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Abstract. Occupational risks of an increase in the number of accidents and accidents may increase due to natural
biological processes occurring in the organisms of most people after 50. and even more so after 60 years, who
noticeably lose attention, memory, performance, etc. Age-related declines in attention, memory, decision-making
speed, and efficiency of elderly tractor drivers may be aggravated by the presence of harmful production factors
in the workplace. At the same time, due to the health disorders that have already accumulated over many years of
work in unfavorable sanitary and hygienic conditions, with the continued exposure to harmful production factors,
the risks of occupational diseases may also increase. As a result, managers of agricultural enterprises need to adjust
their professional risk assessment system. so are the occupational safety and health management systems of elderly
tractor drivers.

Keywords: agriculture, occupational risks, tractor drivers, old age, labor protection, attention, memory, emergencies,
accidents.

OLHEHKA ITPO®ECCHUOHAJIBHBIX PUCKOB IMOKNJIBIX TPAK-
TOPUCTOB B CEJIbCKOM XO3SIHCTBE

Iupoxos ¥Opuii Asexcanaposuy,

JloxTop TeXHHYIECKUH HayK, Ipodeccop,

Poccuiickuii rocynapcrensslit arpapuslii yausepeuteT PITAY-MCXA umena K. Tumupsizosa,
XoxueB Asnmakdap AGAyMaHHONIOBHY,

Jokrop dhmnocoduii mo Texuudeckuit Hayk (PhD), morieHr,

HanuonansHbIi MccaeI0BaTeNbCKUNA YHUBEPCUTET “TalIkeHTCKHM HHCTUTYT MHKEHEPOB UPPUTAILTUH 1
MEXAaHU3alMH CEJILCKOT0 X03sdiicTBa”.

Aunnorauus. [IpopeccroHanabHble pUCKH POCTa YMCIA HECYACTHBIX CIyYaeB MOTYT BO3pAcTaTh B CBSI3H C €CTe-
CTBEHHBIMH OMOJIOTHYECKUMH MPOIECCaMH, NPOTEKAIOIIMMH B OpraHu3Max OOJBIIMHCTBA Jitoei mocie 50, U Tem
6onee mocne 60 €T, KOTOpBIE 3aMETHO TePSIOT BHUMAaHNE, TaMsTh, paboTocrnocobHOCTh U Ap. Bo3pacT- ca3aHHOE C
9TUM CHM)KCHHE BHUMAaHUS, TAMSTH, CKOPOCTH NPHHSTHS PEIICHUH U paboTOCTIOCOOHOCTH Y MOKHIIBIX TPAKTOPUCTOB
MOXET YCyryOIsIThCSl HATTMYMEM BPEIHBIX MTPOU3BOJICTBEHHBIX ()aKTOPOB Ha pabodeM mecte. B To jxe Bpems 13-3a Ha-
PYLICHUH 310pOBbS, YKEe HAKOMUBIIMXCS 32 MHOTOJICTHIOIO pab0OTy B HEOIAroNpUATHBIX CAHUTAPHO-TUTHEHUYECKUX
YCIIOBUSIX, IIPH JUTUTEILHOM BO3IEHCTBUHU BPEIHBIX IPOU3BOACTBEHHBIX (JaKTOPOB, MOT'YT IOBBIIIATHCS M PUCKH TIPO-
(eccnonanpHbIX 3a001eBanui. Kak ciencTBue, pyKOBOAUTEISIM CEIbCKOXO3SIMCTBEHHBIX MPEANPUITHI HEOOX0IUMO
KOPPEKTHPOBATh CBOIO CUCTEMY OLICHKH MPO(ECCHOHATBHBIX PUCKOB. KaK M CHCTEMbI YIIPaBICHUS OXpaHOi Tpyaa u
310POBBS TOKHUIIBIX TPAKTOPHCTOB.

KiioueBble ciioBa: cenbckoe XO35HCTBO, MPOo(ECCHOHANBHBIE PUCKH, TPAKTOPUCTHI, TIOKHUION BO3PACT, OXpaHa
TpyJa, BHUMaHHE, TIaMsTh, aBAPUHHBIC CUTYalliH, HECUYACTHBIEC CITyYaH.
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KUIJIOK XVKAJTUTUJIA KATTA ELNJIM TPAKTOPYH
XAMJOBUYNJIAPUHUHT KACBUI XAB®JIAPUHU BAXOJIALL

IIupoxos FOpuii Anexkcanaposuy,
Texuuka Qannapu goxropu, npogcecop,

K. TumupszoBa Homumaru Poccust naBnar arpap yHHBEpCHTETH

XoxueB Aiimakbap AGAyMaHHONIOBUY,

Texuuka pannapu 6yitnda ¢pancada goxropu (PhD), momeHt
“TomkeHT UppUTaIHs Ba KUIIOK XY>KaIUTUHA MEXaHU3AIMSIIAIl MyXaHAUCIapH HHCTUTYTH

Mwnid TaIKUKOT YHUBEPCUTETH.

AnHoTanmus. baxtcus xoaucanap COHMHUHT KynainmuHUHT kacouit xaBdu 50 €mnan keiinH Ba xarto 60 €mnan
KEHWH KYUIIMK OJIJaMJIAPHUHT TAHACK/IA COIIUP OYIaauraH Tabunii OMOJIOTHK skapaéHiap Ty(aiiig OpTUIIE MyMKHH, Oy
3ca IPTUOOPHU, XOTUPAHH, HIILIAIIHY CE3MIapIIn Aapaxaa HyKoTaau Ba Xokas3o. KacOuii xaBduap €mm karra TpakTop
XalIOBYMITAPUHIHT YbTHOOPUHH, XOTHPACUHH, Kapop KaOyJ KHJIMII TE3TUTHHU Ba U KOOWIHATHHY TTaCaiuIINIa,
I )KOWHJIA 3apapiii UILTA0 YMKAPHUII OMIJLIApH OpTUIIUra onub kenunm MymkuH. [ly Ounan Oupra, kym dusiap
JIABOMUJIA HOKYJIall CAaHUTapUsI-TUTHEHA IAPOUTH/IA, 3apapiii UILIald YMKAPHUII OMUIUIAPUHUHT 30K BaKT TabCUPHUIIA
TYTUIAHTaH COFJIMK MyaMMOJIapH Ty paiiiii KacOuii Kacayutikiap XxaBhu xam omuiiy MyMkuH. [llynapaan kenn0 uynkkan
X012, KAILIOK XY KaJIUTH KOPXOHAJIapy pax0apiapy Y3IapuHUHT KYIl OCTH/Ia MEXHAT KIJIaETraH X0 JUMIIapHU KacOui
xaB(uiapHu 0axoIaIly Ba MEXHAT MIAPOUTIAPHHH TYFPU TAIIKII STUIIHU JO3HM.

Kanut cy3aap: xunuok xyxanuru, kacouil xaBdiap, TpakTop XalIoBUMIAPH, KapIIHK, MEXHATHU Myxodasa
KWJIUII, TUKKAT, XOTHPA, aBApHsl XOJIATIapH, 0aXTCH3 XoAucanap.

Introduction. Prevention of occupational injuries and occu-
pational diseases of tractor-machinists in agriculture should be
based on in-depth research and analysis of its causes through the
improvement of existing methods and methods of probabilistic
assessment of the risk of accidents, taking into account the char-
acteristic features of mechanized processes in agro-industrial
production [1,2].

At the same time, it should be taken into account that in agri-
culture there is a significant proportion of workers over the age
of 50, and tractor drivers over the age of 60 work in a number
of agricultural enterprises. This cannot be ignored, since an in-
crease in the proportion of elderly workers can potentially lead
to an increased risk of accidents and accidents, manifestations of
occupational diseases and will require serious work to improve
occupational safety and health in agricultural enterprises, espe-
cially tractor drivers working in field farming [3]. This determines
the relevance of this work.

It is widely believed that age and experience jointly affect the
reduction of the risk of accidents and participation in accidents
by drivers and tractor drivers [4,5]. But the relationship between
age and accident rate is manifested in drivers and tractor drivers
older than 60 years. It is believed that from 25 to 60 years, the
individual safety of the driver and the tractor driver remains
approximately at the same level [5].

The purpose of the article is to study the risk of an increase
in the probability of accidents and accidents with an increase in
the proportion of elderly tractor drivers in agriculture.

Materials and methods. The methodological basis of the
work is the study and analysis of research materials on changes
in human cognitive abilities with age and factors of the work-
ing environment of tractor drivers that affect their fatigue and

performance.

One of the expected problems due to the increase in the share
of elderly tractor drivers in field farming is a possible increase in
the risks of accidents and emergency incidents. This, presumably,
may be due to two factors.

The first is cognitive impairment: a decrease in attention,
memory and working capacity of a person with age, which can
cause accidents and accidents, not only in the process of driving
a tractor or a tractor unit, but also during its maintenance, repair,
refueling, carrying out emergency repairs in the field [6 -9].

The second is an increase in the probability of an increase in
the negative reaction of the organisms of elderly tractor drivers
to dangerous situations accompanying the process of controlling
a machine—tractor unit [10 -12].

Results and discussion. In the system of ensuring the safety
of performing field mechanized work, attention, reaction speed,
and the ability to preserve them throughout the entire work shift
are important. Studies show that at least 80% of people over 60
years of age who have turned to neurologists for various reasons
have complaints of decreased attention and memory [4,7,13].

In 1994, the International Psychogeriatric Association at WHO
proposed the term “adipd-associated cognitive decline - age-relat-
ed cognitive decline”. Until the age of 50, the decline in mental
functions is smooth and imperceptible, and after 50 years, and
especially after 55 years, signs of weakening of memory, atten-
tion, thinking make themselves felt in an increasingly obvious
form. An elderly person is less capable of rapid reactions [14-16 ].

This is confirmed by the results of a study by scientists at
the Stanford Alzheimer’s Research Center. They found that the
physiological aging of a person occurs stepwise. Three pro-
nounced stages in the life cycle were revealed, which are mainly
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expressed at the age of 34, 60 and 78 years. This happens due
to sudden changes in the ratio of a number of amino acids —
most of the time it remains unchanged, and at some point there
is a sudden increase or decrease. That is, at the age of 60, the
age when there are still five years left before the retirement of
poultry workers, there are sharp changes in the health of workers,
primarily their cognitive abilities. Especially for workers who
have been in harmful conditions for a long time, as is the case
in transport [6,9,10]. At the same time, it becomes more difficult
for a person to focus on a certain object or action, switch from
one object to another, respond in a timely manner to the flow
of information coming from outside, which is one of the main
aspects of mindfulness.

And the consequence of this is a violation of coordination
of movements, visual disorders, inattention, loss of vigilance
and control of the real situation. An employee often violates the
requirements of safety regulations, traffic rules, makes mistakes
in the process of controlling a machine-tractor unit, his sense of
danger decreases. A violation of attention and memory is the way
to an even greater increase in accidents and accidents.

It is noteworthy that elderly people aged 60 years and older
belong to the maximum risk group both in terms of the likelihood
of life-incompatible injuries and in terms of the frequency of
injuries requiring hospitalization. The death rate due to injuries
among people aged 60 years and older is 113 cases per 100
thousand population, which is more than twice the corresponding
figure for all other groups combined (Federal State Institution of
the Central Research Institute of the Ministry of Health of the
Russian Federation, Moscow).

Surveys of pilots of PJSC Aeroflot conducted by the Scien-
tific Research Institute of Occupational Medicine named after
Academician N.F. Izmerov showed that most often dangerous
acts are committed by pilots over 55 years old. An in—depth
study showed a decrease in intellectual functions at the age of
50 in every tenth pilot, at the age of 55 in every fifth, and at the
age of 60 in every co—pilot [8].

Working memory capacity
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|
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Naturally, fatigue manifests itself faster with age, as a result
of which a tractor driver has a condition that can also lead to
errors in work, dangerous situations and accidents. Thus, every
fourth accident is associated with pronounced fatigue of workers
(3,17,18],

B. Thorslund’s research also revealed noticeable changes in
workers after 60 years of working memory, information pro-
cessing speed. And these are the functions that are necessary for
controlling the machine-tractor unit and for actions in emergency
situations [19-21], The dynamics of changes in the cognitive
abilities of workers is shown in Fig.1.

We should not forget that after the age of 50, there is usually
a decrease in attention and memory, and by the age of 65,
memory decreases in almost half of people. In 2004-2005, an
epidemiological study of Prometheus was conducted in 33 cities
of 30 regions of Russia. It showed that at least 80% of people
over 60 years old, who for various reasons turned to neurologists,
have complaints of memory loss [16,17].

Impaired attention and memory is a path to an increase in
injuries and accidents in transport. Injuries in the elderly are
higher than in the young. Mainly due to decreased attention,
impaired coordination of movements and osteoporosis.

The analysis of the map of hazards and risks for tractor drivers
shows that the risk of accidents is not only in the process of
moving a tractor or a tractor-tractor unit. The risk of injury is
possible when carrying out minor repairs and maintenance of a
machine-tractor unit, eliminating minor operational malfunctions
of machine-tractor units that occurred while working in the field.
There is a risk of an accident when operating a manual locksmith
and assembly tool, the operation of manual lifting mechanisms
(jacks) and others.

Events leading to injury may be . the fall of materials,
products, parts, cargo and other objects from the work surface,
from the hands; the departure of the locking ring of the tractor
wheel when it is removed, installed, inflated tires; flying particles,
fragments of the working parts of the tool when eliminating

- Information processing speed
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Fig. 1. Dynamics of age-related changes in cognitive abilities of employees
(Compiled on the basis of materials [22]).
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malfunctions of the machine-tractor unit that occurred while
working in the field, etc. The probability of these events among
experienced tractor drivers-machinists, but having breakdowns
with attention, reaction speed, increases. At the same time, the
severity of the consequences of injuries increases in elderly
tractor drivers and the recovery time after injuries increases. As
the facts show, from the age 0f 45, the consequences of injury can
be much worse than those of young people in a similar situation.
The results of numerous studies indicate a higher mortality from
injuries among the elderly.

Milzman studied the prevalence of comorbid conditions
in trauma patients with increasing age and found that their
frequency is 17% by the age of forty and 40% by the age of 60.
Bergeron, working on the improvement of the TRISS prognostic
scale (a scale based on the scale of injury and the scale of severity
of injuries), found that in the general population of the studied
patients, the frequency of comorbid diseases corresponded to
26.8%. In the age group younger than 55 years, it was 4.6% and
57.2% in the group of patients older than 55 years [16].

It is noteworthy that elderly people aged 60 years and older
belong to the maximum risk group both in terms of the likelihood
of life-incompatible injuries and in terms of the frequency of
injuries requiring hospitalization. The death rate due to injuries
among people aged 60 years and older is 113 cases per 100
thousand population, which is more than twice the corresponding
figure for all other groups combined. Also, these patients will
account for an equivalent, if not a large, share of injury-related
expenses incurred by hospitals and emergency departments.

As shown above, if preventive measures are not taken, an
increase in the proportion of employees of “retirement” age
will certainly lead to an increase in the risk of accidents and
accidents at work.

When considering the map of hazards and risks for tractor
drivers, it should be noted that the description of the danger
(dangerous situation) includes an increased (lowered) air
temperature at the workplace in the summer (winter) period
and an increased noise level. Moreover, the presence of climate
control and air conditioning systems does not always solve this
problem due to a misunderstanding by the tractor driver himself
of the level of comfortable microclimate parameters to minimize
fatigue. As a result, the microclimate parameters are adjusted
according to the sensations, which does not always correspond
to sanitary and hygienic standards.

Prolonged exposure to high temperatures, especially in
combination with increased humidity, can lead to a significant
accumulation of heat in the body and the development
of overheating of the body above the permissible level —
hyperthermia — a condition in which the body temperature
rises to 38-40 degrees, headache, weakness, nausea, vomiting
appear. The pulse and respiratory rate increase, the content of
residual nitrogen and lactic acid in the blood increases. There
is pallor, blueness of the skin, dilated pupils, sometimes there
are convulsions, loss of consciousness. Studies have shown that
workplace temperature has a noticeable effect on fatigue.

This means that for elderly tractor drivers, it is necessary to
forcibly stabilize the temperature at the workplace in the comfort
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range of 22-24 oC and exclude its deviations by independent
actions..

The second, constantly present physical factor at the
workplace of a tractor driver is noise. Even a small noise (50-60
dB) creates a significant psychological burden on the nervous
system.

This load varies depending on the age of the tractor driver,
health status, type of work, mental state, etc. The consequence for
the tractor driver is an even greater increase in fatigue, decreased
attention and reaction speed. Excessive noise in the body reduces
the immune barrier and increases the frequency of diseases, and
the most diverse - from colds to gynecological.

Studies show that exceeding the level of sound exposure
to overthrow hygiene standards contribute to an increase in
morbidity by 20% above average. Moreover, older people are
most sensitive to noise. For example, 46% of people under the
age of 27 respond to noise, 57% of people aged 28-37, 62% of
people aged 38-57 and 72% of people aged 58 and older. A large
number of complaints are related to the age characteristics and the
state of the Central nervous system of this population group. This
should be taken into account by employers when increasing the
relative number of elderly tractor drivers due to an increase in the
retirement age [21]. The combined effect of increased (lowered)
temperature, noise, especially when applying pesticides and
fertilizers [21-24] on fatigue, decreased attention and reaction
speed of elderly tractor drivers has not been studied enough.

Labor protection services cannot ignore this. Therefore, in the
process of forming a full-fledged professional risk management
system for tractor drivers, it is necessary to take into account the
upcoming increase in the share of elderly workers with all the
ensuing consequences.

The employer is obliged to determine methods for assessing
the level of professional risks of tractor drivers, taking into
account the nature of the activity of the agricultural enterprise
and the complexity of the operations performed.

In this case, the employer must take into account the following:

* professional risk management of tractor drivers is carried
out taking into account the current, past and future activities of
the employer;

* the severity of possible damage increases in proportion to
the increase in the number of people at risk;

» all assessed professional risks are subject to management;

* the procedures for identifying hazards and assessing the
level of occupational risks should be constantly improved
and maintained in working order to ensure the effective
implementation of measures to reduce them;

* the effectiveness of the developed professional risk man-
agement measures should be constantly evaluated.

It is advisable to carry out risk assessment at the workplace
of tractor drivers in a certain sequence:

1. Identification of hazards and their manifestations (if nec-
essary).

2. Determination of the conformity of each identified hazard,
possible damage and the corresponding weighting factor.

3. Determination of the qualitative values of the probabilities
of the occurrence of damages and the outcome not related to the
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occurrence of damage, and the corresponding weighting coef-
ficients by logical analysis of the event tree or using a verbal
description of probabilities (frequencies).

4. Determination of risks for each of the identified hazards by
multiplying the numerical values of the probabilities (frequen-
cies) of the occurrence of damage and the corresponding weight
coefficients of damage.

5. Assessment of the significance of risks for each of the iden-
tified hazards according to the risk significance assessment scale.

6. Determination of the total risk at the workplace of tractor
drivers by adding up the risks of each identified hazard.

Conclusions. The beginning increase in the share of elderly
tractor drivers due to the increase in the retirement age for old age
imposes a certain responsibility on employers, labor protection
services of agricultural enterprises, medical workers conducting
medical examinations of tractor drivers.

Employers, labor protection services of agricultural organiza-
tions must also take into account the fact that natural age-related
changes in the organisms of tractor drivers can be aggravated
by the imposition of painful health changes accumulated over
many years. With an increase in the duration of work of tractor
drivers for five years in unfavorable conditions, already diseased

organs of workers will be exposed to additional effects. More-
over, in conditions of natural age-related weakening of health
and immunity. This can lead to a more obvious manifestation of
accumulated pathologies and loss of working capacity of tractor
drivers due to the detection of occupational diseases.

An objective assessment of the occupational risk of elderly
tractor drivers and the development of additional measures to
reduce it, taking into account natural elderly changes, should
lead to effective measures to reduce it in elderly tractor drivers.

It is advisable for the labor protection services of agricultural
enterprises with elderly tractor drivers to develop, in relation to
production conditions, and implement risk management pro-
cesses related to fatigue of elderly tractor drivers, for example,
Fatigue Risk Management System (FRMS), which formulate
provisions for the organization of preventive measures to prevent
the development of fatigue and accordingly, the occurrence of
various incidents and accidents.

It is advisable to deepen the study of the combined effect of
microclimate parameters and noise on fatigue, reaction speed and
attentiveness of elderly tractor drivers in order to develop require-
ments for their work and rest modes and clarify the requirements
for the device of tractor cabins and mobile agricultural machines.

32-39. DOI: 10.30906/1999-5636-2020-2-32-39. (In russ).
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