
  

  

Assessing Occupational Risk: A Classification of Harmful Factors in the Production 

Environment and Labor Process 

 

 

Sholpan Abikenova1 , Gulnara Issamadiyeva1 , Elmira Kulmagambetova1 , Gulzhan Daumova2* ,  

Nazgul Abdrakhmanova1   

 

 

1 Republican Research Institute for Occupational Safety and Health, Astana 01000, Kazakhstan 
2 East Kazakhstan Regional Branch of the Republican Research Institute for Occupational Safety and Health, Ust-

Kamenogorsk 070018, Kazakhstan 

 

Corresponding Author Email: Gulzhan.daumova@mail.ru 

 

https://doi.org/10.18280/ijsse.130511 

  

ABSTRACT 

   

Received: 24 June 2023 

Revised: 21 September 2023 

Accepted: 13 October 2023 

Available online: 10 November 2023 

 The article presents a draft unified classification of harmful and/or hazardous factors of 

working conditions for subsequent identification and assessment of any possible 

occupational risks of employees of various types of economic activity within the 

framework of the implementation of a risk-based approach in the organization of labor 

protection at enterprises. In total, 134 harmful and/or dangerous factors present in the 

production environment and work processes were identified, which were divided into six 

main groups: physical, chemical, biological, mechanical, psychophysiological, and 

general industrial pollution. A five-level classification of the main harmful and/or 

dangerous factors of the production environment and the labor process and their 

subspecies is proposed. The largest group consists of physical factors, such as industrial 

noise, vibration, various types of radiation, lighting conditions at enterprises, exposure to 

electric current and electric arc, the threat of fire or explosion, as well as climate and 

microclimate conditions and aerosol composition of the air. The conducted research and 

the creation of a detailed classification of possible harmful and dangerous effects on 

employees of enterprises formed the basis of a new concept of providing personal 

protective equipment against harmful factors of production in the Republic of Kazakhstan. 
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1. INTRODUCTION 

 

The preservation of the life and health of an employee is the 

most important priority in the policy of any state in the field of 

occupational safety and health. 

In the Republic of Kazakhstan, large-scale work is currently 

being carried out at the national level to ensure decent working 

conditions [1-3]. 

In accordance with Article 3 of ILO Convention No. 187 [4], 

the concept of occupational risk management was introduced 

into the Labor Code of the Republic of Kazakhstan for the first 

time in 2020. A new Concept of Safe Work in Kazakhstan 

until 2030 was developed, with one of its key objectives being 

the modernization of the national occupational safety 

management system based on a risk-based approach. 

Currently, the country is conducting trilateral active work to 

further improve the current Concept of safe labor in 

Kazakhstan until 2030. Scientific institutions, enterprises, and 

trade unions under the leadership of state bodies are involved 

in the process. In this regard, in June 2023, the Deputy Prime 

Minister - Minister of Labor and Social Protection of the 

Population of the Republic of Kazakhstan approved the 

"Roadmap for the Development of the Concept of Safe Work". 

The main directions of the named Roadmap are: 

1. Differentiation of the workplace according to the degree 

of occupational risk. 

2. The choice of PPE according to the degree of 

occupational risk. 

3. Differentiation of the insurance rate according to the 

degree of occupational risk. 

4. Differentiation of types and volumes of social guarantees 

to persons employed in harmful working conditions according 

to the degree of occupational risk. 

5. Improving the quality of training in the field of 

occupational safety and introducing a model for developing 

professional competencies, taking into account the degree of 

occupational risk. 

6. A new format of state control and statistical monitoring 

in the field of labor protection. 

To determine the degree of occupational risk, first of all, it 

is necessary to identify hazards, and their visual and 

quantitative assessment using appropriate techniques and 

devices to subsequently provide employees of enterprises with 

relevant personal protective equipment. The basis for the 

identification of hazards is a detailed classification of possible 

hazardous and harmful production factors for a wide range of 

enterprises and industries. 

Existing, according to international experience, 

classifications of harmful and/or hazardous production factors 

do not fully reflect the entire available palette of varieties of 

possible risks in production. 

The purpose of the study was to create a new unified 

classification of working conditions based on domestic and 

international experience, taking into account the effects of 

harmful chemical, physical, biological, psychophysiological, 

and/or dangerous mechanical production factors, and 
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production specifics. Their identification at a certain enterprise 

or production and the subsequent determination of the degree 

of their impact using appropriate methods and instrumentation 

by the relevant organizations accredited for these activities 

will allow the employer to assess the occupational risk of 

employees. 

To achieve this goal, a wide range of domestic and foreign 

scientific and methodological sources, regulatory legal acts, 

standards, and rules on the presence and influence of a variety 

of harmful and/or hazardous production factors on the body of 

workers have been analyzed. 

Using the information received, a summary table has been 

compiled with the names of harmful and/or hazardous 

production factors and their subfactors, which, for the 

convenience of the user, have been assigned the appropriate 

cipher. 

 

 

2. RESEARCH METHODOLOGY 

 

The research uses generally accepted scientific methods, 

such as analytical, statistical methods, methods of comparison, 

generalization, and systematization. 

The information retrieval stage involves studying scientific 

and methodological literature, as well as national and interstate 

standards. Normative documents, scientific research, and 

developments by domestic and foreign scientists serve as the 

theoretical and methodological foundation for the study. 

Scientific works from databases such as Science Direct, Web 

of Science, Elsevier, and Google Scholar, along with 

professional industry platforms like ILO, EU-OSHA, 

NEBOSH, and IOSH in the field of occupational safety and 

health, are taken into consideration. During this stage, existing 

classifications and training programs related to the assessment 

of occupational risks are analyzed. 

The scientific and informational search for scientific and 

technical, regulatory documentation and other publications 

was carried out previously by lexical (by keywords), then by 

the author's (by the author's name) information request for the 

object of research, as well as by the regulatory framework. At 

this stage, methods of grouping, comparison, methods of 

information retrieval, and constructive and critical analysis of 

special literature are used in the analysis of information. The 

results of this stage give a conceptual description and 

characterization of the objects of research from the standpoint 

of the information field, the study, and the elaboration of the 

object under study. 

The descriptive stage of the research is carried out to 

systematize the collected information and present it in the form 

of a theoretical review. At this stage of the research, various 

methods are used: system methods, generalization, analysis 

and synthesis, structural and functional, and other methods. 

 

 

3. RESULTS AND DISCUSSION 

 
The issue of classification of harmful and/or hazardous 

production factors to determine occupational hazards is very 

relevant. However, there is still no single reference book or 

manual in the world about various occupational hazards for 

specific professions due to their huge diversity [5]. 

One of the first attempts to create a practical list of dangers 

was the work of Brandt [6] "Industrial Health Engineering". 

The author of this book presented a selection of about 1300 

different professions with an indication of the relevant 

occupational risks for each profession. Among the listed 

hazards, the majority were chemically dangerous. 

In the future, systematic work on this issue was not carried 

out, except for some partial lists relating to limited aspects of 

occupational risks [5]. 

In 1964, in Haddon's book "Accident Research: Methods 

and Approaches" [7], an attempt was made to classify various 

types of accidents. In 1973, the book by Stellman and Daum 

[8] "Work is dangerous for your health" presented a table of 

health hazards by profession ("table of health hazards listed by 

occupation"). 

The next attempts at classifications in this area were a set of 

incomplete lists of "potential occupational exposures" 

published in 1977 in the monograph of the National Institute 

of Occupational Safety and Health (NIOSH) "Occupational 

Diseases: a guide to their Recognition" [9], as well as a list of 

about 1,000 different potential health hazards that may exist 

approximately in 2000 different professions, which was 

compiled in 1973 by the Faculty of Medicine of Tel Aviv 

University [5]. 

However, all the listed projects cannot reflect the full extent 

of the hazards present at enterprises, since they are partial in 

nature, do not cover the entire field of labor protection, and the 

list of professions is unstable and varies depending on 

historical and technological progress. 

In this regard, it became necessary and an attempt was made 

to create a unified classification of harmful and/or hazardous 

production factors, based on domestic and international 

experience for assessing the occupational risk of employees, 

on the basis of which a more complete and reliable 

identification of hazards in the workplace is possible. 

To this end, the scientific and methodological literature in 

the field of occupational safety, regulatory documents, 

interstate standards, scientific works, and developments of 

domestic and foreign scientists were analyzed [10-16]. 

The following main groups of risks associated with the 

impact of factors of the production environment and the labor 

process on the employee's body have been identified - physical 

nature, chemical nature, biological nature, mechanical nature, 

psychophysiological nature, as well as the impact of general 

industrial pollution. 

Thus, in the "Systematization of occupational hazards by 

Profession" of the ILO [14], the following classification of 

dangerous and harmful production factors is presented: 

1. Hazards (accident hazard; mechanical and general; 

chemical accidents; electrical accidents; fires and chemical 

explosions; radiation accidents). 

2. Physical hazards (ionizing radiation; non-ionizing 

radiation; vibration, noise; exposure to weather conditions). 

3. Chemical hazard (direct/immediate effects - irritation of 

mucous membranes, eyes, and respiratory organs; effects on 

the nervous system; gastrointestinal disorders; skin effects; 

asphyxia; delayed, chronic or long-term effects - chronic 

systemic poisoning; skin, eye, inhalation effects; effects on the 

reproductive system; carcinogenesis and mutagenesis. 

4. Biological hazards (microorganisms and their toxic 

products; poisonous and allergenic plants; animal exposure). 

5. Ergonomic and social factors. 

In the technical regulations of the Customs Union "On the 

safety of personal protective equipment" (TR CU 019/2011) 

personal protective equipment is classified depending on the 

protective properties [15]: 

- from mechanical influences (from abrasion, punctures, 
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cuts, vibration, noise, blows to different parts of the body, 

possible capture by moving parts of mechanisms; from general 

industrial pollution; from water and solutions of non-toxic 

substances; from non-toxic dust; from sliding on surfaces); 

- from chemical factors (from toxic substances; from acid 

solutions; from alkalis; from organic solvents, including 

lacquers and paints based on them; from oil, petroleum 

products, oils, and fats); 

- from biological factors (from harmful microorganisms, 

insects, and arachnids); 

- from radiation factors (from radioactive contamination 

and ionizing radiation); 

- from elevated and (or) lowered temperatures; 

- from thermal risks of electric arc, non-ionizing radiation, 

electric shock, and electric electromagnetic fields, as well as 

from the effects of static electricity. 

In the practical manual of Murtonen [16] "Risk assessment 

in the workplace" (Finnish experience), the following are 

highlighted: physical hazard factors, accident risk factors, 

ergonomics, chemical and biological risk factors, as well as 

psychological overload, which echoes the above-mentioned 

grouping of factors. 

The analysis of the mentioned classifications allowed us to 

conclude that the most correct grouping of the main factors is 

the grouping according to the Nomenclature of personal 

protective equipment, depending on harmful production 

factors and the degree of their impact [13]: On factors of 

physical, chemical, biological, mechanical, 

psychophysiological nature, as well as the effects of general 

industrial pollution. In this work, for the first time, the authors 

proposed personal protective equipment depending on a wide 

range of harmful and/or dangerous factors of the production 

environment and the labor process, as well as the degree of 

their impact on the employee's body, indicating the norms, 

terms of wear and appropriate standards for this protective 

equipment. 

The most numerous group of factors are physical factors. So, 

in the Recommendations for the classification, detection, 

recognition, and description of hazards (Order of the Ministry 

of Labor of the Russian Federation of January 31, 2022 No. 

36), physical hazards include electrical, radiation hazards, 

noise, vibration, fire, as well as mechanical (moving parts of 

machines and equipment) and gravitational (falling 

people/objects from a height) hazards [17]. 

The US National Association of Safety Professionals 

(NASP) classifies physical hazards as loud noises, extreme 

pressures, magnetic fields, radiation, fire, poor lighting, unsafe 

equipment, misused equipment, walkway obstructions, 

slippery floors, etc. [18]. 

The largest category of physical factors is vibroacoustic, 

which encompasses various harmful elements. Industrial noise 

is the most prevalent factor, characterized by the random 

combination of sounds with different frequencies and 

intensities that arise from mechanical vibrations in solid, liquid, 

and gaseous media. Numerous studies have been conducted to 

assess the impact of noise on human health and productivity 

[19-22]. Noise can be classified based on frequency response 

(low-, medium-, and high-frequency), spectrum nature 

(broadband or tonal), temporal characteristics (constant or 

non-constant), and the type of source (mechanical, 

aerodynamic, electromagnetic, hydrodynamic) [19]. 

Vibration is another common hazardous factor in 

production environments. Over the past decade, therapists 

specializing in occupational rehabilitation have observed a 

significant increase in the prevalence of cumulative traumatic 

vibration disorders [23]. According to Semenov [24], 

industrial vibration can be categorized based on transmission 

method (general or local), direction (vertical or horizontal), 

exposure period (temporary or constant), frequency (low, 

medium, or high), and spectral nature (narrowband or 

broadband). 

The group of vibroacoustic factors also includes infrasound 

and ultrasound. In infrasound, sanitary standards [25] 

distinguish between spectrum nature (broadband or tonal) and 

temporal characteristics (constant or non-constant). The sound 

pressure level of constant infrasound varies no more than 2 

times (6 dB) during the observation period, while non-constant 

infrasound changes by at least 2 times (6 dB) when measured 

using a "linear" sound level meter scale with a "slow" time 

characteristic. 

Ultrasound is categorized based on the method of ultrasonic 

vibration propagation. Hygienic classification [26] 

distinguishes between contact and airborne ultrasound. 

Ultrasonic vibrations are further categorized based on the type 

of source (manual or stationary), spectral characteristics (low-

frequency: 16-63 kHz, mid-frequency: 125-250 kHz, high-

frequency: 1.0-31.5 MHz), mode of generation (constant or 

pulsed), and method of radiation (ultrasound sources with 

magnetostrictive or piezoelectric generators). 

Noise and vibration in combination with the fibrogenic 

effect of dust and high loads cause the greatest risk of 

occupational diseases [27-30]. 

The next, no less important group of harmful production 

factors are radiation (optical (non-ionizing), ionizing, 

electromagnetic fields, as well as lighting). According to 

OSHA [31], non-ionizing radiation occurs in a wide variety of 

occupational settings and can pose a significant health risk to 

potentially exposed workers. Non-ionizing radiation includes: 

- extremely low-frequency radiation (ELF) - at a frequency 

of 60 Hz is produced by power lines, electrical wiring, and 

electrical equipment; 

- radio frequency and microwave radiation - damage tissue 

as a result of heating; 

- infrared radiation (IR) - sources are stoves, heat lamps, and 

IR lasers, excessive exposure is felt in the form of heat and 

pain; 

- visible light radiation - excessive visible radiation can 

damage the eyes and skin; 

- ultraviolet radiation (UV) - has a wide range of photon 

energies; sources are the sun, black light, welding arcs, and 

UV lasers; 

- laser radiation - includes an IR laser on CO2; helium-neon, 

neodymium YAG and ruby lasers in the visible range, as well 

as a nitrogen UV laser; which are hazardous to eyes and skin. 

Sources of ionizing radiation include radioactive materials 

and radiation-generating machines [32]. A number of works 

are devoted to the harmful effect of ionizing radiation on the 

body of workers, including [33-35]. The main types of 

ionizing radiation are alpha, beta, gamma, and X-rays. This 

group of radiation also includes electrically charged air 

particles - air ions [12, 36]. When interacting with a person, 

ionizing radiation can damage living cells in the human body. 

The next group of radiations consists of non-ionizing 

electromagnetic fields [12], which include the geomagnetic 

field (weakening); electrostatic field; permanent magnetic 

field (including hypogeomagnetic); electric fields of industrial 

frequency (50 Hz); magnetic fields of industrial frequency (50 

Hz); electromagnetic fields at the workplace of a PC user; 
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electromagnetic radiation of the radio frequency range; 

broadband electromagnetic pulse. Electromagnetic fields 

cause chromosomal aberrations in lymphocytes and other 

cardiovascular effects in the body of workers [37-39]. 

Illumination is a significant factor in the production 

environment. The evaluation of light environment parameters 

for both natural and artificial lighting is conducted based on 

specific criteria [12]. Natural lighting is assessed using the 

coefficient of natural light, while artificial lighting is evaluated 

using various indicators such as illuminance, direct brilliance, 

pulsation coefficient of illumination, and other standardized 

measures of illumination. When assessing working conditions 

in terms of illumination, consideration is given to the ability to 

compensate for insufficient or absent natural light by creating 

favorable conditions for artificial lighting. Additionally, if 

necessary, measures can be taken to address inadequate 

ultraviolet radiation. 

Electrical accidents are very common in the workplace and 

are caused by unprotected exposure to high-voltage electrical 

outlets. According to the International Electrical Safety 

Foundation, electrical hazards cause over 300 deaths and 4 

injuries in American workplaces each year [40]. 

Electrical burns, electrical fires, and electric shocks are the 

3 main types of electrical accidents. Electrical shock occurs 

when body contact with electricity causes current to flow 

through your body, and in severe cases, this can lead to heart 

or respiratory failure. 

In many cases, electrical burns are the result of electrical 

shock, and they can be internal or external. Electrical fires 

occur when bare wiring or broken circuits come into contact 

with flammable materials in the workplace, such as cotton and 

wood shavings. 

While it is crucial to address the electrical hazard of direct 

contact, there is another electrical hazard associated with the 

release of intense radiant and convective energy during an 

electrical arc flash. It's important to note that a person doesn't 

have to physically touch a live conductor or be part of an 

electrical circuit to be harmed by an arc flash. Even when 

positioned just a few feet away from energized conductors or 

equipment, individuals can sustain severe injuries due to the 

high levels of heat energy emitted by the electric arc [41]. In 

the United States alone, it is estimated that 5 to 10 arc flash 

explosions occur in electrical equipment each day. In the 

mining industry, non-contact electric arcs account for the 

largest single category of electrical injuries [42]. 

Specially created electric arcs, which involve an electric 

charge located between electrodes and emit a significant 

amount of energy, are commonly utilized as a heat source in 

welding processes [43, 44]. The welding arc has a maximum 

temperature of approximately +7,000℃. This level of heat is 

employed in the metalworking of materials that require 

temperatures exceeding +3,000℃ for melting. When 

discussing the characteristics of this electric charge, it is 

important to understand that the welding arc functions as a 

conductor formed by ionized gas. The arc comprises multiple 

zones that release substantial thermal energy as current passes 

through them. The ignition of the arc establishes a galvanic 

circuit involving the anode, cathode, and ionized gas. This 

process involves the use of two electrodes. The flow of current 

generates the heating of the arc, and the emission of light from 

it is attributed to the presence of photon radiation. 

Welding poses several hazards to both those performing the 

activity and those around them. The main types of hazards in 

the performance of welding work are exposure to smoke and 

gases; fires and explosions; electric shock; noise hazards; 

exposure to UV and IR radiation, as well as burns [45]. 

The next category of hazardous physical factors involves 

the risk of fire or explosion. The consequences of workplace 

fires or explosions can be severe, leading to loss of life, 

injuries, and significant damage to property and the 

environment. Flammable substances, including dust, liquids, 

and gases, pose a significant danger in this regard. 

Dust from various common materials such as coal, wood, 

and flour, among others, has the potential to create an 

explosive atmosphere. Liquids such as gasoline, solvents, and 

certain chemicals release vapors that can ignite or explode 

when mixed with air. Gases, such as LPG, hydrogen, or other 

flammable industrial gases, are typically stored under pressure 

in cylinders and can easily ignite or explode if there are any 

fugitive releases. 

Open flames or sparks, including those generated by static 

charges resulting from friction, can serve as ignition sources 

in these situations. 

It is crucial to take appropriate precautions and preventive 

measures to minimize the risk of fire or explosion in the 

workplace [46, 47]. 

The smoke released during fires is also a great danger. 

Inhalation of smoke can cause problems in several ways: 

suffocation with carbon monoxide; poisoning of the body with 

toxic substances; damage to the windpipe, respiratory tract, 

and/or lungs with toxic chemicals, as well as burning of the 

mouth and throat with hot gases [48]. 

An important group of physical factors considered in this 

article are the climate and microclimate in the open area and 

indoors. According to the previous studies, the indicators 

characterizing the microclimate in industrial premises are air 

temperature; surface temperature, relative humidity; air 

velocity; the intensity of thermal irradiation [12, 49]. 

Microclimate indicators should ensure the preservation of a 

person's thermal balance with the environment and the 

maintenance of an optimal or permissible thermal state of the 

body. Hygienic requirements for microclimate indicators are 

established for workplaces on industrial premises. An 

important indicator of the microclimate is thermal radiation. It 

is one of the harmful production factors affecting the labor 

process [50]. The hyperbaric environment is an environment 

with high atmospheric pressure, the characteristic factor which 

significantly affects the human body during professional 

activity [51]. 

The aerosol composition of the air in the presence of 

aerosols of predominantly fibrogenic action (PFA) is also a 

common harmful factor of production. Inhalation of these 

aerosols by an employee is the cause of a number of 

occupational respiratory diseases (dust bronchitis, 

pneumoconiosis, lung cancer, etc.). All PFA are divided into 

high-, moderate- and weakly fibrogenic, which is reflected in 

hygienic rationing, taken into account in hygienic control and 

classification of working conditions according to indicators of 

harmfulness [47, 52-54]. 

The next large group consists of production factors of 

chemical nature, which are divided by toxicity, the effects, and 

ways of penetration of harmful substances into the human 

body, as well as by physical action [10, 12, 14]. 

Within the framework of the Globally Internationally 

Harmonized System (GHS) hazard Classification of chemical 

products, chemicals are classified according to their physical 

properties (explosion hazard, flammability), toxicological 

health hazards, and environmental hazards. Toxicological 
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hazards are acute toxicity, irritation or corrosion activity, 

sensitization, carcinogenicity, mutagenicity, reproductive 

toxicity, and chronic or repeated dose toxicity [55]. GHS is 

also incorporated into U.S. regulations through a Proposed 

Rulemaking Notice issued in September 2009 by the 

Occupational Safety and Health Administration (OSHA) [56]. 

Any chemical or physical property of a material can be 

associated with information within a single molecule and its 

structure, thereby developing prediction models such as 

QSAR and QSPR [57-61]. 

Considerable attention in scientific literature and regulatory 

documents is dedicated to biological hazards [12, 14, 62-68]. 

According to the study in ref. [12], hazardous biological 

factors encompass microorganisms involved in production, 

living cells and spores present in bacterial preparations, and 

pathogenic microorganisms that act as agents of infectious 

diseases. The pathogenicity groups for these factors are 

outlined in sanitary and epidemiological rules and regulations 

[62]. The Decree of the Polish Minister of Health on biological 

agents harmful to health [63] provides a classification and list 

of harmful biological agents, as well as a roster of occupations 

that expose workers to such agents. Harmful biological factors 

can result in infections, allergies, and poisoning, and include 

cellular microbes (including genetically modified organisms), 

cell-free replicating or genetic material-transmitting units 

(including genetically modified ones), internal human 

parasites, and cell cultures. 

The list of occupations exposing workers to biological 

agents includes employment in medical institutions, clinical, 

veterinary, or diagnostic laboratories, waste management 

enterprises, wastewater treatment facilities, food production 

enterprises, agricultural settings, and any work involving 

contact with animals or animal products. The concept of 

harmful biological factors in the production environment, 

"Biological hazards when working in contact with soil, 

livestock or crops," encompasses microorganisms and 

macroorganisms, as well as substances they produce that 

adversely affect the human body [61]. These factors include 

infectious disease-causing agents such as viruses, bacteria, 

fungi, or protozoa; allergens and toxins produced by plants, 

including crop and animal poisons; and carcinogens associated, 

for example, with wood dust or mold fungi. 

The next group of factors are industrial hazards - a fall in 

the work area, accidents on transport and exposure to 

production equipment, or mechanical hazards [51]. 

Mechanical hazards are a very important, unique group of 

physical hazards generated by the workflow, the consequences 

of which are instantaneous. because of the combination of 

different aspects. People have had to contend with dangers 

since the advent of modern industrial civilization. The level of 

intensity of the negative consequences of hazards increases 

with the speed, mass, etc. characteristics of the working 

equipment. 

In the Hungarian course on the promotion of occupational 

safety [69], the most common sources of mechanical hazards 

are work tools, transport, handling, movement of tools (eg 

forklifts, cranes), respectively. Movement of products and 

exposure to dyes, adhesives, oily and other substances (or 

labor products) [70]. 

Classification of production factors for occupational risk is 

presented in Table 1. 

 

Table 1. Classification of production factors for occupational risk assessment 

 
Factor Code Name of Factors 

01 PRODUCTION FACTORS OF PHYSICAL NATURE 

01.1 Vibroacoustic factors 

01.1.1 Production Noise 

01.1.1.1 Noise by frequency response 

01.1.1.1.1 Low-frequency (maximum sound pressure in the frequency range below 400 Hz) 

01.1.1.1.2 Mid-frequency (in the frequency range from 400 to 1000 Hz) 

01.1.1.1.3 High-frequency (over 1000 Hz) 

01.1.1.2 By the nature of the spectrum 

01.1.1.2.1 Broadband (with a continuous spectrum with a width of more than one octave) 

01.1.1.2.2 Tonal (there are pronounced discrete tones in the spectrum) 

01.1.1.3 By time characteristics 

01.1.1.3.1 Constant (the level of which for an eight-hour working day varies in time by no more than 5 dBA 

01.1.1.3.2 Non-permanent (the level of which varies in time by more than 5 dBA over an eight-hour working day) 

01.1.1.4 Depending on the noise sources 

01.1.1.4.1 Mechanical noise (as a result of the operation of various mechanisms) 

01.1.1.4.2 Aerodynamic noise (when air moves through pipelines and ventilation systems) 

01.1.1.4.3 The noise of electromagnetic origin (due to vibrations of elements of electromechanical devices – rotor, stator, core, 

transformer, etc.) 

01.1.1.4.4 Hydrodynamic noise (due to processes occurring in liquids (hydraulic shocks, flow turbulence, etc.) 

01.1.2 Ultrasound 

01.1.2.1 According to the spectral characteristics of ultrasonic vibrations 

01.1.2.1.1 Low-frequency ultrasound -16-63 kHz 

01.1.2.1.2 Mid-frequency ultrasound -125-250 kHz 

01.1.2.1.3 High-frequency ultrasound - L 0-31.5 MHz 

01.1.2.2  According to the method of propagation of ultrasonic vibrations 

01.1.2.2.1 Contact method 

01.1.2.2.2 Air method 

01.1.2.3 By type of ultrasonic vibration sources 

01.1.2.3.1 Manual sources 

01.1.2.3.2 Stationary sources 

01.1.2.4 According to the mode of generating ultrasonic vibrations 

01.1.2.4.1 Permanent ultrasound 

01.1.2.4.2 Pulsed ultrasound 
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Factor Code Name of Factors 

01.1.2.5 According to the method of radiation of ultrasonic vibrations 

01.1.2.5.1 Ultrasound sources with a magnetostrictive generator 

01.1.2.5.2 Ultrasound sources with piezoelectric generator 

01.1.3 Infrasound 

01.1.3.1 By the nature of the spectrum 

01.1.3.1.1 Broadband infrasound, with a continuous spectrum with a width of more than one octave 

01.1.3.1.2 Tonal infrasound, in the spectrum of which there are audible discrete components 

01.1.3.2 By time characteristics 

01.1.3.2.1 Constant infrasound 

01.1.3.2.2 Unstable infrasound 

01.1.4 Vibration 

01.1.4.1 By transmission method 

01.1.4.1.1 Vibration is general 

01.1.4.1.2 Local vibration 

01.1.4.2 By direction 

01.1.4.1.1 Vertical vibration 

01.1.4.1.1 Vibration is horizontal 

01.1.4.3 By exposure period 

01.1.4.3.1 The vibration is temporary 

01.1.4.3.2 The vibration is constant 

01.1.4.4 By frequency 

01.1.4.4.1 Low–frequency (up to 4 Hz - general, 8-16 Hz -local) vibration 

01.1.4.4.2 Medium frequency (8-16 Hz – general, 31-63 Hz – local) vibration 

01.1.4.4.3 High–frequency (31-63 Hz - general, 125-1000 Hz – local) vibration 

01.1.4.5 By the nature of the spectrum 

01.1.4.5.1 Narrow-band vibration 

01.1.4.5.2 Broadband vibration 

01.2 Radiation 

01.2.1 Optical (non-ionizing radiation) 

01.2.1.1 Extremely Low-Frequency Radiation (ELF) 

01.2.1.2 Radio frequency and microwave radiation 

01.2.1.3 Infrared radiation 

01.2.1.4 Visible light emission 

01.2.1.5 Ultraviolet radiation (UV) 

01.2.1.6 Laser radiation 

01.2.2 Ionizing radiation 

01.2.2.1 Alpha radiation 

01.2.2.2 Beta radiation 

01.2.2.3 Gamma radiation (exposure) 

01.2.2.4 X-ray radiation 

01.2.2.5 Electrically charged air particles – versions 

01.3 Electromagnetic fields (EMF) 

01.3.1 Geomagnetic field (attenuation) 

01.3.2 Electrostatic field 

01.3.3 Permanent magnetic field (including hypogeomagnetic) 

01.3.4 Electric fields of industrial frequency (50 Hz) 

01.3.5 Magnetic fields of industrial frequency (50 Hz) 

01.3.6 Electromagnetic fields at the workplace of a PC user 

01.3.7 Electromagnetic radiation of the radio frequency range 

01.3.8 Broadband electromagnetic pulse 

01.4 Lighting 

01.4.1 Natural light 

01.4.1.1 Natural light ratio 

01.4.2 Artificial lighting 

01.4.2.1 Illumination of the working surface for visual work categories 

01.4.2.2 Direct brilliance (control is carried out visually) 

01.4.2.3 Light ripple coefficient 

01.5 The effect of electric current 

01.5.1 Electrical accidents 

01.5.1.1 Electric shock 

01.5.1.2 Electric burns 

01.5.1.3 Electrical fires 

01.5.2 The effect of an electric arc 

01.5.2.1 Thermal risks of an electric arc when working with electrical equipment 

01.5.2.2 Impact of welding arcs 

01.5.2.2.1 Exposure to smoke and gases 

01.5.2.2.2 Fires and explosions 

01.5.2.2.3 Electric shock 

01.5.2.2.4 Noise hazards 

01.5.2.4.1 Exposure to UV and IR radiation 
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Factor Code Name of Factors 

01.5.2.2.5 Burns 

01.6 The threat of fire or explosion 

01.6.1 Ignition of combustible substances 

01.6.2 Static electricity 

01.6.3 Working with pressure vessels 

01.6.4 Exposure to smoke 

01.7 Climate/microclimate 

0.1.7.1 Air temperature 

01.7.1.1 Air temperature in the open area 

01.7.1.1.1 Increased air temperature in the open area 

01.7.1.1.2 Low air temperature in the open area 

01.7.1.2 Indoor air temperature 

01.7.1.2.1 Increased air temperature in the production room 

01.7.1.2.2 Reduced air temperature in the production room 

01.7.2 Increased air velocity 

01.7.2.1 Increased air velocity in an open area 

01.7.2.2 Increased air velocity in the production room 

01.7.3 Increased humidity 

01.7.2.1 Increased humidity in the open area 

01.7.2.2 Increased humidity in the room 

01.7.4 Increased thermal radiation 

01.7.5 Increased atmospheric pressure 

01.8 Aerosol composition of air 

01.8.1 Highly and moderately fibrogenic aerosols 

01.8.2 Weakly fibrogenic aerosols 

02 PRODUCTION FACTORS OF CHEMICAL NATURE 

02.1 Toxic substances 

02.1.1. Solid toxic substances 

02.1.2 Liquid toxic substances 

02.1.3 Gaseous toxic substances (hazard classes 1-4) 

02.2 On the effects on the human body 

02.2.1 Substances of sharply directed action 

02.2.2 Substances that cause suffocation (e.g. carbon monoxide) 

02.2.3 Intoxicants (for example, organic solvents and their nitro- and amino derivatives 

02.2.4 Irritating substances (e.g. chlorine, ammonia, acetone) 

02.2.5 Carcinogenic substances (cause cancer - for example, nickel, chromium compounds, amines, asbestos, resin) 

02.2.6 Mutagenic substances (gene mutations, chromosome damage – for example, mercury, styrene, magnesium, benzene 

02.2.7 Allergenic substances (sensitizers – for example, isocyanate) 

02.2.8 Teratogens (cause birth defects – for example, oxalic acid, thalidomide) 

02.2.9 Narcotic analgesics 

02.2.3 Intoxicants (for example, organic solvents and their nitro- and amino derivatives 

02.2.4 Irritating substances (e.g. chlorine, ammonia, acetone) 

02.2.5 Carcinogenic substances (cause cancer - for example, nickel, chromium compounds, amines, asbestos, resin) 

02.2.6 Mutagenic substances (gene mutations, chromosome damage – for example, mercury, styrene, magnesium, benzene 

02.2.7 Allergenic substances (sensitizers – for example, isocyanate) 

02.2.8 Teratogens (cause birth defects – for example, oxalic acid, thalidomide) 

02.2.9 Narcotic analgesics 

02.3 On the way of penetration of harmful substances into the human body 

02.3.1 Through the respiratory organs 

02.3.2 Through the gastrointestinal tract 

02.3.3 Through the skin and mucous membranes 

02.4 By physical action 

02.4.1 Flammable substances 

02.4.2 Explosive substances 

03 PRODUCTION FACTORS OF BIOLOGICAL NATURE 

03.1 Microorganisms 

03.1.1 Producing microorganisms 

03.1.2 Preparations containing live cells and spores of microorganisms 

03.1.3 Pathogenic microorganisms (viruses, bacteria, fungi, protozoa) 

03.2 Plants 

03.2 1 Allergens and toxins produced by plants 

03.2.2 Carcinogens (wood dust, mold fungi) 

03.3 Animals 

03.3.1. Animals – pathogens of zoonotic diseases (livestock) 

03.3.2 Attacks of poisonous arthropods, snakes, invertebrates, and insect bites (agricultural workers) 

03.3.3 Animal attacks – bites, scratches (veterinary workers) 

03.4 Soil and agricultural dust 

03.4.1 Soil dust 

03.4.2 Agricultural dust 

04 PRODUCTION FACTORS OF MECHANICAL NATURE 
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Factor Code Name of Factors 

04.1 Falling into the work area 

04.1.1 The Fall of a Man in the work area 

04.1.1.1 Falling from a height 

04.1.1.2 The fall of an employee on the surface of one level (as a result of slipping, tripping, etc.) 

04.1.2 Fall, collapse in the work area 

04.1.2.1 Falling, collapse, collapse of objects 

04.1.2.2 Falling, destruction of buildings, structures, and their elements 

04.2 Transport accidents 

04.2.1 Road traffic accidents 

04.2.1.1 Conflict 

04.2.1.2 Hitting an employee 

04.2.2 Falls on transport 

04.2.2.1 A drop of the transported cargo 

04.2.2.2 The fall of an employee from a moving vehicle 

04.3 Impact of production equipment 

04.3.1 Danger when working with production equipment 

04.3.1.1 Moving and rotating parts of equipment, mechanisms, machines, and tools (blows, grips, squeezes) 

04.3.1.2 Immobile cutting parts of production equipment, mechanisms, machines, tools (cuts, scratches) 

04.3.2  The surface temperature of production equipment 

04.3.2.1 Exposure to the high surface temperature of equipment, mechanisms, machines, tools, liquids, gases, vapors 

04.3.2.2 The impact on the employee of the low surface temperature of equipment, mechanisms, machines, tools 

05 PRODUCTION FACTORS OF PSYCHOPHYSIOLOGICAL NATURE 

05.1 The severity of labor 

05.1.1 The nature of the load on the human body 

05.1.1.1 Intensive load on the heart, blood vessels 

05.1.1.2 Load on the musculoskeletal system 

05.1.1.3 The load on the respiratory organs 

05.1.2 Quantitative characteristics of the load 

05.1.2.1 Static load size 

05.1.2.2 Number of uniform movements 

05.1.2.3 The volume of cargo to be lifted 

05.2 Labor intensity 

05.2.1 Long-term mental work 

05.2.2 Monotony of processes 

05.2.3 Stress in the emotional sphere 

06 GENERAL INDUSTRIAL POLLUTION 

0.6.1 Polluted water 

06.2 Solutions of non-toxic substances (coloring, gluing, oily, etc. substances) 

06.3 Non-toxic dust (small chips, small fragments, coarse dust) 

 

 

4. CONCLUSIONS 
 

Currently, the Republic of Kazakhstan applies a strictly 

regulated approach to the issuance of PPE on the basis of 

established norms [71]. The current regulatory procedure is 

associated with various difficulties and barriers, is not flexible 

and does not allow the employer to adjust the volume of 

issuance or the timing of wearing PPE. 

The obtained scientific results form the basis of a new 

mechanism for ensuring PPE from the effects of harmful and 

hazardous production factors within the framework of an 

individual approach to each employee, depending on the 

established degree of occupational risk. 

This mechanism ensures the transition from a list-based 

approach of providing PPE to a risk-oriented one. Based on 

the developed classification of production factors for the 

assessment of occupational risk, a "List of PPE depending on 

harmful production factors and the degree of their impact" has 

been prepared for testing, which will be included in 

subordinate regulatory legal acts in the form of a list of 

relevant (correlated) PPE is used in automating the process of 

providing PPE, integrating information systems of various 

organizations and government agencies. 

The results of the study are of great practical importance not 

only within one state, but also on an international scale. The 

developed classification can be applied to identify and assess 

occupational risk in any enterprise or production. 
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