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Abstract

Injuries resulting from road accidents are the most common cause of death among children, more common even than cancer
and birth defects. There were 135,438 accidents involving children aged 0-14 years in the years 2000-2014 in Poland. A total
of 4334 children died and 141,009 were injured. Most fatalities were recorded among children between the ages of 7 and
14 years. The research presents the main problems of road safety and the nature of the causes and consequences of accidents
among children in Poland. Injuries to children are one of the biggest problems in modern medicine, which requires vigorous
and preventive actions. Children of all ages should be intensively covered by educational activities related to road safety.
Raising awareness of the risks associated with participation of children in traffic, with parents and carers, can greatly reduce
the number of accidents.

Streszczenie

Urazy wynikajace z wypadkéw drogowych sa najczestsza przyczyna Smierci wéréd dzieci, czestsza niz nowotwory i wady wro-
dzone. W Polsce w latach 2000-2014 miato miejsce 135 438 wypadkoéw z udziatem dzieci w wieku 0-14 lat. Lacznie w wypadkach
drogowych zgineto 4334 dzieci, a 141 009 zostato rannych. Wiekszo$¢ zgonéw zarejestrowano wsrdod dzieci w wieku od 7-14 lat.
W pracy poruszono gltéwne problemy bezpieczenstwa ruchu drogowego oraz charakter, przyczyny i skutki wypadkéw drogo-
wych wéréd dzieci w Polsce. Urazy u dzieci sa jednym z najwiekszych probleméw wspétczesnej medycyny, ktére wymagaja ener-
gicznego dzialania majacego jednoczes$nie charakter zapobiegawczy. Dzieci w kazdym wieku powinny by¢ objete intensywnymi
dzialaniami edukacyjnymi zwigzanymi z bezpieczenstwem ruchu drogowego. Zwiekszenie Swiadomosci zagrozen zwigzanych
z udzialem dzieci w ruchu drogowym wéréd najmtodszych uczestnikéw oraz rodzicéw i opiekunéw moze znacznie ograniczy¢
liczbe wypadkoéw.

Introduction

According to the World Health Organisation, each
year in the world 75 million people suffer from in-
juries, and 23% of trauma victims die or suffer per-
manent disability. Such a large number of injuries is
caused by, inter alia, changes in the pattern of life,
transformation of economic systems, developments
in the automotive industry and the mechanisation of
agriculture, the pursuit of work, the pursuit of an in-
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crease in the pace of movement from place to another,
lack of rest, non-compliance with road safety rules,
poor quality of road infrastructure, and poor techni-
cal condition of vehicles. Many of the threats faced
in the contemporary world, to a large extent, also
concern children. Trauma injuries in children older
than 2 years of age are the cause of more deaths than
all other childhood diseases combined. Traumas are
experienced by more than 20% of the population of
minors, and about 10% of disabilities are caused by
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accidents in children. Rarely, an injury to a child is
the result of fall from height, drowning, burns, beat-
ings, and the use of physical violence (i.e. child abuse).
Damage resulting from traffic accidents is the leading
cause of death among children, more frequent than
cancer and birth defects. The World Health Organisa-
tion report — “Youth and road safety” proves clearly
that road accidents are the leading cause of death in
people aged from 10 to 24 years. According to the
World Health Organisation, every year in road acci-
dents about 400,000 people under 25 years of age are
killed, and millions suffer various injuries [1-4].

Currently, a fatal road accident occurs on average
every 50 s worldwide, and every 2 s someone sustains
injuries. Mortality due to injuries sustained in road
accidents constitutes 2.2% of all deaths worldwide.
Road accidents account for more deaths than wars,
and millions of people have become disabled. The
economic consequences of such a large number of fa-
tal accidents and injuries leading to disability are sig-
nificant. In many countries, low-and middle-income
costs of road accidents consume 1.5-2% of gross do-
mestic product, and some exceed the value of interna-
tional aid [5-7].

The main problems of road safety in Poland

The level of road safety, evaluated on the basis of
the number of accidents, and especially their effects
when taking into account the size of Poland, quali-
fies our country in the one of the last places in this
respect among European countries. In Poland, every
fourth death from external reasons is the result of an
accident. In the period 1990-2015 more than 60% of
deaths in our country occurred on the scene of an ac-
cident before transporting the victim to the hospital.
Road accidents in Poland are the first cause of deaths
among males of 44 years of age — three times the ex-
cess mortality in comparison to Western Europe.

In Poland 90 people per 1000,000 are killed yearly
in road accidents, while in the safest countries — the
Netherlands, Sweden and the United Kingdom - this
figure is 30 [5, 6]. Experts from the World Bank, by
analogy with western countries, estimated that due
to road accidents, Poland every year loses about 2%
of gross domestic product. According to other experts
on the roads, every year we lose about 7-8% of the
state budget due to the effects of road accidents. Dutch
experts believe that losses caused by traffic accidents
are a major factor inhibiting Polish economic develop-
ment [6-8].

The European Commission report on the state of
safety on European roads published in 2016 sums up
that the state of European roads prominently is not
bad; however, the list with the greatest threats in this
matter refers to Polish roads. In first place is ignoring
the rights of pedestrians and cyclists. In large cities,
60% of fatalities are pedestrians. In second place is
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speed. Excessive speed is the cause of 22% of acci-
dents in which 29% result in fatalities. In Poland, an
average of 45% of drivers exceed the permitted speed
limits, the rates are even higher on country roads
and amount to: out of town areas — 62% of drivers,
crossing the transit routes through small towns and
villages — 84% of drivers, and in urban areas — 48%
of drivers. These numbers are among the highest in
European Union countries [6, §].

Studies conducted in the centres involved in the
biomechanics of injury and communication show that
the risk of injury and the effects of impact increase in
proportion to the square of the velocity. Overload in
the moment of impact is so great that the weight of
the passenger increases even several times. At a speed
of 50 km/h the collision effects are the same as when
being dropped from a height of 10 m (three floors). At
a speed of 80 km/h they correspond to the effects of
impact from a height of 24 m (8 floors). At a speed of
100 km/h the collision effects are the same as when
dropped from a height of 40 m (12-13 floors). A per-
son weighing 90 kg while driving without a seat belt
in a collision at 50 km/h is comparable to hitting the
windshield with the force of a concrete slab weighing
3.5t [9-11].

Another threat to Polish roads is young driv-
ers (18-25 years). According to Police Headquarters,
young drivers are the perpetrators of cases in which
fatalities account for 18% of the total number of road
accidents in Poland. The causes of excessive risk as-
sociated with young drivers in traffic are: a lack of
experience and driving skills, willingness to under-
take risky behaviours, participation in movement
at/in times and places of particular risk (night time,
weekends), and driving under the influence of alco-
hol. Young people are too confident of their reflexes,
the ability of receiving and processing stimuli in the
absence of sophisticated reflexes to leave a sufficient
margin of safety. A young driver in the car is most rea-
sonable when driving alone. With an increasing num-
ber of passengers, the chances of survival decrease.
If a teenager has 1 passenger, the chances of a safe
journey fall by 39%. When travelling with 2 people
— the risk doubles. The presence of peers encourages
recklessness and causes a desire to prove the driver’s
bravery and exceed the speed limit [6, 8, 12].

In Poland, for years, a significant group of victims
of traffic accidents have been the vulnerable road us-
ers: pedestrians, cyclists, and moped riders (about
40% of all road casualties). Among the vulnerable
road users, specific risk groups can be distinguished:
children, the disabled, and the elderly. Pedestrians are
ten times more likely to die on the road than driv-
ers. Running over a pedestrian usually results in se-
vere injury or death. A pedestrian hit at a speed of
60 km/h has a 15% chance of survival. Pedestrian hit
at 50 km/h has a 45% chance of survival. Injuries in
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children are generally more serious than in adults [5,
6, 10, 13]. Severe, life-threatening injuries concern the
child’s internal organs and usually involve multi-or-
gan damage [3, 4].

Hazards for pedestrians and cyclists concern all
countries, but in Poland this phenomenon has be-
come extremely worrying. On Polish roads, on av-
erage, every 24 min a pedestrian loses life or health.
Pedestrian collisions in our country represent almost
40% of all road accidents. Meanwhile, in other Eu-
ropean Union countries these types of accidents are
8-19% of all events. Each year more than 2000 pedes-
trians are killed in road accidents in Poland and it is
more than one quarter of all fatal accidents involving
pedestrians in the European Union (approximately
8,000 victims per year). Therefore, every fourth pe-
destrian killed on European roads is Polish. Exam-
ining events in places made available for pedestrian
traffic, it was found that a lot of road accidents occur
at pedestrian crossings.

Characteristics of the causes and consequences
of road accidents among children

In Poland in the years 2000-2014, 135,438 acci-
dents involving children aged 0-14 years were noted.
As a result of those events 4334 children died and
141,009 were injured. The majority of casualties were
children aged between 7 and 14 years [8]. Children
injured in traffic accidents were primarily pedestri-
ans. The consequences of sustained injuries as pe-
destrians mainly caused death in children between
5and 9 years of age. The mortality rate for this type of
injury is 3.6%, which is a high value compared with
the mortality rates of children - passengers of 0.5-1%
[14]. Most casualties were children of school age sud-
denly running out onto a road in front of an incom-
ing vehicle. Most of the accidents were recorded in
urban areas; however, towns were close behind those
numbers of losses. In Poland, many roads have no
pavement or hard shoulder, which increase the risk
of an accident. The majority of drivers causing ac-
cidents involving children are young drivers under
30 years of age [8]. According to Edwards et al., the larg-
est group of paediatric victims involved in accidents
are pupils of the first 3 years of primary school [11].
A child who has reached the seventh year of life may
— in accordance with the law — walk along the road
unsupervised. According to the Police Headquarters,
most accidents involving children take place on the
route home - school — home [8]. In Poland, children
7 years of age walk to school unaccompanied, often
for several kilometres.

This fact describes mainly rural areas. However, in
the cities the route of a child to school is often more
dangerous. Sometimes they cross the street at an un-
marked point or without traffic lights [5]. According
to Zuckerman, children aged 6-12 years are twice as
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likely to be victims of accidents than younger chil-
dren. In this early school age children become more
independent and as a result sustain communication-
related injuries as road users — when riding a bike, mo-
ped, skateboard, or inline skates [15].

Among the school-age victims of road accidents,
children being pedestrians and passengers of cars
dominated; however, cyclists also constituted a major
risk group. According to the Police Headquarters, al-
most half of child bicyclists or motorcyclists involved
in accidents did not respect one basic principle of road
safety: The Give Way Rules. It follows that this prin-
ciple it’s not clear whether or not it could be used [8].

A particularly vulnerable group of road accident
victims is the group aged 15-17 years. In general,
these are people actively involved in road traffic. They
move independently on the road, both as pedestrians
and bicycle and moped drivers [8, 15, 16]. Whereas,
among the youngest children aged 0-6 years, accident
victims are primarily car passengers, pedestrians, and
only a minor group of cyclists [15-17].

Most of the victims of traffic accidents are boys or
men below 25 years of age. The probability of death is
tragic as it is three times greater than for young wom-
en [1, 2, 13, 18]. Research projects by many authors
show that in each age group, regarding injuries, boys
are more prominent than girls (this is particularly evi-
dent after 2 years of age) [10, 15, 19].

The anatomy and physiology of a child differs
significantly from the anatomy and physiology of an
adult. Knowing these differences is very important
because they affect the symptoms, severity of injury,
and prognosis in childhood trauma [15, 20]. Different
proportions of a child’s head to an adults mean that
children often fall on their head, and the forces affect-
ing the head during a traffic accident are proportion-
ately larger [3, 13]. Severe head injuries are observed
in 80% of children who die from multiple organ in-
juries. For comparison, in adults, head injuries occur
in approximately 50% of people suffering from mul-
tiple organ injuries. Head injuries in children, espe-
cially brain injuries, cause a range of consequences
delayed in timeframe from the time of the accident.
These consequences include early post-traumatic
epilepsy (that is seen from 1 week to 6 months after
the injury), late post-traumatic epilepsy (occurring
more than 6 months after trauma), impaired mobil-
ity, mental retardation, and post-traumatic syndrome,
which manifests as headaches, mental changes, sleep
disturbances, and seizures. Quite often in children
who have suffered serious brain injury, there are be-
havioural and emotional problems in the social aspect
of their lives. They are manifested, among others, by
motor restlessness, infantilism, behavioural outbursts
of anger, depressed mood, and fear. Additionally to
these disorders are learning difficulties associated
with rapid mental fatigability, impaired concentra-
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tion and memory, and some children also show post-
traumatic disorders of speech [15, 16, 21]. Children
involved in traffic accidents usually are characterised
by head and neck injuries — approximately 60% of
children involved in accidents [1, 3, 5, 22]. They are
also the predominant cause of death among victims
of road accidents (in all age groups and all categories
of accidents — pedestrians, cyclists, motorbike passen-
gers, drivers and passengers of private cars, as well as
others, and the victims of road accidents that are not
defined precisely) [23]. Other injuries of child partici-
pants in road accidents are: damage to the extremities
(wounds, fractures), and damage to the chest and ab-
domen [1, 3, 14].

The most common causes of road accidents in-
volving children as pedestrians include: sudden entry
of a child onto the road, playing on roads and road
shoulders, and entering the road from a stationary ve-
hicle - often without the permission from an adult.
Every road user has to employ the principle of trust.
Be as it may, children cannot fully assess the situation
on the road to employ this rule. When crossing any
road, children every time are exposed to danger. Ad-
ditionally, a child’s behaviour is very often spontane-
ous. When involved in playing, children forget the
basic principles of safety (for example, to get the ball,
running on the street) [5, 8, 18].

Children are often blamed for the accident. It needs
to be noted, however, that the safe participation of chil-
dren in road traffic is dependent on their mental and
physical development. Children’s responses of central
and peripheral nervous system to external stimuli dur-
ing the first years of primary school - meaning rational
behaviour in every situation — are not yet sufficiently
developed. The perception of the process for them is
lower; they do not sufficiently distinguish the relevant
from irrelevant factors [1, 5, 17, 24].

Among the causes of traffic accidents related to
the successive stages of child development include,
among others: low height (children are less visible to
road users and they can see less), lack of divisibility
of attention (children focus on only one task — a con-
versation, or mainly fun), acting on an impulse, the
desire to satisfy their own needs, short-term memory
(the child quickly forgets the last thing he/she saw
and cannot think about several things at once), dif-
ficulty in locating the sound source (children react
to only one sound which is important for them, the
noises disperse, preventing them from concentrating
on the traffic), difficulties with a proper assessment of
the distance and speed of vehicles (a child needs 3-4 s
to distinguish a car moving slowly from a parked car),
the narrow field of view (the child sees only what is
before him/her and contrasting views), difficulties in
distinguishing left from right, failure to understand
the risks in traffic, and only limited knowledge of traf-
fic rules (this does not mean, however, that the child

will behave in accordance with these rules if he/she
does know them) [1, 5, 8, 14, 17, 24]. With age, the abil-
ity to perceive and evaluate the traffic situation im-
proves, but then other threats appear: overestimation
of their abilities and skills to participate safely in traf-
fic, and proving oneself in peer rivalry. A child aged
10-12 years is incapable of independently coping with
traffic [14, 24]. As accidents involving children occur
mostly in towns (at pedestrian crossings, public trans-
port stops, intersections), on days off school, week-
ends, holidays, on the home — school — home journey,
early afternoon, and in the summer months [5, 8].

The incidence of traffic accidents varies depending
on the season. The roads become most dangerous for
children in the summer months from May to Septem-
ber, but mainly holiday months, i.e. June, July, and Au-
gust. In the summer the visibility on the roads increas-
es greatly compared to than in autumn and winter, but
still more children become casualties in traffic acci-
dents in these several months. In the summer months,
when the days are longer, children spend more time
outdoors, cycling, skating, jogging, and playing foot-
ball. They become even more frequent road users be-
cause they use it not only from home to school and
back, but they more often go to playgrounds. Holidays
are also a time for trips with parents to relax. Unfor-
tunately, children are involved on such occasions in
accidents as car passengers [5, 8, 9, 13, 15].

The most important role in the prevention of traf-
fic accidents is assigned to the parents and guard-
ians of children. They are responsible for preparing
the child to participate in traffic. Parents are the first
teachers and have the greatest potential impact. The
example set by the parents is the most effective way
for children to learn proper behaviour. Parents and
caregivers should refrain from any mistakes, reckless-
ness, and disregard for traffic rules, because a child
adopts the parents’ actions as a norm, accepting those
behaviours often subconsciously [14, 24].

Children are not “little adults”. Their different
anatomical structure, maturity, variety of interests,
and the need for fun and safe passage to school means
that children require special security measures. Ways
to reduce the risks for children in road traffic are, in-
ter alia: setting a good example of compliance with
traffic rules by adults, providing adequate care to the
youngest children (especially during the holidays),
prohibiting playing in nearby roads, creating safe
playgrounds, waking the child early enough not to
hurry to school, dressing children in bright, visible
clothes, especially during autumn and winter, equip-
ping children with reflective elements (increasing
a child’s visibility from a distance, giving the driver
time to reduce speed and adequate pedestrian avoid-
ance), banning children under the age of 12 years
from entering the road unattended (or the possession
of a bicycle), developing collision-free cycle paths (es-
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pecially in cities) and equipping the bike with lights
and reflective elements, the mandatory use of helmets
by cyclists and motorcyclists, seat belts in the car even
on the shortest journey, and the correct use of child
safety seats [5, 8, 14, 17, 24].

A huge role in reducing the number of injuries
among children can be played by an educational role
for safety. The first classes of school are the time in
which the child is growing rapidly, still asks for things,
and is interested in the world, and on this basis their
knowledge and skills should be built. Education for
safety is also an investment in the future. With it you
can educate not only well-behaved and safe future
drivers, but above all forge an informed citizens, who
adapt to appropriate values, and perceive the needs of
other people, not just in traffic.

Summary

The modern world brings various risks, which of-
ten extend to children. Road accidents consume more
deaths than wars, and millions of people are made
disabled. Therefore, it is important for the safety of
children and adolescents to solve issues causing their
injury. It is justified and necessary to improve out-
comes, minimise negative consequences of injuries,
and reduce their social costs. The high risk of traffic
accidents indicates that children of all ages should be
intensively covered by educational activities related
to road safety. To create a way of preparing children
to knowingly participate in traffic, as their health and
lives are at stake. It is important that a child from an
early age acquires good habits related to road safety.
Additionally, increased awareness of parents and car-
ers concerning the risks associated with the participa-
tion of children in traffic can greatly reduce the num-
ber of accidents.

Conflict of interest

The authors declare no conflict of interest.

References

1. Campbell JE. International trauma life support. Wydaw-
nictwo Medycyna Praktyczna, Krakéw 2015.

2. World Health Organization. Global status report on road
safety 2013: supporting a decade of action. World Health
Organization. Geneva, Switzerland 2013.

3. Goniewicz M, Witt M. Analiza sposobéw zmniejszenia
zagrozenia dzieci w ruchu drogowym w Polsce i na $wie-
cie. Pediatr Med Rodz 2011; 7: 72-7.

4. Leeper CM, Kutcher M, Nasr I, McKenna C, Billiar T,
Neal M, Sperry ], Gaines BA. Acute traumatic coagulopa-
thy in a critically injured pediatric population: definition,
trend over time, and outcomes. ] Trauma Acute Care Surg
2016; 81: 34-41.

5. Goniewicz M, Goniewicz K. Wypadki drogowe w Polsce
— czynniki sprawcze i zapobieganie. Bezp Pr Nauk Prakt
2010; 9: 14-7.

Medical Studies/Studia Medyczne 2017; 33/2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

159

. Paradowska M. Comparison of road safety policy objecti-

ves in Poland and in the European Union. In: Transport
Development Challenges in the Twenty-First Century.
Bak M (ed.). Springer International Publishing, Cham
2016; 103-23.

. Goniewicz K, Goniewicz M, Pawtowski W, Fiedor P. Road

accident rates: strategies and programmes for improving
road traffic safety. Eur ] Trauma Emerg Surg 2016; 42: 433-8.

. Zespot Prasowy Komendy Giéwnej Policji. Statystyka —bez-

pieczenistwo ruchu drogowego w Polsce; www.policja.pl.

. LaGrone L, Riggle K, Joshipura M, Quansah R, Rey-

nolds T, Sherr K, Mock C. Uptake of the World Health Or-
ganization’s trauma care guidelines: a systematic review.
Bull World Health Organ 2016; 94: 585-98C.

Buschmann C, Kithne CA, Losch C, Nast-Kolb D, Ruch-
holtz S. Major trauma with multiple injuries in German chil-
dren: a retrospective review. ] Pediatr Orthop 2008; 28: 1-5.
Edwards P, Green ], Lachowycz K, Grundy C, Roberts I.
Serious injuries in children: variation by area deprivation
and settlement type. Arch Dis Child 2008; 93: 485-9.
Sendek-Matysiak E. Analysis of the relation between as-
sessing own as well as other people’s driving skills and
causing road collisions and accidents. In: Contemporary
Challenges of Transport Systems and Traffic Engineering.
Macioszek S (ed.). Springer International Publishing,
Cham 2017; 127-35.

Osemlak J. Program zwalczania skutkéw ciezkich, mno-
gich i wielonarzadowych obrazenn ciata u dorostych
i dzieci. Rocz Dziec Chir Uraz 2001; 1: 97-102.

Dworkin PH. Pediatria. Wydawnictwo Urban & Partner,
Wroctaw 2009.

Kuppermann N, Holmes JE Dayan PS, Hoyle JD Jr, Ata-
baki SM, Holubkov R, Nadel FM, Monroe D, Stanley RM,
Borgialli DA, Badawy MK, Schunk JE, Quayle KS, Ma-
hajan P, Lichenstein R, Lillis KA, Tunik MG, Jacobs ES,
Callahan JM, Gorelick MH, Glass TE Lee LK, Bachman
MC, Cooper A, Powell EC, Gerardi MJ, Melville KA, Mu-
izelaar JP, Wisner DH, Zuspan SJ, Dean JM, Wootton-Gor-
ges SL; Pediatric Emergency Care Applied Research Ne-
twork (PECARN). Identification of children at very low
risk of clinically-important brain injuries after head trau-
ma: a prospective cohort study. Lancet 2009; 374: 1160-70.
Miglioretti DL, Johnson E, Williams A, Greenlee RT, We-
inmann S, Solberg LI, Feigelson HS, Roblin D, Flynn M],
Vanneman N, Smith-Bindman R. The use of computed
tomography in pediatrics and the associated radiation
exposure and estimated cancer risk. JAMA Pediatr 2013;
167: 700-7.

Kocher KE, Meurer W], Fazel R, Scott PA, Krumholz HM,
Nallamothu BK. National trends in use of computed to-
mography in the emergency department. Ann Emerg
Med 2011; 58: 452-62.

Strauss KJ, Goske MJ, Kaste SC, Bulas D, Frush DP, But-
ler P, Morrison G, Callahan MJ, Applegate KE. Image gen-
tly: ten steps you can take to optimize image quality and
lower CT dose for pediatric patients. Am ] Roentgenol
2010; 194: 868-73.

Miller-Famulska D, Szynaka P. Urazy §ledziony u dzieci
leczonych w Oddziale Chirurgii Dziecigcej WSzZ w Bia-
tymstoku w latach 1993-2002. Rocznik Dziec Chir Uraz
2004; 8: 30-4.

Piteau SJ, Ward MG, Barrowman NJ, Plint AC. Clinical
and radiographic characteristics associated with abusive



160 Krzysztof Goniewicz, Mariusz Goniewicz, Witold Pawtowski, Piotr Fiedor, Dorota Lasota

and nonabusive head trauma: a systematic review. Pedia-
trics 2012; 130: 315-23.

21. Richmond SA, Zhang Y], Stover A, Howard A, Macar-
thur C. Prevention of bicycle-related injuries in children
and youth: a systematic review of bicycle skills training
interventions. Inj Prev 2014; 20: 191-5.

22. Garcia-Espana J, Durbin D. Injuries to belted older chil-
dren in motor vehicle crashes. Accid Anal Prev 2008; 40:
2024-8.

23. Stepniewski W, Rydzewska-Dudek M, Janica J, Zaluski J,
Niemcunowicz-Janica A, Ptaszynska-Sarosiek I, Dopie-
rala T, Oklota M, Szeremeta M. Analiza ofiar wypadkéw
drogowych w wieku 0-18 lat w materiale sekcyjnym Za-
ktadu Medycyny Sadowej Akademii Medycznej w Bia-
lymstoku w latach 1997-2006. Ann Acad Med Stetin
2007; 53: 50-4.

24. Hodgson C, Worth J. Research into the Impact of Bikeabi-
lity Training on Children’s Ability to Perceive and Appro-
priately Respond to Hazards When Cycling on the Road.
National Foundation for Educational Research; https://
www.nfer.ac.uk/publications/BIKE01/BIKEO1.pdf.

Address for correspondence:

Krzysztof Goniewicz

Department of Disaster Medicine

Medical University of Warsaw

ul. Zwirki i Wigury 81 A, 02-091 Warsaw, Poland
Phone: +48 22 572 05 45

E-mail: krzysztof.goniewicz@wum.edu.pl

Medical Studies/Studia Medyczne 2017; 33/2



