Hayxosuit Bicauk JIHYBMB imeni C.3. Ikunpkoro. Cepisi: Cinbebkorocnoaapebki nayku, 2025, T 27, Ne 103

Hayxoswmii BicHIK /lbBiBCHKOIO HaIliOHaAbHOTO YHiBepCUTeTy
BeTepUHAPHOI MeAuIMHN Ta 6ioTexuoaorin imeni C.3. [>Kuipkoro.
Cepis: CiabcbKOrocnoAapcbKi HayKu

Scientific Messenger of Lviv National University
of Veterinary Medicine and Biotechnologies.
Series: Agricultural sciences

CEPI “CLILCBKOT OCIO/IAPCBKI HAVEN"
SERIES “AGRICULTURAL SCIENCES”

Tom 27 Ne 103

doi: 10.32718/nvlvet-a10307
2025

https://nvlvet.com.ua/index.php/agriculture

ISSN 2519-2698 print
ISSN 2707-5834 online

UDC 636/637:631.1:331.45(477)

Occupational injuries in animal husbandry and crop production as major
suppliers of raw materials for the processing industry in Ukraine

R. V. Mylostyvyi'®, T. M. Dubov', V. O. Sapronova', B. V. Gutyj*, N. A. Begma'

!Dnipro State Agrarian and Economic University, Dnipro, Ukraine
2Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies, Lviv, Ukraine
Article info Mpylostyvyi, R. V., Dubov, T. M., Sapronova, V. O., Gutyj, B. V., & Begma, N. A. (2025).

Received 11.06.2025 Occupational injuries in animal husbandry and crop production as major suppliers of raw

Received in revised form
14.07.2025
Accepted 15.07.2025

Dnipro State Agrarian and
Economic University,

S. Efremov Str., 25, Dnipro,
49600, Ukraine.

Tel.: +38-097-280-88-19

E-mail: mylostyvyi.r.v@dsau.dp.ua

materials for the processing industry in Ukraine. Scientific Messenger of Lviv National
University of Veterinary Medicine and Biotechnologies. Series: Agricultural sciences, 27(103),
68-73. doi: 10.32718/nvlvet-al0307

Occupational injuries in animal husbandry, crop production, and the processing industry remain a
significant challenge for the agro-industrial sector of Ukraine. According to the analysis, animal husbandry
demonstrates a decreasing share of injuries within the overall structure, reflecting the effects of technical
modernization and the implementation of preventive measures. In contrast, crop production, after a period
of decline, shows a renewed increase in injury rates, associated with a higher proportion of manual labor,

the seasonal nature of work, and war-related risks. The most common causes of occupational accidents in
animal husbandry are injuries resulting from direct contact with animals (up to 37 % of cases), technogenic
factors (up to 26 %), and safety violations. In crop production, high rates of technogenic injuries (up to 44
%), road traffic accidents, and incidents related to burial or collapse of soil prevail. In the processing
industry, the injury structure remains relatively stable, with the predominance of technogenic injuries,
electrical traumas, and accidents during the movement of raw materials. The increasing share of injuries
linked to military activities highlights the relevance of further improvement of occupational safety systems,
strengthening preventive measures, and introducing modern risk monitoring tools. Future research should
focus on developing effective risk management algorithms and integrating digital technologies to ensure
worker safety in the context of dynamic industry changes.

Stepan Gzhytskyi National
University of Veterinary Medicine
and Biotechnologies,

Pekarska Str., 50, Lviv,

79010, Ukraine.

Keywords: occupational injuries, animal husbandry, crop production, processing industry, war-related
risks, monitoring, prevention.

BupoOHn4iii TpaBMaTH3M y TBAPUHHUITBI TA POCAMHHUITBI AK OCHOBHHUX IOC-
TAYAJbHHUKIB MPOAYKUIl 1J151 ePepoOHOi MPOMHUCJIOBOCTI YKpPaiHH

P. B. Musoctusuii' =, T. M. I[y60B1, B. O. CaHp0H0Ba1, b. B. FYTHﬁZ, H. A. Berma'

! Tuinposcwiuti depocasnuii azpapHo-exoHomiunutl yuieepcumem, m. Juinpo, Ykpaina
2JIvgiscorull HayionansHutl yHisepcumem eemepunaproi meouyunu ma 6iomexuonoziii iveni C. 3. Icuywvrozo, m. Jlvsis,
Ykpaina

Bupobnuuuii mpasmamuzm y meapunHuymei, poCciunHuymei ma nepepooHiti npoMUCIO80CMI 3aTUMAEMbCS CYMMEBOIO NPOOIEMOI0 O
azponpomucnosozo Komniexkcy Yxpainu. 3a pesyrvmamamu amanisy, 6 meapuHHuymei GioMiuaemvCs MeHOeHYis 00 3HUMCEHHS UYACHKU
mpasm y 3a2aibHitl CMpYKmypi, wo 8i00opajicae niug mexHiuHol MoOepHizayii ma 6npo8aoddicents npoirakmuyHux 3axo0ie. Boonouac y
POCTUKHUYMEGI, NiCTA 0esaKo20 Nepiody CKOPOYeHHsl, CHOCMEPIcaembCsl NOBMOPHE 3POCMARHS PIGH MPAGMAMUZMY, WO OB A3aHO i3 Ni06U-
WEHHAM 4aACMKU PYYHOT Npayi, ce30HHUM XapaKkmepom pooim i 6RIUEOM GOECHHUX pu3uKie. Havtinowupenivtumu npusuHamu Hewachux euna-
OKI6 Y MBAPUHHUYMEI € MPABMU 8i0 NPSAMO20 KOHMAKMY 3 meapunamu (0o 37 % eunaokis), mexnoeenni yuwrooicens (0o 26 %) ma nopy-
wenns npasun besnexu. /s pociuHHUYMEA XapaKmepHi UCOKI NOKAZHUKU MEXHO2eHHUX mpasm (00 44 %), 00podcHbo-mpanchopmuux
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npueoo i asapii, Noe A3aHuUX i3 3ACUNAHHAM YU 006ani0M TPYHMY. V nepepobuiil eany3i cmpykmypa mpasmamusmy 3aIUuaemoscs 8i0HOCHO
CcmabinbHOI0, i3 OOMIHYBAHHAM MEXHOLEHHUX MPAEM, eIeKMPOMPAsM i BUNAOKI6 Nid Yac nepemiujeHHs CUpOSUHU. 3pOCMAnHsL YACMKU 8UPO-
OHUYUX MPABM, NO8 A3ANHUX 13 BOCHHUMU OISIMU, NIOKPECTIOE AKMYANbHICHb NOOANLUO20 BOOCKOHANEHHS CUCIEMU OXOPOHU Npayi, ROCUNeH-
Hsl NPOQINAKMUYHUX 3aX00I8 | BNPOBAONCEHHS CYHACHUX [HCIMPYMEHMI8 MOHIMOPUHZY 8UpOOHUYUX pusukie. Tlodanbui d0CHioxHceHHs Marms
Oymu cnpAMOBaHi HA PO3POOKY epeKmMUSHUX aneopummis YPAGIIHHA PUSUKAMU | iHmezpayirn Yyupposux mexHonozii 0nsa 3abe3neyents

Oe3nexu npayieHUKI8 6 YMOBAX OUHAMIYHUX 3MIH 2aLy3L.

Kniouosi cnosa: supobnuquti mpasmamusm, meapuHHUymeo, pOCIUHHUYMBO, nepepooHa NPOMUCIOGICIb, BOEHHI PUUKU, MOHIMOPUHZ,

npoginaxmuxa.
Introduction

Occupational injuries in animal husbandry and crop
production remain among the most pressing challenges
for Ukraine's agro-industrial sector, as these fields supply
the main volume of raw materials for the processing in-
dustry (Horodetskyi et al., 2024). Specific organizational
features such as the seasonality of work, predominance of
manual labor, physical overload, the use of uncertified
equipment, and insufficient staff training significantly
increase the risk of accidents (Ekmekci & Yaman, 2024).

In animal husbandry, injuries are most often associat-
ed with handling cattle, pigs, or horses, while the most
fatal cases are linked to the use of technical equipment
(Agnihotri et al., 2024; Nielsen & Norup, 2024). Similar-
ly, in crop production, the leading causes of injuries are
violations of safety regulations, operation of agricultural
machinery, and neglect of personal protective equipment
requirements (Mucci et al., 2020; Noroozi & Taherian,
2023).

Age and occupational characteristics of employees
play a significant role in the risk structure. Increased
vulnerability is observed among young people, older
workers, and employees with chronic diseases (Ouattara
et al., 2022; Weichelt et al., 2022). Most injuries affect
the upper limbs, and the most severe injuries are associat-
ed with operating machines and mechanisms (Das, 2013;
Markkanen et al., 2021).

The rising frequency of occupational injuries in the
main branches of agriculture directly impacts human
resources, production continuity, and the competitiveness
of the processing industry (Evtushenko & Siryk, 2019;
Michael & Gorucu, 2023). Considering labor market
transformation, the effects of military actions, climate
change, and socio-economic challenges, there is an urgent
need for in-depth analysis of production risks and the
implementation of systemic preventive measures
(Nadvodniuk, 2023; Tsarenko & Khalin, 2025).

Recent studies emphasize the importance of quantita-
tive risk assessment methods, insurance tools, and the
introduction of innovative technologies in occupational
safety systems (Mahmoud et al., 2021). The integration of
approaches for preventing occupational risks is essential
for the sustainable development of the agro-industrial
complex.

Aim of the study

The aim of this study is to analyze the dynamics,
structure, and causes of occupational injuries in animal
husbandry, crop production, and the processing industry
as the main sectors of Ukraine’s agro-industrial complex,

and to identify key areas for improving occupational
safety systems in the context of current sectoral challeng-
es.

Materials and Methods

This study is based on official statistical data from the
State Labor Service of Ukraine
(https://dsp.gov.ua/operatyvna-informatsiia/) that cover
the dynamics of occupational injuries, the number of
accidents, fatalities, and affected workers across various
sectors of the agricultural industry (animal husbandry,
crop production, and processing industry) for the period
from 2014 to 2025. The data are structured according to
the sectoral classification (KVED) with further detail by
sub-sectors of the agro-industrial complex.

A comparative analysis was conducted on the dynam-
ics and structure of occupational injuries in the main sec-
tors of the agro-industrial complex, particularly in animal
husbandry, crop production, and enterprises involved in
agricultural product processing. For greater detail, themat-
ic reports from the State Labor Service, analysis of typical
accident cases, as well as results from scientific studies
and international reviews were used, especially those
addressing the causes and circumstances of occupational
injuries and the influence of organizational and social
factors.

To describe the most common causes of accidents,
generalized information was used regarding the circum-
stances and mechanisms of injury, including types of
activities, level of technical equipment, seasonality, char-
acteristics of the production process, and the human fac-
tor.

Data processing, calculation of proportions, and the
construction of tables and graphs were performed using
Microsoft Excel and Statistica 12, followed by statistical
summarization of key indicators.

Results and Discussion

The analysis of the dynamics of occupational injuries
in animal husbandry and crop production over the period
from 2014 to 2025 (see Table 1) demonstrates a general
trend towards a reduction in the proportion of incidents in
animal husbandry. This may be attributed to both tech-
nical modernization and the implementation of preventive
measures. In contrast, after a marked decrease in the
number of injuries in crop production during 2019-2021,
there has been a renewed increase in indicators in 2022—
2025, which is likely related to the impact of military
operations, the seasonal nature of work, and a rising share
of manual labor.
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Table 1
Dynamics of occupational injuries in animal husbandry and crop production in Ukraine (2014-2025)
. Animal husbandry (cases / deaths /  Share of APC ~ Crop production (cases / deaths /  Share of APC
Period .. C
injured) (%) injured) (%)
2014-2018 30/8/36 244 56/14/63 45.5
2019-2021 12/3/15 16.4 29/8/34 39.7
2022-2025%* 15/3/17 6.3 45/11/52 18.9

Note. Data for 2025 are preliminary (as of August). The “Share of APC (%)” refers to the percentage of cases in the respective sector
out of the total number of occupational injuries in the agro-industrial complex (APC) for the given period. APC in this context in-
cludes animal husbandry, crop production, fisheries, veterinary, and processing industries.

In both animal husbandry and crop production, most
injuries are non-fatal, but any increase in the frequency of
occupational accidents negatively affects workforce sta-
bility and the continuity of production. The reduction of
the share of injuries in animal husbandry to a minimum
level in the most recent period is considered a positive
trend, whereas crop production remains characterized by a
high level of risk, which requires further attention and
improvement of occupational safety measures.

Table 2

The main causes of accidents in animal husbandry
during 2019-2025 (see Table 2) are primarily associated
with direct contact with animals and technogenic factors.
Injuries caused by cattle, pigs, or horses remain the most
common, while the highest proportion of fatal cases is
observed due to technogenic accidents, falls from heights,
and road traffic accidents during the transportation of
animals or feed. A significant share of incidents is related
to violations of safety procedures and the absence or im-
proper use of personal protective equipment.

Most common causes of occupational accidents in animal husbandry (2019-2025)

Cause / Circumstance Cases (%) Fatalities (%) Typical examples
Animal contact ~37 % ~19 % Injuries from cattle, pigs, horses
Technogenic injuries ~26 % ~33 % Falls from heights, machinery-related injuries, vehicle impact
RTA ~14 % ~17 % RTAs during animal or feed transportation

Safety violations ~12% ~15% Lack or improper use of PPE, carelessness
Electrical injuries ~5% ~8 % Electric shock, contact with faulty equipment

Burial/collapse of soil ~2 % ~3 % Work in silage pits, storage facilities

Other (poisoning, fires, etc.) ~4 % ~5% Poisoning from disinfectant vapors, smoke inhalation, fires

Note. PPE — personal protective equipment; RTA — road traffic accident

Less common but potentially hazardous are electrical
injuries, soil collapses during operations in storage facili-
ties and silage pits, as well as cases of poisoning and fires.
This structure of risks highlights the necessity of improv-
ing safety culture, technical equipment, and targeted acci-
dent prevention, especially in high-risk operations.

In crop production, the predominant causes of occupa-
tional accidents (see Table 3) are technogenic injuries,

Table 3

particularly those occurring while working with com-
bines, tractors, and other agricultural machinery. These
factors most often lead to fatal outcomes. A considerable
proportion is also represented by road traffic accidents
associated with the transportation of harvest and seeds, as
well as cases of burial or collapse of soil in grain storage
and pits.

Most common causes of occupational accidents in crop production (2019-2025)

Cause / Circumstance Cases (%) Fatalities (%) Typical examples
Technogenic injuries ~44 % ~35% Injuries from combines, tractors, falls from machinery
RTA ~19 % ~28 % RTAs during harvest or seed transport
Burial/collapse of soil ~10 % ~17% Collapse of silos, pits, grain storage
Safety violations ~14 % ~13% Lack of PPE, carelessness during work
Electrical injuries ~4 % ~4 % Contact with faulty electrical devices, electric shock
Other (poisoning, fires, etc.) ~9 % ~3 % Chemical p°‘S‘zﬁlonvgvrﬁ?ﬁg‘d‘l’lrr?ggpg‘;tlzc\:;gﬁ(p“’ducts’ fires,

Note. PPE — personal protective equipment; RTA — road traffic accident

Violations of safety protocols are particularly note-
worthy, including the lack of or improper use of personal
protective equipment and carelessness during operations.
Less common but still significant are electrical injuries
and cases of poisoning by chemicals or fires, which, de-
spite their lower frequency, may have severe consequenc-

es for workers. This risk structure underscores the im-
portance of machinery modernization, strict adherence to
occupational safety regulations, and regular staff training.

The dynamics of occupational injuries in the pro-
cessing sector of the agro-industrial complex (see
Table 4) demonstrate a relatively stable but low incidence
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rate in both livestock and crop processing sectors. Over  of mechanized operations and the use of powerful ma-
the analysed period, the share of injuries in these sub-  chinery. This highlights the ongoing need for moderniza-
sectors remains within the range of 7-12% of the total tion of production, improvement of safety training, and

number of occupational injuries in agriculture. enhancement of occupational safety control systems at
At the same time, the frequency of occupational inju-  processing facilities.
ries in processing enterprises has not decreased as signifi- Within the processing sector of the agro-industrial

cantly as in primary production. This trend may be at- complex (see Table 5), technogenic injuries predominate
tributed to the specific nature of technological processes, and account for the largest share of both total and fatal
the complexity of equipment, and the influence of human  cases. The main contributing factors are falls from height,
factors. Compared to livestock and crop production, the injuries sustained while operating equipment, and acci-
mortality rate in the processing sector remains relatively  dents during the transportation of raw materials or fin-
high, particularly at enterprises with a high concentration ished products.

Table 4
Occupational injuries in livestock and crop processing (2014-2025) and share of the agro-industrial complex

Period Livestock processing: cases / fatali- Share of AIC, Crop processing: cases / fatali- Share of AIC,
ties / affected % ties / affected %
2014-2018 11/3/13 8.9 15/4/18 12.2
20192021 7/2/8 9.6 9/3/11 12.3
2022-2025%* 9/2/10 7.1 13/3/16 10.2

Note. The share of AIC (%) indicates the percentage of cases in the respective sub-sector out of the total number of occupational
injuries in the agro-industrial complex (AIC) for the given period. The AIC figures for each period include the sum of cases across all
agricultural domains, including crop production, livestock, fisheries, veterinary medicine, and processing industries. Livestock pro-
cessing comprises meat processing plants, dairies, etc. Crop processing includes elevators, groat mills, oil-extraction, sugar and bread
factories, as well as other agricultural processing enterprises. Data for 2025 are preliminary as of August

Table 5

The most common causes of occupational accidents in the processing sector of the agro-industrial complex (2019—
2025)

Cause / Circumstance Cases (%)  Fatal (%) Typical incidents
Technogenic injuries ~41 ~36 Falls from height, injuries during equipment operation, transport
Safety violations ~18 ~21 Absence or improper use of PPE, non-compliance with regulations
Electrical injuries ~13 ~16 Electric shock, work with faulty electrical installations
Burial or collapse of bulk materials ~8 ~12 Burial in grain elevators, silos, or bunkers
Road traffic accidents (RTA) ~8 ~6 Accidents during transportation of raw materials or products
Fires and explosions ~6 ~7 Fires, explosions due to equipment malfunction or emergencies
Other (poisoning, chemical injuries) -6 ) Ammonia vapor poisoningc, f;;il?cf;c:am exposure, contact with

Note. Road traffic accidents (RTA) refer to incidents occurring during the transportation of raw materials or products within the
enterprise premises, as well as during logistical operations between individual units of the processing industry

Violations of safety regulations and electrical injuries  cantly exacerbated by the impact of military events
associated with the operation of faulty electrical installa-  (Grigorian, 2023). Resource constraints and an additional
tions play a significant role. Additional risk factors in-  background of stress underscore the need to implement
clude incidents involving bulk materials, particularly adaptive occupational safety management strategies that
burial in elevators and silos, as well as road traffic acci- incorporate both organisational and technological aspects
dents within the premises of enterprises. Although fires, of safety.
explosions, and chemical poisoning are less frequent, The impact of the human factor, deficiencies in train-
such incidents can also result in severe consequences for  ing, and organisational shortcomings is confirmed by both
employees. Overall, the structure of occupational injuries  international and national studies (Mahmoud et al., 2021;
in the processing sector highlights the necessity of com-  Johnson et al., 2021). A systematic approach to monitor-
prehensive technical safety measures, equipment up- ing and analysing production operations, with considera-
grades, and strict compliance with operational regulations.  tion for the type of equipment, spatial organisation, and

In the period from 2022 to 2025, according to opera-  the level of staff training, enables the identification of the
tional reports and accident registries, occupational injuries most hazardous areas and the development of targeted
directly related to military activities (such as shelling, preventive measures (Mylostyvyi, 2023; Qi et al., 2024).
mining, armed clashes, and unexploded ordnance) ac- The high rate of occupational injuries in the livestock
counted for approximately 7 to 12 percent of all cases sector is attributable not only to the use of machinery, but
across Ukraine. These results are consistent with current  also to a significant proportion of injuries sustained dur-
trends in occupational injury within the agricultural sec- ing animal handling, in accordance with the findings of
tor, especially in Ukraine, where the risk profile is signifi-  Damroth et al. (2019) and Tulloch et al. (2023). An insuf-
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ficient level of staff training, disregard for safety stand-
ards, and the absence of regular instruction contribute to
serious incidents among both experienced workers and
younger employees, as also reflected in the studies by
Weichelt et al. (2022).

A similar pattern is observed in crop production,
where most injuries occur during the operation of ma-
chinery, and fatal incidents are frequently associated with
non-compliance with safety instructions, as evidenced by
Kim et al. (2016) and Bhattarai et al. (2016). The most
vulnerable body parts remain the upper limbs, with negli-
gence, inadequate use of personal protective equipment,
and excessive physical workload being dominant risk
factors.

In the processing industry, the risk profile is also con-
sistent with global trends: injuries sustained while work-
ing with equipment, breaches of technological discipline,
insufficient enforcement of standards, and poor instruc-
tion remain the main causes of occupational accidents
(Prasetyo et al., 2022; Hosiikler, 2022). An important
contributing factor is the involvement of inexperienced or
elderly staff in hazardous work (Ouattara et al., 2022).

According to Kjestveit et al. (2021), effective injury
prevention requires a comprehensive sociotechnical ap-
proach that takes into account both technological and
behavioural factors, in particular the safety culture, regu-
lar training, and support at all levels of the organisation.

A significant contribution to contemporary risk man-
agement systems is provided by the implementation of
insurance (Tsarenko & Khalin, 2025), the continuous
monitoring of compliance with instructions, and the mul-
tifactorial assessment of the production environment
(Davoudi Kakhki et al., 2019). The integration of analyti-
cal and digital technologies, risk factor analysis using
advanced models (Davoudi Kakhki et al., 2019; Wrze-
cinska et al., 2023), and increased staff awareness—all
these measures contribute to reducing both the frequency
and severity of injuries across all segments of the agro-
industrial complex.

Finally, systematic analysis and monitoring of the
causes of occupational injuries, as emphasised by
Horodetskyi et al. (2024), enable the optimisation of risk
management systems and the enhancement of personnel
awareness, which is a key factor in reducing the overall
incidence of injuries and fatalities within the sector.

Conclusion

The analysis of occupational injuries in the livestock
and crop production sectors of Ukraine demonstrates an
increase in their incidence during 2022-2025. This trend
is primarily attributed to a higher proportion of manual
labour, the seasonal nature of agricultural work, and the
impact of military activities. In livestock production, the
leading causes of accidents remain direct contact with
animals, technogenic factors, and breaches of safety regu-
lations. In crop production, technogenic injuries during
the operation of agricultural machinery, road traffic acci-
dents, and cases of burial or collapse of soil are most
prevalent. The processing industry maintains a relatively
steady level of occupational injuries, with the structure
dominated by technogenic injuries, electrical traumas,

accidents involving bulk materials, and incidents during
the movement of raw materials and products. The increas-
ing share of injuries related to military risks, particularly
in recent years, highlights the necessity for further im-
provement of occupational safety systems, modernisation
of production processes, and the strengthening of preven-
tive and educational measures across all branches of the
agro-industrial complex.
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