2020
(Norway)(20)

Oppong, 2021
(Ghana)(22)

Guerrero et al,

study was to examine
the potential associa-
tions between cyclist

risk-taking  conduct
and several factors,
including attitudes

towards road safety,
perceptions of risks,
concerns,  tolerance
for risk, safety priori-
tisation, and accident
involvement.

The objective of this
study is to examine
the impact of compre-
hending road risk com-
munication  strategies
and safety culture on
risk perception, as well
as the subsequent in-
fluence of risk percep-
tion on crashes among
vehicle drivers.

This study aims to ex-
amine the influence
of risky motorist be-
haviour on individuals’
perception of traffic
accident risk.

In order to ascertain
the correlation be-
tween the state of risk
perception (TRP) and
the behaviour of mo-
torcyclists in regard to
risk (TRB), a study was
conducted.

Gather information on
law enforcement and
education facts, and
use a standard format
to inform safer drivers
in nine countries.

ject: 426 Regular cyclists

The survey uses question-
naires. Path analysis, using
IBM SPSS Analysis of Moment
Structures (AMOS) structural
equation modelling version
21.0. Subject: 226 vehicle
drivers

Surveys of choice. The utilisa-
tion of psychometric testing,
factorial analysis, sequenced
logit models, structural equa-
tions, logistic regression, and
bivariate statistical analysis
is prevalent in academic re-
search. The feeling of danger
is most prominently attributed
to the act of operating a vehi-
cle while under the influence
of alcohol or drugs. Subject:
200 interviews

Quantitative  cross-sectional.
Subject: 373 people who use
motorcycles and electric mo-
torcycles

Multi-country survey. Com-
paring overviews of road safe-
ty facts in different countries

gent upon their attitudes towards traffic safety and their perception
of danger. The risk propensity exhibited by bikers is contingent
upon their attitudes, perceptions towards risk, and prior involve-
ment in accidents. The findings of the study indicate that there is
a significant correlation between perceived risk and accident in-
volvement, specifically in relation to confrontations with other road
users. However, no significant association was seen between risk
perception and rule breaches during driving. The perception of risk
and the attitude towards road safety play a crucial role in shaping
the risk-taking conduct of cyclists.

The impact of indirect factors on perceived risk in crashes on roads
is shown to be substantial, whereas the direct effect of risk percep-
tion on road accidents is deemed to be minimal. There was a lack
of statistically meaningful correlation observed between perceived
risks and occurrences of road traffic accidents. A strong positive
correlation exists between the level of risk exposure and the occur-
rence of road traffic accidents. There exists no discernible correla-
tion between the sense of danger and the occurrence of road acci-
dents. The perception of danger contributes to the engagement in
risk-taking behaviours, therefore leading to the occurrence of traffic
accidents. There is no discernible correlation between the compre-
hension of RHCD (Road Hazard Control Displays) and the sense of
risk or the decision-making process of drivers. The influence of risk
perception on road accidents is mediated by its impact on reckless
behaviour and risk exposure, as inadequate risk perception leads to
driver mistakes.

Driver characteristics encompass several socio-economic factors,
including but not limited to age, sex, occupation, driving limita-
tions, and prior accident history. This study examines many forms
of risky driving behaviour, including speeding, driving in the wrong
direction, overtaking on curves, and driving while under the impact
of alcohol or drugs. This characteristic holds considerable impor-
tance in shaping the perception of drivers.

The study revealed that the TRP index exhibited a greater value
among women in comparison to men. There is a positive correla-
tion between the extroverted features of young men and their high-
er TRB (Total Revenue Generated) in comparison to elderly ladies
who exhibit introverted traits. Nevertheless, there is no discernible
correlation between the two variables.

Law enforcement, crime for speeding and traffic violations, and ed-
ucation in the driver’s licensing system. There are differences be-
tween countries in licensing systems and levels of law enforcement
and violations. Fines and speeding penalties/points vary by road
type. There are different periods of completion of training to obtain
a driver’s license and pass all practical and theoretical exams.

2020 (Colom-
bia) (19)
V. Luot, N. et
al, 2020 (Viet-
nam)(35)
He et al., 2022
(Multi Coun-
try)(26)
158
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Table I: Overview of studies in driving behavior and road safety education concerning road traffic accidents among young

drivers (CONT.)

Title, Author,
Year (Coun-
try)

Objectives

Types of Study

Results

Yu et al, 2021
(Taiwan)(18)

Sheng et al,
2018 (China)
(23)

The objective of this
study is to examine the
potential of the Road
Safety Course (RSC)
in reducing the prob-
ability and incidence
of crashes and traffic
offences among inex-
perienced drivers.

This study aims to as-
sess the comprehen-
sive impact of road
traffic legislation on
traffic fatalities in the
city of Ningbo, China.

The logistic model is em-
ployed to assess the impact of
Road Safety Campaigns (RSC)
on the likelihood of occur-
rences related to violations
and accidents. Subsequently,
negative binomial regression
was employed to establish
a model for the frequency of
the phenomenon in relation
to exposure to RSC. Title: An
Analysis of the Population of
286,000 Motorcyclists.

The dataset pertaining to
traffic fatalities spanning the
years 2002 to 2014 has been
sourced from the Ningbo City
Centre for Disease Control
and Prevention. Ultimately, a
generic additive model was
employed to assess the extent
of these mortality fluctuations.
Title: A Population of 100,000

Individuals.

The findings of the study indicate that individuals with limited ex-
perience in riding motorcycles, who participated in the Road Safety
Course (RSC) instruction, exhibited a notable reduction in traffic
offences ranging from around 12% to 17% during the period of
between one and three years subsequent to obtaining their licence.
In order to enhance the efficacy of the Road Safety Council (RSC),
it is suggested that the implementation of certification examinations
for education on road safety and the imposition of sanctions on
inattentive learners during training be considered.

The implementation of traffic rules in China has the potential to
enhance road safety through the promotion of behavioural modifi-
cations that effectively mitigate traffic fatalities. This legislation has
the potential to serve as a valuable framework for other nations with
comparable circumstances.

Driving safety behavior

Six articles discuss driving safety behaviors related to
trafficaccidents.(6,11,14-17) Traffic fatalities are a global
problem experienced by people of all ages, genders,
socioeconomic and ethnic backgrounds. Driving
behavior plays an important role in road safety. Driving
behavior is influenced by many factors, one of which
is using mobile phones while driving. Three behaviors
were identified as behaviors related to the frequency
of traffic accidents: negligent behavior (27.36%),
multitasking behavior (13.99%), concentration while
driving (13.0%), and distracted mobile phones.(6) Yu
et al. found that mischievous behavior, careless driving,
and traffic violations lead to traffic accidents among
novice drivers.(18)

An individual’s risky behaviors, such as speeding,
alcohol consumption, and perceived motorcycle use,
can affect the time lag for the first motorcycle accident.
(14) This behaviour is influenced by their attitudes,
perceptions of risk, and involvement in accidents.(17)
Aggressive behaviour like speeding and rushing has
also been linked to traffic accidents. People with sound
moral judgment are less likely to accelerate or rush
while driving. This shows that people who care about
others and do not want to hurt others are essential.(16)
The fundamental factors contributing to traffic accidents
are human factors, such as violation of traffic rules or
driving mistakes.(11) Possession of a driver’s license,
driving over 10 KM, accident history, 10 years of driving
experience, and a high perceived accident rate are
associated with helmet use.(15)
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Risk perception of danger with traffic accidents

Eight articles review the perception of hazard risk with
traffic accidents.(18-24) Hazard perception refers to the
cognitive capacity to identify and discern potentially
perilous circumstances within our surroundings.
Recognizing dangerous road conditions is one of
the skills associated with traffic accidents. Many
empirical investigations have demonstrated a significant
correlation between risk perception in the context of
road traffic and the occurrence of traffic accidents.
Significant correlation between exposure to hazards and
motor vehicle accidents. Lack of awareness of the risks
results in driver negligence.(22)

An individual’s risk perception can determine their
attitudes, consequences, reactions, and behaviors to
the hazards they face. Understanding road hazard
perceptions can help prevent road accidents, especially
in the context of road safety education.(25) Perceived
risk is the second most crucial predictor of safe behavior.
This is consistent with Kummeneje et al.’s research
results that attitudes toward traffic safety, involvement in
accidents and risk perception are essential predictors of
risk-taking behavior.(20)

Road Safety Education with traffic accidents

Four articles examine and discuss road safety education
with the incidence of traffic accidents and the
perception of motorcyclists’ risk.(11,18,23,26) Traffic
safety education is an effective strategy for modifying
the behaviour and awareness of young drivers, with
the ultimate goal of mitigating the occurrence of traffic
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accidents. The efficacy of the Road Safety Education (RSE)
program has been demonstrated in its ability to enhance
the student’s understanding, beliefs, attitudes, intentions,
and behaviours as compared to individuals who did
not partake in the program.(11) The Road Safety Class
(RSC) utilises visual representations of fatal motorbike
accidents as a pedagogical tool to impart knowledge
on risk perception, attitude, and ability to drive. The
impact of training on the reduction of traffic offences is
observed to be of a temporary nature, with the residual
self-confidence (RSC) effect being limited to a duration
of two years, specifically among inexperienced drivers.
(18) Therefore, reducing the number of traffic accidents
can also be done with regulations and law enforcement
officials. According to Sheng et al.’s research, traffic
laws can improve road safety by encouraging behavior
change to reduce road deaths in China. This law can
be a good model for other similar countries.(23) Other
research has shown there are differences in the length of
time for completing training to obtain a driver’s license,
passing all practical and theoretical exams for speeding
and traffic violations, as well as education in the driver’s
licensing system.(26)

DISCUSSION

This scoping review identified 14 articles discussing
driving safety behavior, hazard risk perception and
driving safety education related to adolescent traffic
accidents. This scoping review identified six articles
discussing driving safety behaviors related to traffic
accidents. The human element is a primary contributor
to traffic accidents, with hazardous and aggressive
behaviours being factors linked to the occurrence of
traffic accidents among adolescents. Research conducted
in Ghana found motorists” limited knowledge about safe
speeds, the influence of drinking, knowing someone
dies from traffic accidents and sociocultural beliefs
related to traffic accidents.(14,27) Other risky behaviors
associated with traffic accidents in adolescents are
speeding, cell phone use while driving, possessing a
driver’s license and using helmets.(6,15,16,28) Another
factor is an attitude; attitude is an essential predictor of
risky behavior. A practical attitude to rule violations is
critical in explaining how often drivers break the rules.
The attitudes of drivers regarding road safety and their
perception of risk are crucial factors that can be used
to predict drivers’ engagement in risky behaviours.(17)

A lack of awareness of the risks results in driver
negligence, leading to traffic accidents. Furthermore,
it is widely acknowledged that using cell phones while
operating a vehicle contributes significantly to the
occurrence of traffic accidents. This is mostly due to the
fact that the concurrent engagement in mobile phone
usage and driving leads to many driving faults, including
but not limited to impaired driving akin to drunk driving
and excessive speeding.(28-31) The three main factors
to consider in relation to road traffic accidents (RTAs)

are motorist awareness of risk, risk-taking conduct, and
involvement in such incidents.(22) The findings of this
study align with Oppong’s previous research, which
suggests a correlation between risk perception and
accidents(32), and exposure to the risk will result in
traffic accidents.(33)

Education about traffic safety is one way to change
young drivers’ behavior, risk perception and attitude
to reduce the prevalence of traffic accidents. Education
about traffic safety can be in the form of Road Safety
Education (RSE) programs)(11), Road Safety Class (RSC)
(18), Education about traffic laws(23), and training in
the form of practical and theoretical exams in the driver
licensing system.(26) Cordellieri et al.’s research found
that perceived risk, self-efficacy, and a positive attitude
toward multitasking may encourage young people to
use mobile phones while driving. This has practical
implications for road safety training and educational
activities.(6) Attitudes, risk perception, and participation
in accidents influence drivers’ risky behavior. In
accordance with the research of Rahman et al., which
shows that driving safety education using audiovisuals
can increase knowledge, attitudes and subjective norms
about safety riding.(34) Furthermore, traffic safety
behaviors can be incorporated into the primary school
curriculum, while driving age restrictions and other
traffic safety regulations such as speed limit compliance
and alcohol consumption can be enforced.(14)

CONCLUSION

In summary, the findings of this scoping study offer a
subjective overview of the correlation between safe
driving behaviour, road safety education, and the
occurrence of traffic incidents among adolescent
drivers. Teenage traffic incidents are caused by safety
behavior, risk perception, and a lack of driving safety
education. This review’s findings imply that to improve
motorists’ risk perception and alter their behavior, traffic
safety education, traffic safety policy, and traffic safety
education must focus more on road users. Education
and enforcement of traffic laws will swiftly reduce the
likelihood of traffic violations and motorcycle accidents.
Future research may focus on assessing the long-term
effects of RSE, particularly on risk behavior and risk
perceptions that have been shown to contribute to traffic
accidents.
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