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The working conditions
and analysis of

occupational hazards
IN WORKERS OF POULTRY INDUSTRY

Abstract. It is noted that there are many serious risks to the safety and health of workers at poultry farms

in Ukraine. These hazards include exposure to high levels of noise, dust, hazardous equipment, slippery
floors, musculoskeletal disorders, hazardous chemicals and biological hazards. Studies show that prolonged
exposure to high noise levels leads to noise hearing loss in workers of all ages. When performing work on
catching, transplanting, transporting poultry, taking blood for chemical and serological tests, the noise level
in the poultry house reaches 8690 dB. It is noted that during the repair and maintenance of machinery and
equipment there is a risk of injury due to heat, electric shock, burns, cuts, tears, amputation or fractures of
body parts. Poultry workers are the most vulnerable occupational group in terms of the risk of developing
respiratory diseases. It has been established that 8-hour inhalation of dust in a concentration exceeding 4
mg/m3 is especially dangerous. The highest level of respiratory diseases was in 45-55-year-old workers. It is
noted that poultry workers are exposed to ergonomic risks, which can cause injuries to the musculoskeletal
system. The researchers found that 81% of poultry processing jobs have an increased level of repetitive hand
movements and exertion. Workers complained of pain, numbness, burning, tingling in the hands or wrists. It is
noted that new technologies will be able to reduce some types of ergonomic injuries. A significant danger for
poultry workers is the risk of catching avian influenza. It is noted that workers have the right to healthy and safe
working conditions, the development of special programs to protect them from industrial hazards. To protect
workers, it is necessary to implement engineering and control measures and provide appropriate personal

protective equipment.
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in the poultry industry in Ukraine. These hazards

include exposure to high noise levels, dust,
dangerous equipment, slippery floors, musculoskeletal
disorders, hazardous chemicals and biological hazards.
Musculoskeletal disorders are of particular concern and
continue to be common among workers in the poultry
industry. Employees can also be exposed to biological
hazards associated with handling live birds or exposures to
poultry feces and dusts which can increase their risk for
many diseases (Marchyshyna et al., 2015).

There are many serious safety and health hazards

Thousands of poultry workers every year suffer from
preventable hearing loss due to high workplace noise levels.
Noise may be a problem in workplace if hear ringing or hum-
ming in your ears when you leave work; you have to shout
to be heard by a coworker an arm's length away; experience
temporary hearing loss when leaving work. Research has
shown that those workers who work on poultry farms have
had significantly higher rates of hearing loss than the general
population. Poultry workers is among the occupations rec-
ognized as having the highest risks for hearing loss. Tractors,
feed dispensers, electric motors of the ventilation system,
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technological equipment of poultry processing shops and
feed shops (disk units, automatic machines, gas scorching
chambers, crushing units, conveyors) are some of the most
typical sources of noise on the poultry farm. Studies sug-
gest that lengthy exposure to these high sound levels have
resulted in noise-induced hearing loss to workers of all ages.
Hearing loss is not as dramatic nor as sudden as an injury
from equipment overturn or machine entanglement, but it is
permanent. When performing work on catching, transplant-
ing, transporting poultry, taking blood for chemical and se-
rological studies, the noise level in the poultry house reaches
86-90 dB. As poultry processing shops began adding many
processing machineries, noise levels began to rise in plants.
Initially, poultry workers used ear plugs, but in the late at-
tempted to develop engineering controls such as sound ab-
sorbing panels to reduce high reverberant noise levels result-
ing from the hard walls and ceiling surfaces (Marchyshyna et
al., 2076).

Employers can achieve noise reduction in several ways -
usually related to the maintenance of the equipment'’s.
Worn, loose, or unbalanced machines parts can increase
decibel levels during operation. Regular lubrication and parts
replacement reduce friction and lower noise levels. Larger
engines that can be operated at lower speeds reduce noise
levels. Vibration isolation pads may be installed under the
legs of noisy equipment to reduce noise generated by the
equipment vibrating on a cement floor. Newer leaf blowers
have flexible mountings to reduce vibration-induced noise
as well. Tractors, equipment's and skid-steers can be pur-
chased with sound reducing cabs and tightly fitted cab doors
and windows to reduce outside noise reaches the operator.
Acoustical materials may be installed on walls and ceilings
to enclose sound. In addition, employers may provide work-
ers with personal protective equipment (PPE) but must train
them in using the PPE correctly. Personal protective equip-
ment is equipment worn to minimize exposure to hazards
that cause serious workplace injuries and illnesses. These in-
juries and illnesses may result from contact with chemical,
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radiological, physical, electrical, mechanical, or other work-
place hazards. Personal protective equipment may include
items such as gloves, safety glasses and shoes, earplugs or
muffs, hard hats, respirators, or coveralls, vests and full body
suits (Marchyshyna and Melnyk, 2019).

Energy sources including electrical, mechanical, hydraulic,
pneumatic, chemical, thermal or other sources in machines
and equipment can be hazardous to poultry workers. During
the servicing and maintenance of machines and equipment,
the unexpected startup or release of stored energy can re-
sult in serious injury or death to workers. Workers servicing
or maintaining machines or equipment may be seriously in-
jured or killed if hazardous energy is not properly controlled.
Injuries resulting from the failure to control hazardous en-
ergy during maintenance activities can be serious or fatal.
Injuries may include electrocution, burns, crushing, cutting,
lacerating, amputating, or fracturing body parts, and others.
A steam valve is automatically turned on workers who are
repairing a downstream connection in the piping. A jammed
conveyor system suddenly releases, crushing a worker who is
trying to clear the jam. Internal wiring on a piece of factory
equipment electrically shorts, it shocking worker who is re-
pairing the equipment. Poultry workers, electricians, machine
operators, and laborers are among the millions of workers
who service equipment routinely and face the greatest risk of
injury (Voinalovych and Marchyshyna, 2019).

Poultry workers routinely use knives and other cutting
tools; work on ladders; or use machinery in their shops. How-
ever, these simple tools can be hazardous and have the po-
tential for causing severe injuries when used or maintained
improperly. All tools should be maintained in good condition
and used according to the manufacturers' instructions. Power
tools must be properly grounded or double insulated and all
guards or shields must be in place. workers should wear the
proper personal protective equipment and make sure that
clothing has no strings or loose ends that could be caught by
machinery. Long hair should be tied back to prevent entan-
glement. In addition, shops should be well lit and have clear
walkways to eliminate slips, trips and falls.

Poultry workers are the most vulnerable occupational
group in terms of the risk of developing respiratory diseases.
The studies presented in the literature show that acute respi-
ratory diseases, acute bronchitis, pneumonia, exacerbation of
chronic bronchitis are more often observed in the structure
of respiratory diseases. Poultry workers come into contact
with protein-vitamin concentrates, which are finely dispersed
antigen. This determines their ability to penetrate the respi-
ratory system to a considerable depth and cause appropriate
reactions directly in the lung tissue. According to domestic
and foreign studies, up to 25% of workers in modern poultry
farms suffer from one or another nosological form of diseas-
es of the respiratory system associated with working condi-
tions (Bayanov El dar Imran-oglyi, 1999).

Many researchers have shown that plant and poultry
dust from work environments is potentially hazardous to the
health of poultry workers. Dust is a pronounced allergen that
increases the likelihood of developing diseases, their progres-
sion and poor outcome. At the same time, an 8-hour expo-
sure to the inspirational fraction of dust penetrating deep
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into the respiratory tract in a concentration exceeding 4 mg/
m? is especially dangerous. This leads to disruption of the
normal mechanism for cleansing the lungs, i. e. to a violation
of the clearance of pathogenic particles, which in turn can
lead to dystrophic and allergic diseases of the upper and low-
er respiratory tract (Marchyshyna and Melnyk, 2015).

In workers of modern poultry farms, it was found that
more often the pathology of the upper respiratory tract is
observed in workers in the main shops, where the highest
concentrations of dust in the air of the working premises
were noted. The studies noted that the frequency of patho-
logical changes in the upper respiratory tract among workers
of the main production of a poultry farm is almost 3 times
higher than that among representatives of other professional
groups. In subsequent studies, the patterns of development
of allergic diseases of the respiratory system were estab-
lished against the background of a violation of the immune
system and the oxidant-antioxidant system. Frequent eye ir-
ritation with organic dust, increased concentration in the air
of the working area of ammonia vapors, sulfur compounds
and others, frequent ingress of dirt and dust into the con-
junctival cavity contributes to the development of ophthal-
mic pathology.

The frequency and severity of adverse effects of bird
down on workers increases with age. The highest rate of re-
spiratory diseases was in 45-55-year-old workers. The re-
searchers note that the revealed violations of the bronchial
apparatus function are closely related to the duration of work
and are most pronounced in workers with more than 15 years
of work experience. It was found that catarrhal and allergic
changes are most common in workers with a professional ex-
perience of up to 5 years, and after 10 years of work, sub- and
atrophic processes predominate (Hylmanov and Safyn, 2016).

Ammonia is considered a high health hazard because it is
corrosive to the skin, eyes, and lungs. Exposure to 300 parts
per million is immediately dangerous to life and health. Ven-
tilation is one of the most important engineering controls
available to the industrial hygienist for improving or main-
taining the quality of the air in the occupational work envi-
ronment. In the control of occupational diseases caused by
breathing air contaminated with harmful dusts, fogs, fumes,
mists, gases, smokes, sprays, or vapors, the primary objective
shall be to prevent atmospheric contamination. This shall be
accomplished as far as feasible by accepted engineering con-

trol measures (for example, enclosure or confinement of the
operation, general and local ventilation, and substitution of
less toxic materials). When effective engineering controls are
not feasible, appropriate respirators shall be used.

Control of aerosols might include the enclosure and venti-
lation, applying moisture to friable material, and respirators.
A respirator shall be provided to each employee when such
equipment is necessary to protect the health of such employ-
ee. The employer shall provide the respirators which are ap-
plicable and suitable for the purpose intended. The employer
shall be responsible for the establishment and maintenance
of a respiratory protection program. The program shall cover
each employee required by this section to use a respirator. In
any workplace where respirators are necessary to protect the
health of the employee or whenever respirators are required
by the employer, the employer shall establish and implement
a written respiratory protection program with worksite-spe-
cific procedures. The program shall be updated as necessary
to reflect those changes in workplace conditions that affect
respirator use.

Ergonomic risk factors are found in jobs requiring repetitive,
forceful, or prolonged exertions of the hands; frequent or heavy
lifting, pushing, pulling, or carrying of heavy objects; and pro-
longed awkward postures. Workers in poultry operations typi-
cally use repetitive motions in awkward positions and which can
cause musculoskeletal injuries. Musculoskeletal disorders of the
upper extremities among poultry processing employees are well
documented (Marchyshyna et al., 2015a).

The combination of highly repetitive tasks, forceful move-
ments and working in cold temperatures can increase risk for
musculoskeletal disorders such as carpal tunnel syndrome, a
disabling medical condition affecting the hands and wrists.
Researchers found that 81% of the jobs, including all jobs in
evisceration, involved increased levels of hand repetition and
force. Researchers found that 76% of tested employees had
abnormal results from a nerve conduction test while 34% had
evidence of carpal tunnel syndrome. Workers complained of
pain, numbness, burning, tingling in the hands or wrists that
occurred more than three times or lasted 7 days or longer in
the last 12 months; they had abnormal median nerve con-
duction in the affected hand or wrist. The high prevalence of
carpal tunnel syndrome is not surprising given the literature
in poultry processing showing a link between carpal tunnel
syndrome and levels of exposure to hand repetition and force
above recommended limits. These conditions put workers at
increased risk for carpal tunnel syndrome and other muscu-
loskeletal disorders. Vibration and cold may intensify these
conditions.

Jobs involving repetition and force at or above the action
limit should be redesigned or use automation or other en-
gineering and administrative controls to prevent musculo-
skeletal injuries. New technology may reduce some types of
ergonomic injuries. Proper tools, padding to reduce vibration,
and fewer activities with high repetition are some methods
for reducing musculoskeletal injuries.

When studying the incidence of poultry workers, the re-
searchers noted that part of the technological operations
(feeding, cleaning the feeders, collecting eggs) the operator
performs in a forced bent position with significant physical
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exertion on the upper and lower extremities, back muscles,
lumbosacral spine. Operators perform more than 100 body
tilts per shift, up to 50% of the time are in an uncomfort-
able position; in a standing position from 60 to 80% of the
shift time. The authors emphasize that in connection with
functional overstrain, there is a possible occupational risk of
the formation of pathology of the musculoskeletal system in
workers (Marchyshyna et al., 2010).

A significant danger for poultry workers is the risk of catch-
ing avian influenza. Current evidence indicates that avian in-
fluenza viruses do not spread easily from infected birds to
humans. However, infected birds can spread avian influenza
viruses through their saliva, nasal secretions and excrement.
Direct contact with infected poultry, live or dead, or their se-
cretions or excretions is a major risk factor for human infection.

Worker exposure to avian influenza viruses can occur
when virus particles in aerosolized droplets or dust are in-
haled or contact a person’s mucous membranes, such as the
eyes, nose, or mouth. Droplet exposure is most likely to occur
during poultry slaughtering, defeathering, butchering, and
preparation for cooking. Activities leading to dust exposure
include cleaning tasks (such as using a blower to remove lit-
ter from around barn roof supports or a brush to clean cages
or using a mechanical bucket to scoop up litter during litter/
manure removal) and catching poultry.

Worker exposure also can occur when a person touches
something that has avian influenza viruses on it and then
touches the mouth, eyes, or nose. This indirect exposure hap-
pens when a worker touches contaminated surfaces, objects,
or materials, including contaminated litter or egg collection
containers. The role of environmental contamination in avi-
an influenza virus's transmission is not well defined. A study
found the length of time that avian influenza viruses survive
on surfaces varies with environmental factors, but avian in-
fluenza viruses can remain infectious for long periods under
routine conditions. A more recent study found two strains of
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YmoBu npaui Ta aHanis
npodeciitHux Hebe3nex
y npauniBHuKiB nraxopabpuku

AHoTauis. BiomiyeHo, ujo Ha nmaxogabpukax
YKkpaiHu icHye 6azamo ceplio3HUX pU3UKIB 015
6e3neKku ma 30opoB'a npayiBHukis. Lji He6e3neku
BK/1104al0mb BNAUB BUCOKO20 PiBHA WyMY,

nuny, He6e3sne4yHo20 06a1a0HaHHSA, CAU3bKOT
niosozau, nopyuweHHA 0NOPHO-PyX0BO20
anapamy, Hebe3ne4yHuUx XiMiYHUX pe4OBUH ma
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influenza A virus remained infectious on stainless steel sur-
faces for more than seven days (MacMahon et al., 2008).

Workers whose jobs involve contact with infected birds,
whether live or dead, or their saliva, nasal secretions, or ex-
crement, are among those at increased risk of expose to avian
influenza viruses. Although avian influenza viruses generally
do not spread easily from birds to humans, workers can still
be exposed through contact with birds and their body fluids,
by inhaling infectious dusts and droplets, and when touch-
ing contaminated surfaces and equipment. The worker, who
does not wear recommended personal protective equipment,
may be at risk of exposure to avian influenza viruses.

CONCLUSIONS

Workers have the right to: working conditions that do not
pose a risk of serious harm; receive information and train-
ing about workplace hazards, methods to prevent them,
and standards that apply to their workplace; review records
of work-related injuries and illnesses; file a complaint asking
to inspect their workplace if they believe there is a serious
hazard or that their employer is not following rules; exercise
their rights under the law, including reporting an injury or
raising health and safety concerns with their employer. m

6iono2ivHuUx Hebe3nek. [locnidrkeHHA cBid4amsb,
w0 mpusanuii BN1UB BUCOKUX PiBHIB WyMy
npu3zsooums 00 WyMOBOI BmMpamu cAyxyy
npayiBHuKiB pi3aHo20 BiKY. [lpu BUKOHaHHi po6im
3 BU/OBY, NnepecadKu, mpaHcnopmyBaHHA nmuyi,
B3AMmMSA KpoBi Ha 6ioxiMi4Hi ma ceponozidyHi
00CNi0)KeHHSA piBeHb WYMY B NMawWHUKY 00cs2ae
86-90 0b. BiomideHo, w0 nid yac peMoHmMy

ma mexHiyHo20 06cAy208yBaHHA MaWUH ma
06/1a0HaHHS € 3a2p03a ompumMamu mpasmy
BHacni0ok 0if mennoBoi eHepeaii, yparkeHHA
e/1eKmpUYHUM CMPYMOM, 3a3Hamu OniKis,
nopisis, po3pugis, amnymauyii abo nepenomis
YacmuH mina. lMpayisHUKuU nmaxisHuymsa €
Halibinbw ypasnusoto npogeciliHoto 2pynoo
3N02/150y pPU3UKy pO3BUMKY pecnipamopHux
3axBoproBaHb. BcmaHoBeHo, uj0 0c06auBo
Heb6e3ne4yHUM € 8-200UHHE BOUXAHHA NUAy

B KOHUYeHmpayil, wjo nepesuwyye 4 ma/m3.
HaliBuwuli piseHb 3axBOproBaHb Op2aHiB
ouxaHHA 6yBy 45-55-piuHux npayiBHUKiB.
BiomiyeHo, ujo npayiBHuKu nmaxogabpuk
nionadaromb ep2OHOMIYHUM PU3UKaM, WO
MoJKe CnpuU4UHUMU MPaBMu ONOPHO-PYX0BO20
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anapamy. [locaidHUKU BUABUAU, W0 Ha

81% pobo4ux Micyb 3 nepepobku nmuyi e
nidBuujeHuli piseHb noBmMoproBaHocmi pyxis pyK
inpuxknadaHHsa 3ycuns. [IpayiBHUKU CKap)XuAaucs
Ha 6inb, OHIMIHHA, NeYiHHA, NOKOAIOBAHHS B
Kucmsax abo 3an'acmkax. BiomiyeHo, ujo HoBi
mexHoA02ii 3M0oXXymb 3MeHWUmMu desKi munu
ep2o0HOMiYHUX mpaBM. 3Ha4HOI0 Hebe3neKoro
014 npayiBHUKIB NnmaxiBHUYMBa € pusuK
3apakeHHA nmawuHuUM 2punom. BiomivyeHo, ujo
npayiBHUKU Malome npaBo Ha 300poBi Ui 6e3ney4Hi
YMoBU npayi, po3pobaeHHs cneyianbHUX
npozpam ujodo ix 3axucmy Bio dii Bupo6HU4UX
Hebe3nek. [lns 3axucmy npayiBHUKiB He06XioHO
BNpoBadxyBamu iHxeHepHi ma KOHMPOAbHi
3axodu ma HadaBamu BionoBioHi 3acobu
iHOuBidyanbHO20 3axucmy.

KnroyvoBi cnoBa: nmuys, npayisHuku, po6omodasy,
pobodyi micysa, nmaxogabpuku, npogpeciliHi
Hebe3neku, 6e3neka npayi, ymMoBu npay,i
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Ycnosus Tpyaa v aHanus
npo¢deccruoHanbHbIX PUCKOB
y paboTHMKOB ITULEBOACTBA

AHHOTauua. OmmeyeHo, Ymo Ha
nmuyegabpukax YKpauHsl cywecmsyem
MHO020 Cepbe3HbIX pUCKOB 0215 6e3onacHocmu
u300poBbA pabomHUKOB. MU onacHocmu
BK/1104alom BAUSIHUE BbICOKO20 YPOBHSA WyMa,
nblau, onacHo20 060pydoBaHUSA, CKO/Nb3KO20
nosaa, HapyweHus onopHo-0BU2ameIbHO20
annapama, onacHbIX XUMU4YeCKUX Bewecms u
6uosnoz2uyeckux onacHocmeli. UccnedoBaHusa
noKasbiBarom, Ymo oaumenbHoe Bosdelicmseue
BbICOKUX ypOBHell wyMa npusooum K nomepe
cnyxay pabomHukoB pa3Hoz2o Bo3pacma. lpu
BbINOAIHEHUU pabom no omaosy, nepecadke,
mpaHcnopmupoBKe nmuybl, Npu B3amuu
0b6pa3yoB KpoBU Ha buoxumudeckue u

References

ceposio2uqdecKue UuccnedoBaHuUs ypoBeHb WyMa

B nmuyHuke docmuzaem 86-90 0b. OmmeyeHo,
4mo BO BpeMsA peMOHMa U mexHuU4ecKoao
obcayuBaHuUA MawuH u obopydosaHus
cywecmsyem y2po3a mpasMamu3ma B
pesynbmame Bo3delicmaus menaosoll 3Hepauu,
nopaxeHus 31eKMpPuU4eCKUM MOKOM, NOAYHeHUS
0)K020B, NOPE308, pa3pbiBOB, aMnymayuu

unu nepenoma yacmel mena. Pabomuuxu
nmuyeodcmaa aBAsemca Haubonee ya3pumoli
npogeccuoHanbHol 2pynnoli c MoYKU 3peHus
PpUCKa pa3gumus pecnupamopHsix 3aboaeBaHuil.
YcmaHoBneHo, 4mo 0co6eHHO 0NacHbIM
ABnsemcs 8-4acoBoe BObIXaHUS NbINU B
KoHYyeHmpayuu, npesbiwarouieli 4 m2/m3. Camblii
BbICcOKUll ypoBeHb 3a60aeBaHuli op2aHOB ObIXxaHUs
6b1n B 45-55-nemHux pabomHukos. OmmeyeHo,
umo pabomHuku nmuyegdabpuk nodsepaaromcs
3P20HOMUYHbLIM PUCKaM, YMO MOXXem

npusecmu K mpasmam onopHo-0BU2ameIbHO20
annapama. iccnedoBamenu obHapy»xunu,

umo Ha 81% pa6o4yux mecm no nepepabomke
nmuysl cywecmsyem noBbiuleHHbIlU ypoBeHb
nosmopsemMocmu 0BUXKeHUU PyK U NPUNOKEHUSA
ycunuii. Pa6omHuku >xanoBaauce Ha 60b,
OHEMEHUe, JK)KeHue, NoKasbIBaHUe B KUCMAX
unu 3anacmbax. Omme4eHo, 4mo HoBble
mexHoA02UU CMO2ym YMeHbW UMb HEKOMOopbie
munel 3p20HOMUYECKUX MPaBM. 3HayuUmMenbHoli
onacHocmbio 0418 pabomHUKOB nmuyesodcmsa
ABNAEMCSA PUCK 3apa’KeHUS NMUYbUM 2PUNNOM.
Omme4eHo, Ymo pabomHUKU UMEOM NPaBo

Ha 30opoBbie U 6e3onacHble ycaoBus mpyoa,
paspabomky cneyuanbHbiX NPO2PaMM NO UX
3aujume om Bo3delicmaus NpoU3B0dCMBEHHbIX
onacHocmeli. [lns 3aujumsl pa6omHuKos
Heo6x00uUMO BHeOpAMb UH)KeHepHble U
KOHMPO/bHble MepONPUAMUSA U NpedocmaBAsimsb
coomeemcmsayowue cpedcmsa uHOUBUdyanbHol
3awumel.

KnroueBble cnoBa: nmuua, pabomHuku,
pabomodamenu, nmuyegpabpuku, paboyue mecma,
npogeccuoHanbHble onacHocmu, 6e3onacHocms
mpyoa, ycaosua mpyoa

Bayanov El dar Imran-oglyi. (1999). Obosnovanie faktorov riska v razvitii zabolevaniy organov dyihaniya u rabotnikov ptitsefabrik [Substantiation of risk
factors in the development of respiratory diseases in workers of poultry farms]. URL: http://medical-diss.com/medicina/obosnovanie-faktorov-riska-v-
razvitii-zabolevaniy-organov-dyhaniya-u-rabotnikov-ptitsefabrik#ixzz6ouTZwxnL. (Accessed 01.10.2020) [in Russian].

Hylmanov, A.A. and Safyn, R.Y. (2016). Proyzvodstvennsie y professyonalnbie faktorsl y ykh rol v razvytyy zabolevanyi s vremennoi utratoi
trudosposobnosty u rabotnykov ptytsefabryk [Industrial and professional factors and their role in the development of diseases with temporary disability in
poultry workers]. URL: https://www.science-education.ru/ru/article/view?id=25767. (Accessed 15.09.2020). [in Russian].

MacMahon, K.L., Delaney, L.J., Kullman, G., Gibbins, J.D., Decker, J., and Kiefer, M.]. (2008). Protecting poultry workers from exposure to avian
influenza viruses. Public health reports (Washington, D.C.:1974), 123(3), 316-322. https://doi.org/10.1177/003335490812300311

Marchyshyna Ye.l., Borodai V.P., Melnyk V.V. and Melnyk O.V. (2010). Profesiini zakhvoriuvannia pratsivnykiv ptakhofabryk ta yikh rozsliduvannia
[Occupational diseases of poultry workers and their investigation]. Suchasne ptakhivnytstvo [Modern Poultry], 10, 8-9. [in English].

Marchyshyna, Y.1., Melnyk, V.V. and Grechyshyn, O.M. (2015). Occupational hazards in the poultry farms. Suchasne ptakhivnytstvo [Modern Poultry],
1-2, 27-29. [in English].

Marchyshyna, Y.1. and Melnyk, V.V. (2015). Research of poultry dust and its components on workers in poultry farming. Suchasne ptakhivnytstvo [Modern
Poultry], 9, 29-31. [in English].

Marchyshyna, Y.I., Melnyk, V.V. and Nezamay A.M. (2015a). Work-releated musculoskeletal disorders in workers of poultry processing industry. Suchasne
ptakhivnytstvo [Modern Poultry], 5, 17-20. [in English].

Marchyshyna, Y.l1., Melnyk, V.V. and Statnik, M.M. (2016). Working conditions, dangerous and harmful risk factors on poultry farms. Suchasne
ptakhivnytstvo [Modern Poultry], 3, 29-31. [in English].

Marchyshyna, Y.I. and Melnyk, V.V. (2019). Industrial hazards in poultry farms and measures to improve the working conditions of workers. Suchasne
ptakhivnytstvo [Modern Poultry], 6, 29-32. [in English].

Voinalovych. O.V. and Marchyshyna. Y.1. (2019). Occupational safety and health in agriculture: navchalnyi posibnyk anhl. movoiu. Kyiv, Tsentr uchbovoi
literatury, 412. [in English].

28 N21-2 (218-219) | ciueHb-mioTui1 2021 CyuacHe nTaxiBHULTBO. HayKOBO-BUPOOHWUMI SKypHAIL



