
TABLE OF CONTENTS 

Introduction ...................................................................................................................... 7 
1.  The historical and contemporary perspective on the impact  
 of the work environment on the body of the employee ............................................ 10 

1.1  Elements of occupational health from ancient times  
to the mid-nineteenth century ........................................................................... 10 

1.2.  Today’s Health and Safety at work .................................................................. 13 
1.3.  Practical aspects of risk assessment are covered in Section ............................. 13 
1.4.  Basic terms and concepts ................................................................................. 16 

1.4.1  Chemical hazards .................................................................................. 16 
1.4.2.  Physical hazards .................................................................................... 17 
1.4.3.  Biological hazards ................................................................................. 18 
1.4.4.  Assessing occupational health hazards ................................................. 19 
1.4.5. The Industrial Hygienist’s Education ................................................... 19 

2. Division of industrial hazards .................................................................................... 23 
2.1.  Chemical Hazards ............................................................................................ 23 

2.1.1.  Division of toxins (xenobiotics) ............................................................ 23 
2.1.2.  Routes of absorption of toxins into the body ........................................ 24 
2.1.3.  Routes of elimination of toxins ............................................................. 26 
2.1.4.  Biotransformation of toxins .................................................................. 27 
2.1.5.  Toxic chemical compounds and elements ............................................. 30 
2.1.6.  Industrial dust ....................................................................................... 33 

2.2.  Physical Hazards .............................................................................................. 35 
2.2.1.  Noise ..................................................................................................... 35 
2.2.2.  Infrasound ............................................................................................. 42 
2.2.3.  Ultrasound ............................................................................................. 42 
2.2.4.  Vibration ............................................................................................... 47 
2.2.5.  Ionizing Radiation ................................................................................. 52 
2.2.6.  Non-ionizing electromagnetic fields ..................................................... 60 
2.2.7.  Infrared radiation .................................................................................. 64 
2.2.8.  Ultraviolet radiation .............................................................................. 65 

2.3.  Biological hazards ............................................................................................ 67 
2.3.1  The specificity of biological occupational hazard ................................ 68 
2.3.2.  Relations between the human body and biological agents .................... 70 
2.3.3.  Characteristics of biological agents ...................................................... 72 

3. Common discomfort in industry ................................................................................ 80 
3.1.  Workplace lighting ........................................................................................... 80 

3.1.1.  The visual process ................................................................................. 81 
3.1.2.  Adjustment to darkness and brightness ................................................. 81 
3.1.3. The most common light sources ........................................................... 82 
3.1.4.  Assessment of artificial lighting............................................................ 84 

3.2.  Microclimate conditions ................................................................................... 86 
3.2.1.  General information .............................................................................. 86 



4    

 

3.2.2.  Physiology of the heat management system ......................................... 89 
3.2.3. Heat exchange between the body and the environment ......................... 91 

4. Determining the degree of risk of harm and industrial discomfort ............................ 93 
4.1.  Threshold limit values TLV and Highest Admissible Intensities HAI ............ 93 

4.1.1.  Occupational exposure limits for chemicals (TLV) .............................. 95 
4.1.2.  The maximum concentration of industrial dust ..................................... 97 
4.1.3.  List of the maximum intensity of audible noise, 

infrasound and ultrasound ..................................................................... 98 
4.1.4.  Vibration acting on the human body through the upper limbs  

and vibration affecting the entire body ................................................. 99 
4.1.5.  Microclimate ....................................................................................... 100 
4.1.6.  Optical radiation .................................................................................. 101 
4.1.7.  Workplace lighting.............................................................................. 103 

5. Methods of reducing harmful impact on industrial workers .................................... 105 
5.1.  Chemical hazards and industrial dust ............................................................. 106 

5.1.1.  Activities related to source control ..................................................... 106 
5.1.2.  Controlling the transmission of dust ................................................... 107 
5.1.3.  Activities related to the work performed ............................................ 107 

5.2.  Noise .............................................................................................................. 108 
5.2.1.  The mechanization and automation of technological processes ......... 109 
5.2.2.  Replacement of noisy processes with reduced noise processes .......... 110 
5.2.3.  Acoustic silencers ............................................................................... 110 
5.2.4.  Hearing protection .............................................................................. 111 

5.3.  Infrasound ...................................................................................................... 111 
5.3.1.  Technical methods .............................................................................. 111 
5.3.2.  Organizational and administrative methods ........................................ 112 

5.4.  Ultrasound ...................................................................................................... 112 
5.5.  Vibration ........................................................................................................ 112 

5.5.1.  Reducing the level of vibration of equipment and tools ..................... 113 
5.5.2.  Reduction of vibration ........................................................................ 113 

5.6.  Ionizing radiation ........................................................................................... 114 
5.7.  Electromagnetic radiation .............................................................................. 115 
5.8. Workplace lighting ......................................................................................... 118 

5.8.1.  Lighting rules ...................................................................................... 118 
5.8.2.  Functions and types of lighting ........................................................... 118 

5.9.  Microclimate ............................................................................................... 119 
5.10.  Ways to reduce the impact of harmful biological agents ............................ 120 
5.11.  Health education .......................................................................................... 123 

6. Methods of determining industrial hazards .............................................................. 124 
6.1.  Determination of hazardous chemicals .......................................................... 124 

6.1.1.  Individual dosimetry ........................................................................... 125 
6.1.2.  The conformity assessment of the working conditions 

to temporary acceptable maximum concentration – STEL ................. 128 
6.1.3.  The conformity assessment of the working conditions  

with acceptable maximum concentration Threshold (HAI) ................ 129 
6.1.4.  Interpretation of results ....................................................................... 129 



 5 

 

6.2.  Determination of physical harm ..................................................................... 130 
6.2.1.  Environmental noise-measurement and assessment of noise. ............ 130 
6.2.2.  Vibration ............................................................................................. 133 
6.2.3.  Ionizing radiation ................................................................................ 134 
6.2.4.  Electromagnetic radiation ................................................................... 135 
6.2.5.  Ultraviolet radiation ............................................................................ 137 
6.2.6.  Infrared radiation ................................................................................ 137 

7. Instrumentation and principles for recognizing occupational discomfort ................ 139 
7.1.  Evaluation of light levels at work .................................................................. 139 
7.2.  Microclimate .................................................................................................. 139 

7.2.1.  Temperature ........................................................................................ 139 
7.2.2.  Air humidity ........................................................................................ 140 
7.2.3.  Air movement ..................................................................................... 141 

7.3.  Biological hazards .......................................................................................... 142 
7.3.1.  Methods for detection of biological agents in the workplace  

atmosphere .......................................................................................... 142 
7.3.2.  Methods of human research ................................................................ 143 

8. Occupational diseases – laws and procedures related to the issuance 
of administrative decisions  .................................................................................... 144 
8.1.  Definition and history of occupational diseases ............................................. 144 
8.2.  The list of occupational diseases .................................................................... 147 
8.3.  Administrative decisions on occupational illness ........................................... 153 

Index of illustrations..................................................................................................... 161 
Index of tables .............................................................................................................. 163 

 
 
 




