2024; 19(2): 233-238
ISSN-1452-662X

DOI: 10.5937/sanamed(-5191

UDK: 616-001-036.22(497.16); 614.86(497.16)
ID: 149935625

Review article

EPIDEMIOLOGY OF TRAFFIC TRAUMATISM

Damir Pelicic,"- > Branko Ristic,>* Svetlana Radevic®

! Clinical Center of Montenegro, Center for Science, Podgorica, Montenegro
2University of Montenegro, Medical Faculty, Podgorica, Montenegro
3Clinical Center Kragujevac, Clinic for Orthopedics and Traumatology, Kragujevac, Serbia
“University of Kragujevac, Faculty of Medical Sciences, Kragujevac, Serbia
>University of Kragujevac, Faculty of Medical Sciences, Department of Social Medicine, Kragujevac, Serbia

Primljen/Received 01. 07. 2024.

Abstract: Through a review of relevant litera-
ture, we provide insight into the public health issue of
traffic trauma both globally and locally. According to
estimates by the World Health Organization (WHO),
approximately 1.35 million people die annually in traf-
fic accidents, while nearly 50 million suffer minor or
severe injuries. Globally, traffic injuries account for
about 2.37% of all deaths, ranking eighth among all
causes of death. The Global Status Report on Road
Safety 2018 indicates that the number of traffic deaths
did not decrease in any low-income country between
2013 and 2016, although a reduction was observed
in 48 middle- and high-income countries during that
period. Despite the increase in absolute numbers, the
global road traffic mortality rate has remained fairly
constant at around 18 deaths per 100 000 inhabitants
over the past 15 years, with the highest rate in the Afri-
can region and the lowest in the European region. Cur-
rently, traffic accidents are the leading cause of death
among children and young adults aged 5 to 29 years,
with a higher incidence among males. Further research
is needed to better understand the specific character-
istics of traffic injuries in the local population and to
identify the most effective intervention programs.

Keywords: Trauma, trauma registry, polytrauma,
public health.

INTRODUCTION

According to estimates from the World Health Or-
ganization (WHO), approximately 1.35 million people
die in traffic accidents worldwide each year. In addi-
tion, nearly 50 million people suffer minor or serious
injuries as a result of traffic trauma, whether during
the accident, transport, or hospitalization (1). Glob-
ally, of the 56.9 million deaths worldwide, road traf-
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fic injuries account for about 2.37% and rank eighth
among all causes of death, including both communi-
cable and non-communicable diseases. Traffic acci-
dents are currently the leading cause of death among
children and young adults aged 5 to 29 years, with a
higher incidence among males (1, 2). The WHO es-
timates that by 2030, traffic injuries will become the
fifth leading cause of death, with 2.4 million deaths per
year, and the third leading cause of disability, signifi-
cantly impacting individuals, families, and society as
a whole (3). Over 90% of traffic deaths occur in low-
and middle-income countries, which, despite having
about 60% of the world’s vehicles, suffer from poor
road infrastructure, inadequate vehicle maintenance,
and insufficient education (4, 5). Literature suggests
that road traffic fatality rates are three times higher in
low-income countries compared to high-income coun-
tries (27.5 versus 8.3 deaths per 100 000 population),
highlighting a significant concern for public health
systems in these regions.

Epidemiology of traffic trauma
in the world

The Global Status Report on Road Safety 2018
indicates that the number of traffic deaths did not de-
crease in any low-income country between 2013 and
2016, though a reduction was observed in 48 middle-
and high-income countries during that period (1). De-
spite an increase in absolute numbers, the global road
traffic mortality rate has remained relatively constant
at around 18 deaths per 100 000 inhabitants over the
past 15 years (1, 6), with the highest rate in the African
region and the lowest in the European region (1).

Figure 1 illustrates the incidence of traffic inju-
ries and their trends from 1990 to 2019 across 204
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Figure 1. Global burden of road injuries from 1990-2019
(Source: Xu'Y, Chen M, Yang R, Wumaierjiang M, Huang S. Global, Regional, and National Burden
of Road Injuries from 1990 to 2019. Int J Environ Res Public Health. 2022; 19(24): 16479.)

countries, including Western Europe, South Asia, the
Asia-Pacific Region, Eastern and Western Europe,
East Asia, Central and Latin America, North Africa,
the Middle East, and Sub-Saharan Africa (7). The re-
sults show a decrease in incidence after 2010, which is
attributed to global improvements in road infrastruc-
ture and the implementation of traffic injury preven-
tion regulations. The highest incidence is recorded in
India, with South Asia showing the largest numerical
value (7).

In all age groups, the annual rates of fatal inju-
ries are higher in men compared to women (79 per 100
000 versus 34 per 100 000, respectively) (7). Traffic
injuries are the leading cause of death for children and

young people aged 5 to 29 years globally, with males
being more likely to be involved in traffic accidents;
73% of all road deaths in this age group occur among
young men (1).

The leading causes of mortality from traffic trau-
ma worldwide are head injuries and bleeding. Bleed-
ing is responsible for 80% of deaths that occur within
the first hours after the accident, and 55% of those who
die in the hospital succumb within the first 24 hours.
Head injuries are more common among those who die
between 1 and 6 days after hospitalization (8).

The economic costs of traffic accidents are sub-
stantial, with nearly two-thirds (60.7%) of fatal acci-
dents involving the most productive segment of the
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population, making traffic accidents a leading cause of
disability (9). Additionally, the annual costs of caring
for and treating the injured represent a significant eco-
nomic burden on society (10). In 2019, the costs of
care, treatment, and rehabilitation for traffic accident
victims in the United States amounted to 340 billion
dollars, leading to a tremendous economic burden,
with one in ten hospital beds occupied by traffic ac-
cident patients (11). Ameratunga et al. predict that an
increase in the number of vehicles per inhabitant will
result in an 80% increase in the number of traffic-re-
lated injuries and deaths. They also forecast that med-
ical costs due to traffic accidents will rise by 1.0% of
gross national income in low-income countries, 1.5%
in middle-income countries, and 2.0% in high-income
countries (12).

Epidemiology of Traffic Trauma
in Europe

In Europe, traffic accident mortality ranks 15th
among all causes of death. Annually, approximately
120 000 people die in traffic accidents, and around 2.5
million sustain minor or severe injuries (13). Traffic
accidents in Europe are the fourth leading cause of
injury, with over 90% of fatal cases occurring among
individuals under forty years of age (14, 15, 16). The
traffic mortality rate in middle-income countries in
Europe is 14.4 deaths per 100 000 inhabitants, near-
ly three times higher than in high-income countries,
where the rate is 5.1 deaths per 100 000 inhabitants.
Mortality is particularly high among the younger pop-
ulation in low- and middle-income countries (17, 18).

Except for the Eastern Mediterranean region, the
rate of traffic deaths per 100.000 inhabitants generally
decreases with increasing income (6). The geographi-
cal distribution of mortality from road traffic accidents
reveals that Western European countries have much
lower mortality rates compared to Central and Eastern
European countries (19). Although there has been a
significant reduction in traffic accident mortality over
the past three decades due to improvements in road
infrastructure, public education, and preventive cam-
paigns, the reasons for the relatively high death rates
in Central and Eastern Europe remain unclear, neces-
sitating continued efforts to reduce mortality in these
regions.

In 2022, Sweden reported the lowest traffic death
rate in Europe at 21 deaths per million inhabitants, fol-
lowed by Denmark with 26 deaths per million. In con-
trast, Romania (86/million) and Bulgaria (78/million)
had the highest death rates. The average death rate in
the EU due to traffic trauma was 46 road deaths per
million inhabitants. Among Western Balkan countries,

Montenegro had the highest fatality rate (88 per mil-
lion inhabitants) in 2022, with Serbia in second place
(75/million). Montenegro also experienced the largest
increase in fatalities, rising by 33% compared to 2021.

In 2021, 52% of traffic deaths in the EU occurred
on rural roads, 39% in urban areas, and 9% on high-
ways. Men were responsible for three out of four deaths
(78%). Car occupants (drivers and passengers) account-
ed for 45% of all road deaths, pedestrians 18%, users
of two-wheeled motor vehicles (motorcycles and mo-
peds) 19%, and cyclists 9%. In urban areas, pedestrians,
cyclists, and motorized two-wheeler users together ac-
counted for slightly less than 70% of total fatalities (20).

Adolescents, dominated by the male population,
aged 16 to 19 years are faced with the highest risk of
traffic accidents due to the consumption of alcohol and
psychoactive substances and the use of mobile phones,
especially during the first year of driving, and teenag-
ers in this age group have twice the mortality rate of
girls (14, 4).

Epidemiology of Traffic Trauma
in the Republic of Serbia

Traffic injuries in the Republic of Serbia rank
among the top causes of death, following cardiovas-
cular diseases and malignant neoplasms (21, 22, 23).
According to data from the Agency for Traffic Safe-
ty of the Republic of Serbia, between 2017 and 2021,
there were a total of 173360 traffic accidents, resulting
in 2674 fatalities, 16474 severe injuries, and 83280
minor injuries. Among the participants in traffic acci-
dents, the highest number of fatalities were drivers and
passengers in passenger cars (45%), followed by pe-
destrians (26%), cyclists and motorcyclists (9% each),
tractor drivers and passengers (5%), and drivers and
passengers in heavy vehicles (3%) (22).

The statistical report on traffic safety for 2021
shows that 521 people died and 3347 sustained severe
injuries during that year. Men accounted for 78% of fa-
talities and 61% of those injured. Among the deceased,
the majority were drivers of passenger cars (47%), fol-
lowed by passengers in motor vehicles (33%), pedes-
trians (13%), and cyclists (7%). The age distribution
of fatalities indicates that the highest proportion of
deceased individuals were aged 65 and older (33.6%),
followed by those aged 15-30 years (19.4%), and 31-
44 years (15.2%). The highest proportion of deceased
drivers were in the 65 and older age group, followed
by those aged 15-30 years. Among pedestrians and cy-
clists, those aged 65 and older were most frequently
represented (22).

Analysis of fatalities and injuries by gender re-
veals that men are more likely to die as drivers and
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pedestrians compared to women. Conversely, women
are more likely to be injured as passengers and pe-
destrians, while men are more frequently injured as
drivers of motor vehicles. The public risk in Serbia is
significantly higher compared to EU countries, with an
average of approximately 33 more fatalities per mil-
lion inhabitants (24).

On September 1, 2018, Serbia established a trau-
ma registry, initiated by the Resuscitation Council of
Serbia (RSS). This registry enables the monitoring of
epidemiological data related to trauma and is the first
to record all injuries treated by Emergency Medical
Services (25).

Epidemiology of Traffic Trauma
in Montenegro

Montenegro, with a population of approximately
630,000 inhabitants, has an economy primarily based
on services, with tourism as a key sector. The nominal
GDP of Montenegro for 2015 was estimated at 3.4 bil-
lion euros, with projected annual GDP growth of 3%
until 2025 and 2.5% until 2035 (26, 27).

Montenegro lacks a dedicated trauma registry,
leading to limited data on traffic trauma. Available
data is sourced from the “Statistical Office” and the
“Ministry of Interior.” In 2021, the Ministry of Interior
reported 6,109 traffic accidents, marking an increase
of 1517 accidents or 33.0% compared to 2020, which
had 4592 accidents (28). The state of road traffic safe-
ty report indicates that 3,003 people were injured in
traffic accidents in 2021, an increase of 916 or 43.9%
from 2020 (Table 1).

Regarding fatalities, 55 people died in traffic acci-
dents in 2021, compared to 48 in 2020, representing an
increase of 7 fatalities or 14.6% (Table 2). According
to the Ministry of Interior, the most frequent fatalities
were drivers of motor vehicles, accounting for 50% of
all deaths. Passengers made up 25% of fatalities, pe-
destrians about 17%, and motorcyclists approximately
8%. The majority of fatalities occurred on main roads
(60%), followed by streets (20%), local roads (5%),
regional roads (3%), and unclassified roads (2%).

Table 1. Traffic Accidents with Injuries

2021 | 2020 C'(’;O“)ge
Total injured persons 3,003 | 2,087 | 43.9%
Seriously injured persons 474 380 24.7%
Slightly injured persons 2,529 | 1,707 | 48.2%

(Source: Ministry of Interior of Montenegro, report on the state
of road traffic safety for 2021. Available at: https://wapi.gov.me)

Table 2. Traffic Accidents with Fatalities

2021 | 2020 C'(’;o“)ge
Total fatalities 55 48 14.6%
Drivers 27 21 28.6%
Passengers 10 16 -37.5%
Cyclists 1 0 /
Motorcyclists 10 4 150.0%
Pedestrians 7 7 /

(Source: Ministry of Interior of Montenegro, report on the state
of road traffic safety for 2021. Available at: https://wapi.gov.me)

Human factors are identified as the primary cause
of most traffic accidents in Montenegro (28, 29). A
study by Peli¢i¢ and colleagues conducted from 2011
to 2020 highlights that the distance to the nearest
hospital and specialized treatment centers, as well as
transport time, significantly impact the outcomes of
traffic accident injuries (30).

CONCLUSION

The literature review indicates that traffic injuries
are a significant global public health issue, requiring
coordinated efforts at both national and international
levels. Implementation of preventive measures and
strategies, including the establishment of trauma reg-
istries, is crucial for reducing the incidence of traffic
injuries. This may involve driver education, enforce-
ment of traffic safety measures, and infrastructure im-
provements. Prompt and efficient emergency medical
assistance can significantly reduce mortality and long-
term consequences following traffic accidents. Further
research is necessary to better understand the specific
characteristics of traffic injuries within local popula-
tions and to develop the most effective intervention
programs.
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Kroz pregled relevantne literature, pruzili smo
uvid u javnozdravstveni problem saobra¢ajnih povreda
kako globalno, tako i lokalno. Prema procenama Svet-
ske zdravstvene organizacije (SZO), oko 1,35 miliona
ljudi godi$nje umre u saobracajnim nesre¢ama, dok
skoro 50 miliona ljudi pretrpi manje ili teze povrede.
Globalno gledano, saobracajne povrede ¢ine oko 2,37%
od ukupnog broja smrtnih sluc¢ajeva Sirom sveta, §to ih
svrstava na osmo mesto medu svim uzrocima smrti.
Globalni izvestaj o stanju sigurnosti na putevima 2018.
pokazuje da se broj smrtnih sluc¢ajeva u saobracaju nije
smanjio ni u jednoj zemlji s niskim prihodima izmedu
2013.12016. godine, ali je u tom periodu uoceno sma-
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