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Abstract

The paper examines the impact of occupational risk factors in the mining industry on workers’ health
and recognizes methodologies and tools for mitigating or eliminating these risks. Reducing the harmful
impact of the mining industry is being studied and monitored globally. According to the International
Organization for Safety and Health at Work, about 2.8 million people die annually as a result of work-
related accidents or occupational diseases. Additionally, around 374 million people suffer from various
injuries and illnesses at the workplace each year. The issues of occupational diseases and industrial injuries
are also relevant to the mining industry in Kazakhstan.

Objective. To study the literature data on the impact of occupational factors on the health of workers
in a mining enterprise and the international experience of measures to reduce the harmful effects of the

working environment in this industry at the present stage.

Materials and methods. The studies and publications on the study topic were analyzed using sources
indexed in electronic databases such as e-Library, Google Academy, PubMed, Web of Science, and Scopus.

Results. An integrated approach to reducing the effects of exposure to harmful factors in the mining
industry’s production environment yields positive results.

The results of a literature review on studying occupational diseases and injuries among workers
in the mining industry are presented. The features of measures to mitigate the risk of hazardous working

conditions in different countries are listed.

Conclusions. A comprehensive approach to control and minimize the consequences of harmful
occupational factors in the mining industry has shown positive outcomes. According to the latest data,
tobacco smoke is one of the deadly risk factors for deaths in the world. This is an additional approach to

existing tobacco control measures.

Keywords: occupational diseases, industrial injuries, mining industry, harmful working

conditions, pneumoconiosis.

Introduction

Mining is one of the main industries that
significantly contribute to the economic perfor-
mance of both developed and developing coun-
tries. In Kazakhstan’s economy, this sector also
holds a leading position. The industry has under-
gone significant modernization and technological
innovations in recent years. However, numerous
studies have shown that in mining and process-
ing enterprises, despite the measures taken, the
working conditions during mining operations re-
main extremely difficult and harmful to workers’

health [1]. It should be noted that over the past two
decades, Kazakhstan has undergone significant
technical transformations and reforms in mining
production. Many enterprises have created plans
for the modernization of production by introduc-
ing new high-performance machines and mecha-
nisms.

Published reports indicate the mining in-
dustry’s impact on the gradual increase in patients
with diseases caused by exposure to dust, noise,
radioactive materials, other toxic and harmful
substances, and other factors [2].

74



=

<@

THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

According to the International Organiza-
tion for Safety and Health at Work, 2.8 million
people die annually from work-related accidents
and diseases as a result of work accidents or from
work-related diseases. Approximately 374 million
people a year suffer various types of injuries and
diseases in the workplace. Of the 6,300 work-re-
lated deaths that occur every day, 5,500 are due
to occupational diseases. In addition, the ILO es-
timates that the number of cases of nonfatal oc-
cupational diseases is 160 million per year. In the
CIS countries, 12 million people become victims
of occupational diseases every year [3].

Results and discussions

Published data indicate that disease types
and morbidity trends vary widely from country to
country due to different occupational hazards. For
example, 27,240 cases of occupational diseases
in China were reported in 2010, with 23,812 at-
tributed to exposure to mining dust [5]. In Argen-
tina, there were 22,013 cases of occupational dis-
eases in 2010, with musculoskeletal injuries and
respiratory diseases being the most common [6].
In 2011, Japan registered 7,779 cases of occupa-
tional diseases, among which lumbar spine inju-
ries and pneumoconiosis prevailed [7], and paid
benefits for 325 cases of mental disorders [8]. In
the United Kingdom, in 2011, benefits were paid
for 5,920 cases of occupational diseases, the most
common of which were pneumoconiosis, diffuse
mesothelioma, and osteoarthritis [9]. According
to the U.S. Bureau of Labor Statistics, 207,500
workers in the United States suffered from non-
fatal occupational diseases in 2011, with the three
most common problems being skin diseases, hear-
ing loss, and respiratory diseases [10]. One of the
fundamental differences between national safety
and health regulatory plans and international prac-
tice is using a regulatory approach based on pre-
scriptions rather than performance.

S. Davoodi et al. studied important aspects
of the operation of registries in ten countries, in-
cluding Finland, France, Great Britain, Australia,
the Czech Republic, Malaysia, the USA, Singa-
pore, Russia and Turkey. The study showed that
these countries had built a sufficiently productive
system and defined goals in statistics, treatment,
and prevention. The necessary minimum infor-
mation about the patient, his disease, profession,
and employer was provided by both doctors and
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employers [11]. Some countries have specific
classification systems for the professions; some
use international classification systems such as
ICD-10. Since occupational diseases are often
preventable but not curable, all countries need to
consider prevention and early detection of occu-
pational diseases as the objectives of their medical
registration systems. It is also recommended that
all countries agree on the global characteristics of
occupational disease registries. This allows coun-
tries to compare their data internationally.

Monitoring workers’ health is linked to
workplace environment evaluation, enabling the
identification of health risks and the association
of specific illnesses with occupational activities.
Assessment of working conditions (occupational
risks) is a system for analyzing and evaluating
workplaces in terms of risks to the health of em-
ployees. The latest developments in occupational
health risk prevention and mitigation are related
to methods for forecasting the risk conditions
of employees, the preparation of measures, the
implementation of which excludes the impact of
hazardous and harmful factors, necessary health
measures, and decisions of ecologists. In addi-
tion, it helps prevent similar diseases among the
rest of the workers. Although the main purpose of
health surveillance is the early detection of harm-
ful effects on workers to take timely preventive
measures, it also contributes to recognizing occu-
pational diseases with a long latency period. As
noted in the Occupational Health Services Con-
vention, 1985 (No. 161), for employers to provide
adequate health care for their employees, they
need an effective system of health services.

According to the European Occupational
Safety and Health Agency (EU-OSHA), over the
past 10 years, the number of accidents at work has
decreased by 25 %. However, work-related dis-
eases still cause an estimated 2.4 million deaths
worldwide each year, and 200,000 of them occur
in Europe [4].

The EU and Member States have developed
an advanced regulatory system that establishes
preventive and protective measures to address oc-
cupational health risks to employees. [4]. Such a
system is based on a three-pronged approach in
which workers, employers, and governments are
actively involved in developing and implement-
ing these occupational safety and health mea-
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sures. The EU legislative framework for occupa-
tional health and safety consists of a framework
directive and 24 specific directives. The European
Framework Directive on Occupational Safety and
Health of 1989 is the basis for common principles
and minimum standards in the EU. This directive
focuses on a culture of risk prevention and estab-
lishes employers’ obligations to assess risks, take
preventive measures, and provide employees with
information on occupational safety and health,
training, consultation, and balanced participation.
Morbidity and risk factors specific to employees
in the production sector.

The few most common occupational dis-
eases were mentioned in the EU report:

The first place — is musculoskeletal disor-
ders (MSD), the most common group of diseases
associated with the work-related cycle. This group
includes pathology of the back, neck, shoulders,
upper and lower extremities, and damage or dis-
orders of the joints or other tissue conditions that
can lead to disability. Clinically, these range from
minor pain to severe conditions that can lead to
disability. Scientific evidence shows that in the
long term, work-related stress can contribute to
musculoskeletal disorders and poor health status,
including arterial hypertension and cardiovascular
diseases. It can also alter immune function, which
in turn can contribute to the development of can-
cer. They can also alter immune function, which
can contribute to cancer. Guidance documents at
the EU and national level define diagnostic and
exposure criteria for recognizing a given occupa-
tional disease as a listed one.

Severe medical accidents among production
workers can lead to medical evacuation of the em-
ployee for further provision of the necessary medi-
cal care. There is no exact data on the number and
reasons for the medical evacuation of mining work-
ers. The following agents might cause the evacu-
ation: 1. hazardous substances, such as chemical
and biological agents, including carcinogens; 2. ra-
diation, including ionizing radiation and ultraviolet
radiation from the sun; 3. physical factors, includ-
ing vibration, noise, manual lifting and sedentary
work, 4. organizational and psychosocial occupa-
tional risk factors, such as shift work and stress. So,
health promotion programs based on risk assess-
ment are crucial; they address lifestyle issues and
rely on long-term worker well-being initiatives.

Continuous assessment of exposure to
health hazards at work sites is equally important to
manage the health risks of individual employees, as
well as the Health Risk Assessment (HRA) process.

As part of industrial hygiene programs,
identifying and mitigating health hazards has
great value. The program includes the following
components: (1) hazard identification, (2) risk as-
sessment relative to exposure to the hazards, (3)
hazard monitoring, (4) development of a control
plan, (5) employee training and implementation of
the control plan, and (6) evaluation of the effec-
tiveness of control measures.

Once occupational exposures have been
identified, a risk assessment model and its impact
on employee health should be developed and im-
plemented. That will include policies, procedures,
recognized methodologies, and tools to address/
control these risks [4]. Such a risk assessment sys-
tem aims to promote and maintain workers’ high-
est level of physical, mental, and social well-being
in all professions by preventing ill health, control-
ling risks, and adapting to working conditions.
Such assessments are required and assured by law
in many counties worldwide.

The registration process differed from
country to country. For example, China has
strengthened its health and safety legislation, in-
creasing the number of strict safety requirements
for enterprises and introducing multiple safety
regulations [12].

«People orientation and attention to the
health and safety of employees» is increasingly
becoming an important symbol and good image
of modern enterprises, which is also the focus of
the OHSAS18001 occupational health and safety
management system [13]. In July 2016, the «Oc-
cupational Disease Prevention Law» was revised
to impose mandatory health and safety regulations
and standards. OHSAS18001 is a kind of advanced
modern safety management method widely ad-
opted by most countries in the world. It mainly
emphasizes a systematic approach to occupational
health and safety management. The main goal is to
control and minimize health and safety risks and
reduce occupational accidents and diseases by es-
tablishing health and safety mechanisms. Thus, it
is very important to develop a system of preven-
tive measures since the later the disease is detect-
ed, the worse the therapeutic effect will be.
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Diseases of mining workers. Lung diseases.

Worldwide, work in mines is associated
with a high incidence of respiratory diseases.
Many studies indicate an increase in the risk of sil-
icosis due to exposure to silica dust and pulmonary
tuberculosis regardless of the type of mine, for
example, coal, copper, gold, or others [14-16]. A
study conducted in South Africa found that within
a year of ending work in a mine, the mortality risk
is higher than in the general population [17]. Even
in the U.S., the prevalence of pneumoconiosis
among coal mine miners is rising [18], although
miners who strictly follow sanitary standards are
less likely to report lung disease [19]. Safety and
health problems for miners also include hearing
loss/problems [20-22], sleep deprivation [23], and
cardiac strain [24].

In recent decades, the safety and health of
workers have not received adequate attention in
sub-Saharan Africa, including Zambia, due to the
focus on the control of communicable diseases,
including HIV/AIDS, maternal and child health,
and reproductive health [25].

Zambia is an example of the mining indus-
try’s impact on national economic development and
its negative impact on public health. This country’s
economy significantly depends on extracting natu-
ral resources, particularly copper [26]. The trade-
offs between economic development and this min-
ing activity’s potential positive or negative health
and well-being consequences must be considered
[27]. Understandably, extracting copper and other
metals might significantly contribute to the coun-
try’s revenue and create significant employment
opportunities. At the same time, it negatively im-
pacts the environment and human health, which are
equally important resources of a country and should
be protected as well [28].

However, the conditions for workers are
becoming more complex due to increased invest-
ment by the foreign private sector. At that, im-
plementing policies and regulations that ensure
safe and healthy working environments lags in
low- and middle-income countries, including sub-
Saharan Africa. A single copper mine in Zambia
can employ up to several thousand workers. For
example, only the four largest copper companies
hired 56,300 people in 2012 [29]. The country,
located in the south of the African continent, is
rich in mineral resources, and copper mining is the
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most important in Zambia’s economy. Its econom-
ic growth rate was 3.8 % in 2018 [30]. According
to data from the International Labor Organization
(ILO) published in 2013, 26 % of the 6,000 cases
of occupational diseases and injuries recorded be-
tween 2003 and 2007 occurred in the mining in-
dustry. Poor working conditions and human rights
violations cause several health hazards reported
among workers. This data is coming from interna-
tional human rights organizations [31].

Additionally, HIV-positive results are veri-
fied at around 12.4% of the reproductive popula-
tion in Zambia [32], which, together with tuber-
culosis, can potentially have devastating conse-
quences for the country’s workforce. Undoubted-
ly, miners in Zambia have one of the most stable
working environments among their counterparts
in sub-Saharan Africa. However, more attention
should be paid to investigating their health status
and social security needs.

Several studies have been conducted to re-
veal and mitigate the potential health impacts of
communities located close to the project [33-35].
The Health Information Administration (HIA) ap-
plied the determinants of the health model, includ-
ing the social, economic, and physical environ-
ment, as well as individual characteristics and be-
haviors, to cover the full range of potential direct
and indirect public health impacts of the project
[36; 37]. The monitoring plan included collect-
ing routine health information system data and
periodic cross-sectional survey data for indicators
considered to be potential determinants of human
health per the HIA. The groups were comparable
in age (34.0+8.0 years versus 35.949.8 years),
BMI (23.3£2.6 versus 22.8+3.5), or current smok-
ing (68 % versus 55 %). However, miners reported
pulmonary tuberculosis more often (11/111) than
taxi drivers (2/97). Nasal/ocular symptoms (in-
cluding nosebleeds) and lower respiratory tract
symptoms were significantly more common in the
past 12 months in artisanal miners (75-97 % and
10-96 %, respectively) than among the control
group (1-2 % and 1-6 %, respectively).

Thus, even based on the data obtained, it
is possible to conclude the negative impact of oc-
cupational factors on the health of mining workers
and the need to take comprehensive measures to
account for and prevent the development of oc-
cupational diseases.



ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Nel (47) 2025

In another study [38], D. Mijakoski et al.
(Institute of Occupational Health of the Repub-
lic of Macedonia, WHO CC, GA2LEN CC, Sko-
pje) studied the prevalence of chronic respiratory
symptoms, changes in lung function and chronic
obstructive pulmonary disease (COPD) in lead-
zinc mine miners and determined their predictors.
The cross-sectional study included 50 male lead-
zinc mine miners (mean age 41.3 £+ 6.1 years, me-
dian duration of exposure 22.6 + 7.1 years) and 50
office workers; the groups were matched in gen-
der, age, duration of work, and smoking status.

The results showed that occupational ex-
posure in lead-zinc mine miners significantly in-
creased the likelihood of respiratory symptoms,
impaired lung function, and COPD.

Little is known about the current health
status of U.S. mine and non-mine miners, partly
because there are no health surveillance systems
for this population. The National Institute for Oc-
cupational Safety and Health (NIOSH) is develop-
ing a program to characterize the disease burden
among metal and nonmetal (MNM) miners. This
report discusses current knowledge and potential
data sources on the health of MNM miners. Recent
national studies were analyzed, and the literature
relating to the health status of MNM miners was
reviewed. No reliable estimates of disease preva-
lence have been identified, and national studies
have not provided information relevant to MNM
miners. As there are significant gaps in under-
standing the current health status of MNM min-
ers, NIOSH plans to develop a health surveillance
program for this population to guide intervention
efforts to reduce occupational and personal risks
of chronic disease [39].

Kirsten Almberg et al. [40] in his paper
showed that in the U.S., miners had significantly
increased odds of dying from coal worker’s pneu-
moconiosis (CWP) | COPD, and lung cancer
compared to their counterparts in the general U.S.
population. This higher mortality rate has also
worsened, as modern miners face more risk than
their predecessors. Researchers have given very
serious risk indicators of death in Central Appala-
chian miners born in 1940 or later from a non-can-
cerous respiratory disease such as black lungs or
COPD. Their risk of death exceeded 8 times that
of their counterparts in the general population.
This eight-fold increase was the highest chance

of dying from a non-cancerous respiratory disease
in all age groups studied. Progressive massive fi-
brosis, which is caused only by inhaling dust, was
also more common in younger age groups. Thus,
inhalation of coal mine dust (in the scientific liter-
ature, asbestosis, pneumoconiosis of coal miners
is designated — (CWP )) contributes to an increase
in the burden of non-malignant respiratory diseas-
es, such as pneumoconiosis (CWP and silicosis)
and other chronic diseases of the lower respiratory
tract, COPD. This was true for every age group,
including almost every age group nationally and
in Central Appalachia.

The results highlight the importance of
preventing chronic lower respiratory diseases,
such as COPD, caused by inhaled coal dust and
other factors in miners.

Cardiovascular diseases. Cardiovascular
diseases remain the leading cause of death among
all noncommunicable diseases despite the mea-
sures undertaken. The role of occupational haz-
ards in the mining industry on the development
of the cardiovascular diseases is being actively
studied, and various data have been obtained and
published [41]. Cancer and cardiovascular diseas-
es came out on top of the list of diseases. Cardio-
vascular disease is now one of the most common
health problems for mining workers as well, as it
has multifactorial causes. Comprehensive data on
deaths or serious events due to medical causes are
difficult to obtain.

An interesting study was conducted in the
U.S. that demonstrated low odds of coronary heart
disease mortality among Central Appalachian min-
ers compared to their white male counterparts in the
general population, which is consistent with other
studies. This may be because coal miners have bet-
ter cardiovascular fitness than the general popula-
tion, the so-called healthy worker effect [40].

However, reports from doctors provid-
ing medical services in the mining industry indi-
cate that cardiovascular disease and, increasingly,
stroke are one of the main causes of serious illness
leading to evacuation [3].

Carcinogenic effect. The effects of carci-
nogenic factors of various inhaled substances in
their work environment, including diesel exhaust,
silicon, asbestos, and radon, have been studied in
the United States. At the national level, miners
were found to have significantly increased their
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likelihood of dying from lung cancer in all four
age groups compared to the U.S. general popula-
tion [40].

The increased lung cancer mortality
among miners also highlights the importance of
providing eligible miners with the opportunity to
be screened for lung cancer using low-dose CT
scans so that the cancer can be detected in the
early stages when treatment produces the best
result.

The authors also point to an increase in the
incidence of pneumoconiosis among miners, which
is only one of the diseases caused by coal dust. This
study shows that American miners are also at in-
creased risk of other diseases, including COPD and
lung cancer. Preventive measures, including con-
trol of exposure to inhaled coal dust, should aim to
eliminate all these serious diseases [40].

Intoxication with heavy metals. In Tha-
beikkyin Township, Mandalay Region, Myanmar,
in 2020, Win Thiri Kyaw and co-authors conduct-
ed a study to assess the health status of the com-
munity [41]. The subjects were divided into two
groups: miners and non-miners living in the area.
Respiratory status was investigated, and other
clinical assessments were conducted. In particular,
the participants’ hair was analyzed for the pres-
ence of heavy metals. The respiratory function of
miners was similar to that of non-miners. How-
ever, the respiratory function of miners decreased
with an increase in the period of employment in
the mining industry. Another result is that neuro-
logical signs and symptoms of chronic mercury
intoxication were revealed in 3 of the 18 miners.
There was a statistically significant difference in
median mercury concentrations in hair that were
significantly higher in miners than in non-miners
(P =0.01), and 9 out of 18 miners and 2 out of
11 non-miners had high levels of mercury [41].
The authors declared that there was a correlation
between respiratory function weakness and the
duration of mining operations, and clinical signs
of chronic mercury intoxication were revealed in
a minor number of miners with elevated levels in
laboratory samples.

Work-related injuries. According to data
from previous studies, certain programs in indus-
trial safety and health promotion of workers, in-
cluding injury prevention and wellness programs
in the mining industry, were developed, recom-
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mended for implementation, and evaluated. These
studies have high importance due to the significant
prevalence of injuries and mortality, as well as ad-
verse outcomes because of lost working hours [42;
43]. However, the implementation and feasibility
of these programs have not been sufficiently guar-
anteed. Moreover, the worldwide tendency to-
wards using contract labor and extended working
days creates additional risks of injury due to long
working hours [44]. Previous studies have iden-
tified a significant correlation between musculo-
skeletal injuries and ergonomic risk factors such as
working with a bent back and grasping objects at
underground working activities [45; 46]. A study
conducted in Zambia shows that the most com-
mon mechanism of injury is the handling of tools
and materials, and the hands and fingers are the
most often injured parts of the body [47]. Accord-
ing to a US study, the worker’s age, work experi-
ence, use of mining equipment, electrical injuries,
and work in underground mines were predictors
of lost time injuries in the mining industry. Men-
tal health conditions as a possible risk factor for
the level of work-related injuries had insufficient
evidence [48]. A high mortality rate is registered
in mining, especially underground mines. Falling
rock is the most common cause of underground
fatal injuries [47].

A study of the effects of occupational noise
on hearing and cardiovascular disease in U.S. in-
dustries and occupations found that 25 % of re-
spondents had a history of exposure to occupation-
al noise (14 % had been exposed within the past
year), of which 12 % had hearing problems, 24 %
had hypertension, and 28% had elevated choles-
terol levels [49]. Thus, according to the authors,
hypertension, elevated cholesterol, and hearing
problems are more common among noise-exposed
workers. Reducing noise levels in the workplace
is crucial.

Other authors found a higher prevalence of
hypertension (aged <55 years), hearing loss, low
back pain, leg pain progressing from low back
pain, and joint pain among mining workers com-
pared to workers in 5 non-manual occupations.
The results were derived from an analysis of pub-
licly available data from the 2007-2018 National
Health Survey [50]

Immunopathological conditions. An in-
teresting study that revealed the effect of copper
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dust on the development of immunopathological
conditions was conducted in India among workers
of a copper mine in Malanjkhand [51]. In chronic
exposure to copper dust, individuals chronically
exposed to copper dust had significantly higher
copper content (P < 0.0001) and significantly el-
evated serum IgG and IgA (P < 0.0001) compared
to office workers and normal controls. In contrast,
significant reductions in serum IgM were observed
in both groups compared to normal controls (P <
0.0001). Serum IgE was more significantly elevat-
ed only in miners than in normal controls. Cop-
per showed a significant positive Pearson correla-
tion coefficient with IgE, IgG, and IgA (r = 0.39;
r = 0.28; r = 0.21) but a negative correlation (r
= —0.39) with IgM. The odds ratio analysis con-
firmed that the increased IgE levels in the miners
and the decrease in IgM levels in both groups were
indeed affected by the increase in copper levels
from normal to abnormal. Miners are prone to dis-
eases such as Diabetes Mellitus type 2 and respira-
tory discomfort (asthma and hypersensitivity), as
an imbalance of IgM and IgE is known to be asso-
ciated with such diseases. The immunopathy seen
in chronically exposed miners can be explained by
copper toxicity.

Mental health. The mining environment
can also affect mental health, causing symptoms
and pathological conditions such as anxiety, job

stress, depression, sleep disturbances, mental fa-
tigue, and others. According to José Matamala
Pizarro et al. [52], who analyzed 12 years of data
on factors such as stress at work, experience of
insecurity, poor sleep quality, non-subjective well-
being, job dissatisfaction, conflict of social rela-
tionships, risk of accidents and injuries, diseases
of the musculoskeletal system, substance abuse,
hazardous working conditions and demanding
work organization, etc. As a result, four important
areas were identified: 1) Psychological problems
and personal factors (38.2 %); 2) Psychosocial
problems and health-related factors (23.6 %); 3)
Well-being (21.1 %) and 4) Physical problems
and organizational factors (17.1 %) for which the
mining industry can expose its workers to serious
mental health problems.

Factors influencing health status and in-
creasing susceptibility to diseases that increase
feelings of suffering and worsen their quality of
life have also been identified, such as psychologi-
cal demands, shift work, fatigue, anxiety, depres-
sion, violence against subcontractors, and worsen-
ing living conditions after moving due to silicosis.

In the Republic of Kazakhstan, according
to data, there is an increase in workers involved in
the mining and quarrying industries, so in the sec-
ond quarter of 2021, 281.2 thousand people were
employed (figure 1) [53].

Employees. Mining. II quarter.
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Figure 1. Number of mining workers in Kazakhstan, 2016-2021
Compiled by the authors

According to the Statistics Committee of
the Ministry of National Economics of the Repub-
lic of Kazakhstan, 2670 accidents were registered
in 2023. Of the total number of victims, women ac-
counted for 18.2 %. At the same time, 334 people
suffered from group accidents, 662 from occupa-

tional diseases, and 97 from poisoning. As a result
of the accident, 611 people received closed frac-
tures, 507 — superficial injuries, 276 — concussion
injuries and injuries to internal organs, 160 — other
fractures (with dislocation, with displacement), 138
— open fractures, and 102 — thermal burns.
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If we talk more about the dangers of pro-
fessions, Kazakhstan’s most traumatic profession
today is miner’s specialty. Many accidents occur in
underground work with bolters, blasters, and tun-
nelers. More than 70% of injuries to miners are in-
juries to limbs. In the vast majority, these injuries
are of light or moderate severity. In occupational
morbidity, according to diagnoses among work-
ers in the mining and metallurgical sector, the first
place is occupied by diseases caused by inhala-
tion of coal dust, which leads to severe respiratory
diseases - pneumoconiosis and dust bronchitis. In
second place are diseases associated with physical
overload and overload of organs and systems of the
body (radiculopathy).

The largest number of workers in unfa-
vorable working conditions in all aspects falls
on the country’s mining industry. The number of
people working on equipment that does not meet
safety requirements in the mining industry is 44
% [54]. The most common occupational diseases

were pneumoconiosis caused by dust (156 peo-
ple), intervertebral disc lesions (130), bronchitis
and pneumonitis (123), and bilateral sensorineu-
ral hearing loss (113).

According to the Committee on Statis-
tics and the IAC IC «Competence research,» the
number of occupational diseases in Kazakhstan
is increasing rapidly [55].

The number of employees working in haz-
ardous conditions in Kazakhstan is more than 300
thousand people, of which 40.9 % work in condi-
tions of increased noise and vibration; increased
gas and dust contamination of the working area —
35.1 %; unfavorable temperature regime — 18.1 %;
4.5 % of hard physical labor [56].

According to the data of the Statistics
Committee of the Ministry of National Economics
of the Republic of Kazakhstan [57], the structure
of occupational diseases by industry is as follows
(table 1):

Table 1. Distribution of occupational diseases by industry

Type of industry 2016 2017 2018
Mining 51,4 % 69,5 % 61,9 %
Coal 20,6 % 17,5% 29.3 %

Chemical 6,6 % 5,7 % 4.4 %

Construction 0,3 % - 0,9 %

Healthcare 3,1% 1,5 % 1,5 %

Metallurgy 17,5 % 0,8 % 3.1%
Oil And Gas 0,3 % - 0,18 %

Compiled by the authors

According to subparagraph 2) of paragraph
2 of Article 182 of the Labor Code of the Repub-
lic of Kazakhstan, the employer must follow sev-
eral requirements to control the state of safety and
health of employees at the enterprise.

However, not all occupational health and
safety measures provided for in this Labor Code
article are mandatory for all employers. This ap-
plies, for example, to the certification of produc-
tion facilities (carried out under the Rules for
Mandatory Periodic Certification of Production
Facilities for Working Conditions dated December
28, 2015, No 1057 (amended on 08/28/2020), the
introduction of an occupational health and safety
management system, and the conduct of manda-
tory medical examinations.
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Medical examinations are conducted ac-
cording to the current legislation. Par. 2, Order
No. KR DSM-131/2020 regulates the procedure
of mandatory periodic medical examinations.

The scope of work for health, safety, and
environment (HSE) departments in organizations
with more than fifty employees is regulated by the
Standard Regulations on HSE Departments in the
Organization, approved by order of the Minister
of Health and Social Development of the Repub-
lic of Kazakhstan dated December 25, 2015, No.
1020 (as amended on 12.08.2022).

Studies on the incidence of temporary dis-
ability on industrial sites related to occupational
activities and occupational injuries in 4,294 work-
ers of the mining industry of Central Kazakhstan
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(Kazakhmys Corporation) revealed the list of
most common diseases [58]. The first place is oc-
cupied by diseases of the respiratory system (41 %
of the total number of cases in the reporting year),
diseases of the musculoskeletal system in cases
and days of disability remain in second place for
many years, the third place in the nomenclature is
occupied by diseases of the gastrointestinal tract,
namely gastritis, and duodenitis, as prevailing di-
agnoses. Of the registered cases of CVD, 81 %
were cases diagnosed with arterial hypertension.
Researchers have found a direct correlation be-
tween morbidity and temporary disability and data
on workers’ working conditions [57].

An analysis of industrial injuries and occu-
pational morbidity in the Republic of Kazakhstan
over 10 years and data on industries with unfavor-
able and harmful working conditions showed that
industrial injuries in all regions of the republic
generally tend to decrease [57]. Thus, according
to the authors, when comparing the indicators for
2008 and 2018, the following is observed: in the
Karaganda region - a decrease of 54.2 %; in the
East Kazakhstan region - a decrease of 43.6 %; in
the Pavlodar region - a decrease of 43.6 %. At the
same time, as noted in the review of the experi-
ence of conducting periodic assessments of work-
ing conditions at mining enterprises of the Repub-
lic of Kazakhstan, 44 % of employees work on
equipment that does not meet safety requirements
in the mining industry [58].

To date, during the period of progressive
technical changes and the emergence of new high-
performance equipment, the level of occupational
trauma and diseases, except for some sectors of
the industry, remains high in the mining industry
of Kazakhstan. Despite the development of vari-
ous programs and procedures to minimize health
risks, rates of workplace injuries and occupational
diseases are still alarmingly high. Many health is-
sues directly affect workers in the workplace, in-
cluding work environment, work practices, and
workers’ physical and mental state.

Conclusion

There is a definitive link between hazard-
ous working conditions in the mining industry
and the development and progression of various
diseases, including respiratory diseases, muscu-
loskeletal disorders, cancers, cardiovascular con-
ditions, skin diseases, and mental health issues.

Although the etiology of all these diseases is com-
plex (multifactorial), the adverse effect of occu-
pational hazards on miners’ health can never be
excluded. Several factors are significantly associ-
ated with risk factors for and the progression of
these conditions.

Hence, exposure to occupational risks and
their consequent effects should be a top priority.
Special focus should be on sobriety and imple-
menting comprehensive measures to monitor and
prevent occupational diseases.
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TAY- KEH OHAIPY OHAIPICIHAEI'T KbISMETKEPJIEPIAIH AYPYJIAPBI

A. 10. Banraii ., C. A. Ag3a;mmeBa ', A. O. CapceHoBa?,
K. b. Aozanues ', M. b. bayp:kan *
'On-MDapabu areinaarsl KasYV, Kasakcran, AnMars
2 ««KJICXKM» Kazakcranabik MmeaunuHainbk yausepcuteti» JKIIC, Kasakcran, Anmars
3AcTaHa MeTUIMHAIBIK yHUBepcHuTeTi, Kasakcran, ActaHa
*Koppecnonoenm asmop

AHaaTna

JKymbicTa Tay-KeH OHEPKICIOIHIH dKYMBIC OPTAChIHAAFBI Kayill (DaKTOPJIAPBIHBIH KYMBICITBLIAPIBIH
JICHCAYJIBIFBIHA OCEPl JKOHE OChI TOYEKeNJep/l KOr/0aKpulay YIIIH TaHBUIFAH OMICTEp MEH Kypajjaap
3eprreneni. Tay-keH eHepKICiOiHIH 3USHIBI 9CEPIH a3alTy TYXKbIpbIMIAaMachkl OApIIbIK eIepae 3epTTeIl,
MOHUTOPHUHT XYPriziiayne. XaablKapalblK eHOCK KaylIci3airi )koHe eHOeKTI KOpFay YHUBIMBIHBIH MOJIIMETI
OOMBIHIIIA, KBIT CABIH OH/IIPICTET] jKa3aTailbiM OKUFaIap/IbIH HEMECE KYMBICKA 0aiIaHbICTHI aypyJIapablH
cajjapblHaH MaMaMeH 2,8 MWIUIMOH aaaM KaWTeic Oonanbl. JKputbiHA mamMameH 374 MWIITHOH ajgam
YKYMBIC OPHBIHJIA OPTYPJIi KapakaTTap MEeH aypyJapiaaH 3apaan meremi. Kociou aypymap MeH eHIIpICTIK
KapakarTaHy macenenepi KazakcTaHHBIH Tay-KeH OHEpKICiOl YIIiH 1€ ©3eKT1 OOIBIT TaObLIa b,

Makcarpl. Tay-keH  KOCIMOPBIHIAPBIHIA  OHIIPICTIK  (DaKTOpIApABIH  KYMBICHIBLIAPIBIH
JIEHCAYJIBIFBIHA OCEpl Typalibl 9eOUETTIK ACPEKTep/i KoHEe Ka3ipri Ke3eHIe OChI caylaJlaFbl OHIIPICTIK
OPTaHBIH 3USH]IBI 9CEPIH a3alTy MIapajapbIHbIH XaJbIKAPAIBIK TOKIPUOESCIH 3epPTTEY.

Marepuannap MeH Tocuiaep. 3epTrey TakblpblObl OOMBIHINA 3epTTEyJIep MEH >KapHusUlaHbIMAapFa
Tajay SJIEKTPOHIBI KiTanmxaHaHblH e-Library, Google Scholar, PubMed, Web of Science »one Scopus
JEpPEeKTEP KOPBIHIA WHIEKCTEITEH ACPEKKO3ep apKbUIbl )KYPri3uiai. Makanama Tay-KeH OHepKaCciOiHAeT
JKYMBICIIIBUTAP apachIHAAFbl KOCIMTIK aypyjap MEH OHJIPICTIK jKapakaTTap/Abl 3epTTeyre OarbITTaIFaH
ofebueTTepre IOy HOTWIKENEpl JKOHE OPTYPJl elaepiaeri 3usHAbl €HOEK >KarJdaiyIapblHBIH KayIiH
TOMEHIETY OOMBIHIIIA TIapajapIbl YUBIMIACTHIPY €peKIIeTiKTepi OepisireH.

3eprrey HoTHKenepi. Tay-KeH oHepKICiOiHIH OHTIPICTIK OPTAChIHA TUT13€TIH 3USHABI (haKTOPIIAPIBIH
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ocepiH a3alTyAbIH KELIeH i TICLIl OH HOTHKE Oepei.

Kopsbitbiaapuiap. CoHFbl MaIMETTEpre CoiiKec, TeMeKl TYTIHI dJIeMJIeri eliMre 9KeJIeTiH KayilTi
¢bakTopiaapabiH Oipi Oosbin TabbuIagbl. byl Temekire Kapchl KYpecTiH KOJIJaHBICTAFbl LIapajapblHa
KOCBIMIIIA TOCLII.

Tyitin co30ep: xacinmix aypyiap, eHOIpiCMIK JHcapakammap, may-keH oHepKaciol, 3uanovl eHoex
ACaz0auNapsvl, NHEBMOKOHUO30ap.

3ABOJIEBAEMOCTDH PAGOTHUKOB 'OPHOJIOBBIBAIOIIUX OTPACJIEA
MNPOMBIIIJVIEHHOCTH

. 10. Banraii "., C. A. A63aaueBa ', A. O. CapcenoBa?,
A.10.B ¥, C.A.Ab LA.O.C 2
K. b. Ag3a;meB ', M. b. Bayp:kan 3
'KazHY um. Anp @apadu, Kazaxcran, AnMarsl
’TOO «Ka3zaxcranckuit memunuHckuii yausepeuteT «BIIIO3»», Kazaxcran, Anmars
SMeautuHckuil yauBepcuTeT Actansl, Kaszaxcran, Actana
*Koppecnonoupyowuii asmop

AHHOTanUA

B pabote uccnenyrorcs BOnpocsl BIUSHUSA (AKTOPOB pUCKa pabouel cpeabl TOpHOA0ObIBAIOIEH
oTpacieil MPOMBIIUIEHHOCTH Ha 3]I0pOBbE PAOOTHMKOB, M NMPU3HAHHBIE METOAWKU M MHCTPYMEHTHI IS
YCTPaHEHUS/KOHTPOJISL TaHHBIX PUCKOB. KOHIENIUs CHUKEHUS BPEIHOTO BO3JEHCTBUS MPOMBIIUIEHHO-
CTH TOPHOJ00BIBAIOIIETO MPOU3BOACTBA HCCIEAYIOTCS M KOHTPOJIMPYETCsl BO Bcex crpaHax. [lo J1aHHBIM
MesxayHapoJHON OpraHu3alK OXpaHbl TPY/IA, €KEr0HO NOrH0aeT OKOoIo 2,8 MITH YeIOBEK B pe3ylibTare
HECUACTHBIX CIIy4aeB Ha paboTe Wi OT O0sie3HEeH, CBA3aHHbIX ¢ Mpou3BoAcTBOM. [Ipumepro 374 muH ye-
JIOBEK B Iofi MOJYYalOT pa3HOro pojia TpaBMbl U 3a0o0jeBaHusl Ha paboueM Mecte. Bompocs! npodeccuo-
HaJIbHBIX 3a00J€BaHUN W MPOU3BOJICTBEHHOTO TPaBMaTHU3Ma TaKXkKe aKTyaJbHbI JUIs TOPHOAOOBIBAIOILEH
npomblieHHocTH Kazaxcrana.

Lenb. M3yunTh uTepaTypHble JaHHBIE IO BIUSHHUIO MPOU3BOACTBEHHBIX (PAKTOPOB HA COCTOSHUE
3710pOBbsl pAOOTHUKOB TOPHO00BIBAIOIIETO MPEAIPUATHS U MEXKTyHAPOAHBIN OIBIT MEPOIIPUATUH 1O CHU-
KEHHUIO BPETHOTO BO3CUCTBUS pabouell cpeibl TOM OTpaciiv Ha COBPEMEHHOM JTarle.

Marepuansl 1 Metozpbl. [IpoBenien aHanu3 UcCieqOBaHUM U MyOMUKAIMKA [0 TeMe MCCIEeJOBaHUS
C MCIIOJIb30BAHUEM MCTOYHHMKOB, MH/IEKCUPYEMBIX B 0a3ax JaHHBIX JIEKTPOHHOM Onbmmotexu e-Library,
Google Akanemus, PubMed, Web of Science u Scopus. [IpeacraBnens! pe3ynbraTsl TUTEPATypPHOTO 0030-
pa, HampaBJIEHHOTO Ha M3y4eHHUE NMpodeccuoHaIbHbIX 3a00I€BaHUI U MPOU3BOACTBEHHOIO TpaBMaTH3Ma
y paGOTHUKOB FOpPHOIOOBIBAIOLIEH OTPAaCTH M OCOOCHHOCTEH OpraHM3alliy MEPONPHUATHNA MO0 CHUKEHUE
pHCKa BpeIHBIX YCIIOBHM Tpy/a B pa3HbIX CTpaHax.

Pesynbrarel uccienoBanus. KoMIieKCHbIN MOAX0M K CHU)KEHUIO MOCIIEICTBUM BO3ICHCTBUS Bpel-
HBIX (PAKTOPOB MPOU3BOJICTBEHHOM Cpebl TOPHOA00BIBAIOIIEH MPOMBIIUIEHHOCTH JAET MOJIOKUTEIbHbIE
PE3yJIbTAaTHI.

BriBozbl. Ilo mociaequuM JaHHBIM, TaOaYHbIM JIbIM SIBISIETCS OJHUM M3 CMEPTENbHBIX (PaKTOPOM
pHCKa cMepTeil B MUpE. 3TO JOMOIHUTENbHBIN MOJX0A K CYLIECTBYIOIINM MepaM O0OpbObI MPOTUB TabakKa.

Knrwueswie cnosa: npogeccuonanvivie 3a601e8aHus, NpoU3800CmMEEHHbIN MPAGMAMUIM, 20PHOOO0-
OvbI6ATIOWASL NPOMBIULIEHHOCHb, 8DEOHbIe YCI06UL MPYOd, NHEEMOKOHUO3.
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