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Abstract. Relevance. Child mortality due to falls from heights is a significant public health issue that requires thor-
ough research to identify risk factors and develop effective preventive measures.

The aim of the research was to conduct a forensic medical analysis of the causes of child mortality in Ukraine related
to falls from heights, to identify risk factors, and to develop recommendations for improving medical responses, prevent-
ing such incidents, and reducing mortality rates.

The materials for the study were annual reports from the Bureau of Forensic Medical Examination of Ukraine
for the period from 2019 to 2022. The study focused on cases of violent deaths, specifically those caused by falls from
heights. Statistical analysis methods were used, including the calculation of percentage indicators and confidence inter-
vals, utilizing open-source software such as OpenOffice and GNU Octave.

Results. The study revealed that the number of fatal falls among children in Ukraine fluctuated between 2019 and
2022, with a noticeable decrease in 2022. However, this reduction may be partially explained by the evacuation of a
large number of children due to the war, which provided them with safer environments. The highest mortality rate from
falls occurred among adolescents aged 12—18 years, suggesting increased risky behavior, participation in extreme sports,
or possibly suicidal tendencies. In 2020, there was an increase in fatalities among children aged 1-7 years, particularly
among girls, which may be attributed to inadequate supervision during the lockdown when children spent more time at
home but were not always under proper adult control. Compared to previous years, 2021 saw a slight rise in mortality
from falls, especially among adolescents, pointing to increased psychological stress, depression, and social problems in
this age group. The impact of the war and the pandemic significantly altered the conditions under which children lived,
greatly influencing the structure of mortality. In particular, due to changes in social conditions and reduced outdoor ac-
tivity, mortality from falls decreased, though this change does not necessarily indicate a reduction in the overall risk of
falls in society.

Conclusions. Forensic medical analysis of child mortality from falls in Ukraine highlighted the importance of thor-
oughly investigating each case to accurately determine the causes of death. The impact of the pandemic and the war on
these trends is significant and requires separate consideration. To reduce mortality, it is essential to improve the medical
response system and preventive measures, especially in the context of changing social circumstances. The study also
emphasizes the importance of considering psychological, social, and demographic factors related to falls from heights
among children.
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Introduction. Falls from height are one of the lead-
ing causes of pediatric trauma and fatalities worldwide.
According to the Centers for Disease Control and Preven-
tion (CDC), falls are among the primary causes of both fa-
tal and nonfatal injuries in children [1]. The high frequen-
cy of such incidents, along with the severity of sustained
injuries, necessitates a detailed analysis of their causes,
circumstances, and outcomes.

Recent studies indicate that falls from height pose a
significant danger to children due to their physiological
and anatomical vulnerabilities. For instance, a recent anal-
ysis demonstrated that injuries sustained from falls vary
depending on the child's age, the height of the fall, and the
surface on which the impact occurs [2]. Additionally, the
conditions under which falls happen play a crucial role.
A study conducted in the United Kingdom found that a
substantial proportion of falls occur due to children's acci-
dental access to windows and balconies [3].

A particularly important distinction is observed be-
tween low- and high-altitude falls. As shown by retrospec-
tive analyses, falls from heights exceeding three meters
are more likely to result in severe traumatic brain injuries,
which are a major cause of fatalities in such cases [4]. Fur-
thermore, preventive measures aimed at mitigating fall
risks play a key role in reducing pediatric injuries. Experts
emphasize the necessity of implementing effective strate-
gies, such as installing protective barriers and educating
parents [5].

Recent studies also suggest that analyzing the cir-
cumstances of falls can be significantly improved using
modern methods, particularly machine learning, which
allows for a more detailed research of risk factors and the
prediction of injury likelihood [6].

In Ukraine, all cases of violent death, including fatal
falls from height, are subject to mandatory forensic exam-
ination. This process enables the determination of trauma
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mechanisms, their consistency with reported circumstanc-
es, and the exclusion of potential criminal factors. Foren-
sic examinations of such cases are conducted in accor-
dance with national regulations and involve pathological
examination, histological analysis, and, when necessary,
additional methods such as toxicological and biochemical
testing. However, forensic practice in Ukraine faces lim-
itations in employing modern technologies, such as post-
mortem computed tomography, which is a standard pro-
cedure in some European countries and the United States.
Thus, research into child mortality due to falls from
height remains a pressing issue in modern medicine and
forensic science, requiring a comprehensive approach to
assess its scale and develop effective preventive measures.
Aim. The aim of the research was to analyze the caus-
es of child mortality in Ukraine related to falls from height,
using forensic medical data to identify risk factors and de-
velop recommendations for improving medical response,
preventing such incidents, and reducing mortality.
Materials and methods. The material for the re-
search consisted of annual reports from the Bureau of Fo-
rensic Medical Expertise of Ukraine for the period 2019—
2022, containing data on the causes of death of children
whose bodies were examined in forensic institutions. Cas-
es of violent deaths, including those resulting from falls

International Medical Herald

ISSN 3083-6336 (Online)

from height, were selected for analysis.

Forensic and clinical analysis was conduct-
ed to identify patterns and potential opportuni-
ties for preventing such incidents in the future.
Quantitative indicators were evaluated as percentages (P),
calculated as the ratio of the number of cases with the stud-
ied characteristics (n) to the total number of cases (N). To
determine the reliability of the results, the margin of error
(mP) and the 95% confidence interval (CI) were calculat-
ed.

Statistical data processing was performed using open-
source software. In particular, OpenOffice packages (Base,
Calc, Writer, Draw, Math) were used for storing and ana-
lyzing textual and tabular data, and GNU Octave for math-
ematical processing. The results of the study were saved
in *.doc and * xls formats, in accordance with the GPL
(GNU General Public License).

Results. Forensic medical analysis of child mortality
due to falls from height in Ukraine shows certain trends
during the period from 2019 to 2022. According to the pro-
vided data, the total number of violent deaths across all
age groups ranged from 28,690 to 42,773 individuals. The
share of child fatalities within this general context fluctu-
ated, but showed certain patterns (Table 1).

Table 1
Distribution of Child Deaths from Falls from Height in Ukraine for 2022-2029 According to Forensic Medical
Data
to T Year T'to 7 Years 710 12 Years 12 to T8 Years
Total child deaths
T&()(t)al cgﬁ;hs n P, % mp CL% Male Female Male Female Male Female Male Female
— Older
Indicator, Year than 60)
823 2,7 0,T 0,2
2019
Vilent death 30121 61 45 129 55 101 44 273 115
74 48 0,5 L1
Fall from Height 2311 1 2 12 S 2 31 14
770 2, 0,1 0,2
2020
Vilent death 28690 39 43 110 66 9 42 270 121
2 4,9 0,6 LI
Fall from Height 2243 1 1 11 9 11 2 23 14
827 28 0,1 0,2
2021
Vilent death 29219 49 31 85 66 91 50 328 127
9 4,1 0,5 0,9
Fall from Height 2346 4 0 10 3 6 2 29 25
712 1, 0,1 0,1
2022
Vilent death 42773 47 46 7 54 81 51 246 110
79 30 04 08
Fall from Height 2286 0 0 7 4 3 8 14 13

In 2019, a total of 823 child deaths were recorded, ac-
counting for 2.7% of all violent deaths. Of these, 74 cases
were related to falls from height, making up 4.8% of total
child mortality. The highest mortality rate was observed in
the 12-18 age group (31 boys and 14 girls), which may be
explained by the greater mobility of this group and their
potential involvement in risky activities. Children in this
age group are more prone to traumatic falls due to their ac-
tive lifestyle, participation in extreme sports, lack of adult
supervision, and possible suicidal intentions.

In 2020, the total number of child deaths decreased to
770 cases, but mortality from falls from height remained
almost unchanged (72 cases, 4.9%). The reduction in the
number of violent deaths can be explained by the impact of
quarantine restrictions, which reduced the number of risky
situations outside the home. However, mortality from
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falls among girls aged 1-7 years increased almost twofold
(from 5 to 9 cases), indicating possible gaps in supervi-
sion of children in this age group. This could be linked to
young children staying at home during isolation but not
always being under proper adult supervision, which may
have contributed to tragic falls.

In 2021, there was an overall increase in the number
of violent deaths among children (827 cases), as well as
a slight rise in mortality from falls from height (79 cases,
4.1%). Although the general trend remained the same, a
significant spike in mortality was noted among adolescents
aged 12-18 years — 29 boys and 25 girls. This could in-
dicate more significant social and psychological issues in
this age group, such as depression, psychological pressure,
or reckless behavior. Additionally, this group saw a higher
number of accidents related to falls from multi-story build-
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ings, bridges, and other high structures. It is possible that
some of these deaths were suicidal, which requires further
research considering the emotional state of adolescents in
modern society.

A sharp decrease in the number of child deaths from
violent causes in 2022 (712 cases) compared to previous
years can be explained by several factors, including the
impact of the war. A large number of children were evac-
vated or left the country, affecting the overall statistics.
Moreover, the number of deaths from falls from height sig-
nificantly decreased in 2022 — 49 cases (3.0%), the lowest
figure during the analyzed period. A notable decrease was
observed in the 7-12 and 12-18 age groups. The reduc-
tion in mortality from falls in these age groups can be ex-
plained by the fact that many children, due to evacuation,
were in safer environments, including places with fewer
risk factors. Additionally, the wartime situation changed
children's recreational activities — outdoor time and expo-
sure to dangerous playgrounds decreased due to the threat
of combat operations.

In forensic medical practice, adolescents often had
multiple polytraumas typical of falls from great heights,
while younger children mostly presented with traumatic
brain injuries, which may indicate differences in the mech-
anisms of falls.

Analyzing the data, it should be noted that changes
in child mortality from falls from height may have been
caused not only by social and demographic factors but
also by external circumstances, such as the COVID-19
pandemic and the start of Russia's full-scale invasion of
Ukraine in 2022. The impact of these events significantly
influenced the general trends and structure of child mor-
tality. Further research is needed, taking into account psy-
chological, social, and economic factors that may have a
significant impact on child mortality rates.

Conclusions.

Forensic medical analysis indicates a decrease in fatal
falls among children in 2022; however, this may not solely
be due to preventive measures but also a result of the large-
scale evacuation of children due to the war. Many children
were in safer conditions, which may have contributed to
the reduction in mortality, but this does not necessarily in-
dicate a decrease in fall risk in a broader context.

The forensic medical analysis shows that falls could
have been caused by both accidental circumstances (acci-
dents due to loss of balance) and intentional actions (sui-
cidal intentions, murders), highlighting the need for thor-
ough investigation of each case to determine the cause of
death more accurately.

In adolescents, injuries related to falls from great
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heights were most frequently recorded, which may indi-
cate risky behavior (e.g., participation in extreme sports or
carelessness) or, potentially, suicidal intentions.

The pandemic and war have altered children's behav-
ioral patterns, which may be reflected in the statistics of
falls. However, such changes are difficult to interpret un-
ambiguously, as they may be influenced not only by social
or psychological factors but also by changes in children's
living conditions.

To clearly identify the causes of child deaths from
falls from height, further studies are needed, considering
social, psychological, and demographic factors, as well as
thorough analysis of each case to identify potential links
with external circumstances (war, pandemic, etc.).

Perspectives for future research involve studying
the psychological, social, and environmental factors that
influence the risk of fatal falls among children, as well as
developing effective preventive measures based on foren-
sic medical data. Furthermore, it is necessary to consider
the changes caused by external circumstances, such as war
and the pandemic.
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YKPATHI
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Pe3rome. AxTyasnbHICTh. J{MTA49a CMEPTHICTD Yepe3 MajiiHHs 3 BUCOTH € BaKJIMBOIO MPOOJIEMOIO OXOPOHH 3/10pPOB's,
sIka OTpedye JeTaIbHOTO AO0CIIIKSHHS U BU3HAYCHHs! (PaKTOPiB PH3HUKY Ta PO3pOOKH ePEKTUBHUX MPOQITAKTHIHUX
3aXOJiB.

MerToro gocJizkeHHsT OyII0 IPOBECTH CyA0BO-MEANYHUM aHAI3 TIPUYUH TUTSII0T CMEPTHOCTI B YKpaiHi, NOB's13aHOT
3 MaJliHHSMU 3 BHCOTH, ISl BUSIBJICHHS (DAKTOPIB PU3UKY Ta PO3POOKM PEKOMEHJAIIN I0A0 MOKPAIIECHHS MEIMYHOTO
pearyBaHHs1, TPODITAKTUKY TAKUX BUMAJKIB 1 3MCHIIICHHS JICTaTbHOCTI.

Marepiaim Ta MeToqu. Sk MaTepial [T TOCIiPKESHHsI 0yJI0 BUKOPUCTAHO PivHI 3BITH OFOPO CYZ0BO-MEIUYHOT EKC-
neptu3n Ykpainu 3a nepiox 2019-2022 pokis. st ananisy Oyinn BUOKpEMIICH] BUTIAIKK HACHIIBHUIIBKOT CMEpTi, 30KpeMa
Ti, 1[0 TPAIMIKCS BHACIIIOK MaJiHb 3 BHCOTH. 3aCTOCOBAHO CTaTUCTHUYHI METOAM aHaji3y, BKJIIOYHO 3 PO3paxyHKOM
BiJICOTKOBHX IOKa3HUKIB 1 IOBIPYKMX 1HTEPBaIIiB, 3 BUKOPUCTAHHSM IPOIPaMHOTO 3a0€3MeYCHHS 3 BIIKDUTUM BHX1THUM
koztoM, 30kpema OpenOffice Ta GNU Octave.

PesyabraTu. JlocmipkeHHs MOKasaio, 10 KUIBKICTh CMEPTENbHUX TaJiHb ceped AiTel B YKpaiHi 3MiHIOBanacs
ynponosx 2019-2022 pokis, npuuomy y 2022 poui Oyio 3adiKcoBaHO 3HHIKEHHS 3arajbHOi KiJIbKOCTI cMepreil. OnHak
el pe3ysbTaT MoXKe OyTH YaCTKOBO MOSICHCHHI CBaKyaIli€r0 BEIMKOI KUTBKOCTI TIITCH Yepe3 BilHY, 10 CTBOPHIIO JUIsl HUX
Oe3neynin ymoBH. HaiiBuimmii piBeHb CMEpPTHOCTI Yepe3 MajaiHHs 3 BUCOTH OyB cepen miutiTkiB 12—18 pokiB, 1110 Moxe
CBIIYMTH MO MiJBUILEHY CXWJIBHICTh LI€1 IPYIH 0 PU3MKOBAHOI MOBEAIHKHM, y4acTi B EKCTPEMaIbHUX BUAAX CIIOPTY
a0, MOXJINBO, cyinunansHux HamipiB. Y 2020 poui cnocrepiranocs 30UIbIIEHHSI CMEPTHOCTI cepe aiTel 1-7 pokis,
0COOJIMBO Cepe/l AIBYATOK, [0 MOKE OyTH Pe3yJIbTaTOM HEOCTATHHOTO HAIVISAY Mijl Yac KapaHTHHY, KOJIU JITH OLIbIIe
Yacy MpOBOJIMIIM BIOMa, aJie HE 3aBKIM I1iJ] HaJIeXKHUM KOHTpoJieM opociuX. [TopiBHsIHO 3 monepeanimu pokamu, y 2021
poui 3adikcoBaHO He3Ha4yHe 30UIBIICHHS CMEPTeH Yepe3 MajiHHs, 30KpeMa cepej MiJUTITKIB, 110 BKa3ye Ha 3pOCTaHHs
TICHXOJIOTTYHOTO CTpecy, Jenpecii Ta conianbHUX MpobiieM y 1ii BikoBid rpyri. Bruims BiliHM Ta manaemii 3Ha4HO 3MIHNB
YMOBH, B SIKHX IepeOyBaJii JIiTH, 1110 MaJl0 BEJIMKHH BIUIMB HA CTPYKTYPY CMEPTHOCTI. 30KpeMa, BHACII/IOK 3MiH Y COIli-
QIBHUX YMOBaX Ta 3MEHIICHHS 4acy NMPOBEJCHHS Ha BYJIHIl, CMEPTHICTh BiJl HaiHb Cepel AiTeH 3HU3MIACS, OIHAK 115
3MiHa He 000B'SI3KOBO CBIIYMTH ITPO 3MEHILICHHS 3arajibHOTO PU3UKY MaiHb Y CyCITUIBCTBI.

BucnoBku. Cy10BO-MeANYHUI aHATI3 JUTSY0T CMEPTHOCTI Yepe3 MajaiHHs 3 BUCOTH B YKpaiHi M0Ka3aB BaXIIMBICTh
JICTIBHOTO BUBYCHHS KOJKHOTO BHITQJIKY JUIS TOYHINIOTO BU3HAYCHHS NPUYUH cMepTed. Brume nanaemii i BiiHM Ha 1
MOKa3HUKH € CYTTEBUM 1 OTpeOye OKpeMoro po3misiy. st 3HMYKEHHSI CMEPTHOCTI HEOOX1/THO Y/IOCKOHAIUTH CUCTEMY
MEJIMYHOTO pearyBaHHs Ta MpoQilakTH4HI 3aX0/IM, 30KpeMa B yMOBax 3MiHEHOI coliaibpHoi cutyarii. JlocmipkeHns Ta-
KOX TIJIKPECITIOE BAXKITUBICTD YpaxyBaHHS MCUXOJIOTIYHUX, COIIAIBHIX 1 JeMOrpadiuHNX YMHHUKIB Y KOHTCKCTI MaJliHb
3 BUCOTH Ccepe/y JITeH.

KoarouoBi ciioBa: muts4ya cMEpTHICTB, TTIaiHHS, CYJOBO-MEMYHA EKCIIEPTH3a, HACHIIBHHIIbKA CMEPTh, YKpaiHa, Bili-
Ha.
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