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Abstract. Introduction. Child road traffic injuries in Ukraine show an alarming upward trend under martial law
conditions. According to the Patrol Police Department, in the first four months of 2024, 956 road accidents involving
children with casualties were recorded, which is 22.4 % higher than at the same period of 2023. The number of accidents
caused by children themselves increased 1.4 times compared to the last year and tripled compared to pre-war 2021. This
significant increase in child road traffic injuries poses a serious public health challenge, particularly given the additional
strains on healthcare systems during wartime.

The aim of the study: to perform a comprehensive analysis of the dynamics and structure of child road traffic
injuries in Ukraine under martial law conditions, identify key regional trends and characteristics of injuries across differ-
ent age groups of children for developing effective preventive measures.

Materials and methods. Statistical data on road accidents involving children from January-April 2021-2024 were
analyzed. Data sources included the Patrol Police Department, reports from the Ministry of Health of Ukraine and
UNICEF, and data from the 2024 annual report of the lvano-Frankivsk Regional Bureau of Forensic Medical Examina-
tion. Methods of descriptive statistics, comparative and regional analysis were applied. The study incorporated both quan-
titative and qualitative approaches to assess the multifaceted nature of child road traffic injuries, including demographic
factors, geographical distribution, and injury patterns.

Regional distribution analysis revealed the highest concentration of road accidents in western regions of Ukraine,
which is associated with a significant increase in internally displaced persons. The structure of accident causes is domi-
nated by exceeding safe speed (38.8 %) and violation of maneuvering rules (22.2 %). By geographical distribution, this
ranking is led by Dnipropetrovsk (637 cases), Lviv (586 cases) regions, and Kyiv city (534 cases). Analysis of injury
types in forensic examinations of this type of trauma established the predominance of traumatic brain injuries (72 %) in
the structure of fatal road accident outcomes, especially when using electric personal mobility devices. Using a protective
helmet can reduce the risk of severe traumatic brain injury at 63-88 %. Characteristic features of injuries in different age
groups were identified: children aged 4-6 years predominantly suffer head and cervical spine injuries from falls, while
the 14-18 age group experiences injuries from collisions with cars.

A steady trend toward worsening the situation with child road traffic injuries in Ukraine in 2024 has been estab-
lished. Statistical data show a significant increase in the number of road accidents involving children compared to previ-
ous years, especially in the country's western regions. Significant regional differences in child injury rates have been
identified. These findings underscore the urgent need for enhanced road safety measures, particularly in areas with high
concentrations of internally displaced persons. The study highlights the importance of age-specific prevention strategies
and the critical role of protective equipment in reducing injury severity.
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Introduction. The problem of child injuries re-
mains one of the most acute health issues worldwide. Ac-
cording to the World Health Organization, in 2023, 8.5
million children under 18 died from injuries, representing
12 % of total child deaths. Among causes of injury-related
mortality, road traffic accidents rank first, causing 2.8 mil-
lion deaths, significantly surpassing other causes such as
drowning and falls from height [1, 2].

In Ukraine, the situation with child road traffic in-
juries becomes particularly acute in 2024. According to the
Patrol Police Department, 956 road accidents involving
children with casualties were recorded in just the first four
months of the year. This humber exceeds the figures for
the same period 2023 by 22.4 %. Of particular concern is
the fact that the number of accidents caused by children

themselves increased 1.4 times compared to last year and
tripled compared to pre-war 2021 [3-6].

Analysis of scientific literature indicates that the
problem of child road traffic injuries is complex. Accord-
ing to research by Amiour Y. et al. (2024), children aged
5 to 9 years are the most vulnerable age group, associated
with their psychophysiological characteristics and insuffi-
cient understanding of road dangers [7]. Swedler D. I. et
al. (2024) study emphasizes that children of this age are
often unable to correctly assess the speed and distance of
an approaching vehicle [8].

Recent studies also point to the significant impact
of social factors on child injury rates. Morgan and col-
leagues (2022) note that children from families forced to
relocate due to military actions have an increased risk of
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road accidents due to unfamiliar road infrastructure and
changes in their usual route to school [9].

The situation is complicated by the fact that the
increase in child injury rates occurs against the background
of a complex demographic situation in the country. Ac-
cording to the Ministry of Justice of Ukraine, in the first
half of 2024, only 87,655 newborns were registered, which
is 9 % less compared to the previous year. In conditions of
a general decrease in the country's child population, each
case of child injury becomes particularly significant for the
healthcare system and society as a whole.

Regional analysis shows that the highest number
of road accidents involving children is recorded in the
western regions of Ukraine. This may be related to in-
creased population density in these regions due to internal
migration and the usual transport infrastructure changes.
In the structure of accidents, causes such as exceeding safe
speed and violation of maneuvering rules predominate, in-
dicating a general decline in driving culture and road dis-
cipline.

Despite the implementation of various preventive
measures, including educational programs and improve-
ment of road infrastructure, child injury rates continue to
rise. This indicates the need to review existing approaches
to preventing road traffic injuries among children and de-
velop new prevention strategies considering current chal-
lenges, including the peculiarities of martial law and re-
lated changes in road users' behavior.

The psychological aspect of the problem deserves
special attention. Under martial law conditions, children
often experience increased anxiety, which can negatively
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affect their attentiveness and ability to assess road situa-
tions adequately. This is confirmed by studies by domestic
and foreign scientists, which indicate a direct connection
between a child's psycho-emotional state and the risk of
getting into road accidents.

The aim of the study: to conduct a comprehen-
sive analysis of the dynamics and structure of child road
traffic injuries in Ukraine under martial law conditions,
identify key regional trends and characteristics of injuries
across different age groups of children for developing ef-
fective preventive measures.

Materials and methods. Statistical data on road
accidents involving children from January-April 2021-
2024 were analyzed. Data from the Patrol Police Depart-
ment, reports from the Ministry of Health of Ukraine and
UNICEF, and data from the 2024 annual report of the State
Institution "Ivano-Frankivsk Regional Bureau of Forensic
Medical Examination” were used. Methods of descriptive
statistics and comparative and regional analysis were ap-
plied.

Research results. Statistical analysis showed a
significant deterioration in child road traffic injuries in
2024. In the first four months of 2024, 956 road accidents
with casualties involving children were recorded, which
significantly exceeds the indicators of previous years. For
comparison, in pre-war 2021, during the same period,
there were 753 such accidents; in 2022, at the beginning of
the full-scale invasion, the number of accidents decreased
to 523 cases, and in 2023, it increased to 781 cases (Fig.
1).

Number of traffic accidents involving
children from January till April

2022

2023

Number of traffic accidents

Fig. 1. Quantitative characteristics of child road traffic injuries from January-April 2021-2024

The rapid increase in the number of accidents
caused by children themselves is of particular concern.
2024 this indicator increased 1.4 times compared to last
year and 3 times compared to pre-war 2021. The largest
number of such cases was recorded in the western regions
of Ukraine. In particular, there were 21 accidents caused
by children in the Lviv region, 14 in the Rivne region, 13
in the lvano-Frankivsk region, and 12 cases in Volyn.

In the overall structure of accident causes, ex-
ceeding safe speed is predominant, causing 38.8 % of all
accidents. The second place is occupied by violation of
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maneuvering rules - 22.2 % of cases. Other common
causes include violation of intersection and pedestrian
crossing rules, failure to maintain a safe distance, and driv-
ing under the influence.

By geographical distribution, the highest number
of accidents involving children in 2024 was recorded in the
Dnipropetrovsk region - 637 cases, 10 % nationwide. Lviv
region ranks second with 586 cases, and Kyiv city is third
with 534 accidents. The largest increase in the number of
accidents compared to last year is observed in Kherson
(+26%), Mykolaiv, and Rivne regions (+23%) (Fig. 2).
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Fig. 2. Geographical distribution of road accidents with casualties caused by children in January-April 2024

The consequences of road traffic accidents in
2024 have been particularly severe. Over four months, 813
people died in accidents, and another 8,155 received inju-
ries of varying degrees of severity. Moreover, 70% of fatal
cases are associated with speeding and violation of maneu-
vering rules.

A significant increase in traffic accidents in the
western regions of Ukraine may be related to the growing
number of internally displaced persons and changes in the
usual transport infrastructure due to martial law. Children
who were forced to change their residence are often unfa-
miliar with the peculiarities of traffic on new routes, which
increases the risk of getting into accident situations.

Forensic medical analysis of cases of child road
traffic injuries, according to the annual reports of the State
Forensic Bureau "Ivano-Frankivsk Regional Bureau of Fo-
rensic Medical Examination™ for 2021-2024, reveals cer-
tain characteristic features of injury patterns in different
age groups. In younger children (4-6 years old), head and
cervical spine injuries are most frequently observed as a
result of direct impact during falls. This is associated with
the anatomical and physiological characteristics of a
child's body - relatively larger head size and weak neck
muscles.

In the structure of fatal consequences of road traf-
fic accidents involving children, traumatic brain injury
predominates, accounting for approximately 72% of cases
during the operation of electric personal mobility devices.
A particularly high percentage of such injuries is observed
when using electric scooters due to the lack of protective
equipment and high travel speeds.

Forensic medical examination also records an in-
crease in combined injuries in children, with 45 % of cases
involving upper limb injuries combined with traumatic
brain injuries when using electric scooters and 48 % of
cases when using hoverboards. Lower limb injuries occur
in 56 % of cases when using electric scooters and in 37%
of cases when using hoverboards.

A special category is chest injuries, which most
often (75 % of cases) occur when using electric bicycles.
Such injuries are more severe due to the high movement
speed and the vehicle's mass.

The absence of protective equipment signifi-
cantly impacts the severity of injuries. Forensic medical
studies confirm that using a protective helmet reduces the
risk of severe traumatic brain injury by 63-88 %. In most
fatal road traffic accidents involving children, protective
equipment was absent.

The injury mechanism also has specific features
depending on the child's age. For children aged 4-6 years,
the most common mechanism is falling from a vehicle,
while in the age group of 14-18 years, the proportion of
collisions with cars increases. This requires different ap-
proaches to injury prevention in different age groups.

There is also an increase in the number of cases
of children being injured due to careless use of mobile
phones while in motion. Such injuries are characterized by
a specific mechanism of falling due to sudden loss of bal-
ance and attention..

Discussion. Statistical data analysis from 2021-
2024 demonstrates a significant deterioration in child road
traffic injuries in Ukraine. After a temporary reduction in
road traffic accidents at the beginning of the full-scale in-
vasion in 2022, there is a rapid increase in children-related
accidents. Of particular concern is the significant increase
in the number of accidents caused by children themselves
- this indicator has tripled compared to the pre-war period.

Regional analysis revealed the highest concentra-
tion of road traffic accidents involving children in the
western regions of Ukraine. This situation may be associ-
ated with a significant increase in internally displaced per-
sons in these regions. Children forced to change their res-
idence due to the war often poorly navigate the new road
environment and are unfamiliar with the local features of
traffic organization.

Increasing traffic intensity in the western regions
also creates additional risks for children. The transport in-
frastructure of many cities has proved unprepared for such
an increase in transport load. The lack of a sufficient num-
ber of regulated pedestrian crossings, traffic lights, and
other elements of safe road infrastructure increases the risk
of emergency situations.

A significant risk factor remains the insufficient
control by adults over children's behavior on the road.
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Under martial law, many parents are forced to devote more
time to work and solving domestic problems, which re-
duces the opportunities for proper supervision of children.
There is also a general decline in traffic discipline, mani-
fested in frequent rule violations by drivers and pedestri-
ans.

A significant risk factor remains the insufficient
control by adults over children's behavior on the road. Un-
der martial law, many parents are forced to devote more
time to work and solving domestic problems, which re-
duces the opportunities for proper supervision of children.
There is also a general decline in traffic discipline, mani-
fested in frequent rule violations by drivers and pedestri-
ans.

An important aspect of the problem is the change
in children's usual movement routes. Many schoolchildren
are forced to get to new educational institutions via unfa-
miliar paths, often using public transportation in unusual
conditions for themselves. This creates additional risks, es-
pecially insufficient adaptation of children to the new en-
vironment.

An alarming factor is also the increase in cases of
driving under the influence of alcohol and speeding, which
poses a particular danger to children on the roads. Statistics
show that these violations most often lead to severe conse-
quences in road traffic accidents involving children.

Conclusion. Based on the results of the con-
ducted study, a stable trend toward deterioration of the sit-
uation with child road traffic injuries in Ukraine in 2024
has been established.

1. Statistical data demonstrate a significant increase in
road traffic accidents involving children compared to
previous years, especially in the country's western
regions.

2. The number of accidents caused by children has
increased 1.5 times compared to last year and tripled
compared to the pre-war period.

3. Significant regional differences in child injury rates
have been identified. The highest number of road
accidents involving children was recorded in
Dnipropetrovsk and Lviv regions and in Kyiv city.

4. A significant increase in accidents in western regions
of Ukraine is associated with the growing number of
internally displaced persons and changes in the usual
transport infrastructure.

5. Forensic medical analysis of child injury cases showed
the predominance of traumatic brain injuries in the
structure of fatal consequences of road accidents,
especially when using electric personal mobility
devices.

6. The absence of protective equipment significantly
increases the risk of serious injuries, while wearing a
protective helmet can reduce the risk of severe
traumatic brain injury by more than 60 %.

The research results indicate the need to review
existing approaches to preventing road traffic injuries
among children and develop new prevention strategies
considering the specifics of martial law. Special attention
should be paid to strengthening control over the use of pro-
tective equipment and creating safe road infrastructure in
areas with significant concentrations of internally dis-
placed persons.

Prospects for Further Research. In the future, it
is planned to expand the study of forensic medical aspects
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of child road traffic injuries with an in-depth examination
of injury mechanisms when using different types of vehi-
cles. An important direction of future research will be a
detailed analysis of injury patterns in different age groups,
considering the anatomical and physiological characteris-
tics of the child's body.

An important direction for further research will
be the development and scientific substantiation of new
methods for forensic medical examination of child
transport injuries, taking into account the features of mod-
ern vehicles, particularly electric personal mobility de-
vices. Special attention will be paid to studying the effec-
tiveness of various types of protective equipment and their
impact on the nature and severity of injuries received. A
comparative analysis of child road traffic injuries in differ-
ent regions of Ukraine is planned to identify specific risk
factors and develop regionally adapted preventive
measures. The impact of changes in transport infrastruc-
ture and traffic intensity on the level of child injuries under
conditions of significant migration processes will be inves-
tigated.

Further research will also focus on the specifics
of providing medical care to children injured in road acci-
dents and developing recommendations for optimizing
such care under martial law conditions. Special attention
will be paid to studying the long-term consequences of in-
juries and developing methods for their prediction.
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Pestome. JIuTsaumii [OpPOKHBO-TPAHCIIOPTHUIM
TpaBMaTU3M B YKpaiHi IEMOHCTPY€ TPUBOXKHY TEHACHIIIIO
JI0 3pOCTaHHS B YMOBaX BOEHHOTO CTaHy. 3a AaHuMH [le-
MapTaMeHTY MaTPYIbHOI MOMIMii, Y IepIm YOTHPH MicCsIi
2024 poxky 3adikcoBano 956 JTII 3 mocTpakaaauMu 3a
ydacTio ziTei, mo Ha 22,4% nepesuiiye nokasHuku 2023
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poky. KinbkicTh aBapiii 3 BUHHM niTed 3pocna B 1,4 pa3u
MOPIBHSHO 3 MUHYJIUM POKOM Ta BTPUYi IOPIBHSHO 3 J10-
BoeHHUM 2021 pokoM.

Mera po0OOTH — NMPOBECTH KOMIUIEKCHHH aHai3
JUHAMIKH Ta CTPYKTYPH AUTSAYOTO TOPOKHBO-TPAHCIIOPT-
HOTO TpaBMaTW3My B YKpaiHi B yMOBaxX BOEHHOTO CTaHY,
BH3HAYUTH OCHOBHI PETiOHANBHI TEHAEHII Ta 0COOIH-
BOCTi TpaBMYBaHHs Pi3HHX BIKOBHX TPYyI HiTeH AJS po-
3po0KH epEeKTHBHUX MPEBEHTHBHUX 3aXOIiB.

IIpoanamnizoBano cratuctryHi naHi momxo JTII 3a
ydacTio miTel 3a ciueHb-kBiTeHb 2021-2024 pokiB Ha oc-
HOBI naHux JlemaprameHTy narpyssHoi mnominii, MO3
Vkpainu, UNICEF ta piunoro 3iry JACY «IBaHo-
®pankiBcbke 00JacHe OOPO CyIOBO-MEAWYHOI EKCHep-
TtH3ny 3a 2024 pik.

Busineno Haii6inbmy kinbkicts ATI y 3axinHux
obuyactsix YKpaiHu yepe3 3Ha4He 301IbIIECHHS] BHY TPIIIHBO
nepemimenux oci6. OcHoBHi npuwunau JTII — mepesu-
meHHs mBHAKocTi (38,8 %) Ta mopymieHHs MpaBUI Ma-
HeBpyBaHHA (22,2 %). Jlinepamu 3a KiJIbKiCTIO BUIIAJIKIB €
HuinponierpoBcbka (637), JIpBiBchka (586) obmacti Ta
micto Kuis (534). V cTpykTypi cMepTeNbHUX HACIIIKIB
MepeBaXKAIOTh YePeHO-MO3K0Bi Tpasmu (72 %). Bukopu-
CTaHHsS 3aXUCHOTO IIOJOMAa 3HHMXKYE PU3UK TSIKKOI Ye-
penHo-M03K0BO1 TpaBMH Ha 63-88 %. Y BikoBii rpymi 4-6
POKIB JIOMIHYIOTh TPaBMH TOJIOBU NP NaJiHHI, y Tpyi
14-18 poxkiB — TpaBMH BiJ] 3ITKHEHb 3 aBTOMOOLISIMH.

BcTaHOBIIEHO CTIHKY TEHIICHIIIIO 0 MOTipUICHHS
CUTyalil 3 JUTSYUM JOPOKHBO-TPAHCIIOPTHUM TpaBMa-
TH3MOM B YKkpaini y 2024 pomi, 0co0nIHMBO Yy 3axXimHUX
perioHax KpaiHu.

KarouoBi cioBa: cynoBo-menuyHa TpaBMaTo-
JIOTisl, TPAHCIIOPTHA TPaBMa, AUTSYMHA TpaBMAaTH3M, IO-
POXHBO-TPAHCHOPTHI MIPUTO/N, AUTSYA CMEPTHICTb.

Crarta Hanpidinma B penakiiro 20.01.2025 p.
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