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Abstract

Exposure to chemical substances at work may result in negative health effects for workers  
that are classified as occupational diseases after meeting the formal requirements. Objective  
of the work: to analyse results of inspections by the State Sanitary Inspectorate in the Mazovia 
Province in years 2012-2019. Materials and methods: Data concerning occupational diseases 
were obtained within the scope of access to public information from the Provincial Sanitary and 
Epidemiological Station in Warsaw. The analysis included data on occupational diseases accor- 
ding to disease entities, pathogenic factor, place of work defined according to the Polish Classi-
fication of Activity, and occupational exposure to chemical substances. Results: Occupational 
diseases for which chemical agents constituted an identified aetiological factor during this  
period of the analysis of the incidence of occupational diseases resulting from occupational expo-
sure to chemical substances among workers employed at employment establishments subject  
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to the official control accounted for 25.9% (445) of all 1717 (100%) diagnosed occupational  
diseases. The incidence of occupational diseases resulting from exposure to chemical substances 
has shown an increasing trend since 2017. The main aetiological agent of the diagnosed occupa-
tional diseases was asbestos dust, which was responsible for 325 identified cases. Allergenic 
agents and irritants were the second aetiological causative factor of the diagnosed occupational 
diseases – 56 cases. Dust containing free crystalline silica was the third aetiological factor caus-
ing 47 cases. Conclusions: Understanding the long-term health effects of exposure to chemical 
substances and application of occupational health and safety regulations requires continuation 
of official inspections of the working conditions as well as preventive measures aimed at health 
education of workers, use of protective measures and examination of the work environment.

Keywords: chemical agents, occupational exposure, occupational disease

INTRODUCTION 

A growing number of chemical substances entering the economy poses  
a threat to the health of workers. Chemical substances that may adversely 
affect health of the workers who are exposed to their effects are used  
in almost each work environment. Chemical substances in the work environ-
ment may appear in the form of gases, vapours, liquids or solids. Under  
the conditions of occupational exposure, absorption of the substances occurs 
primarily through the respiratory tract, skin and gastrointestinal tract.  
The risk connected with the use of chemical substances and mixtures 
equates with the probability of the occurrence of adverse health effects in the 
workers (Chmielewski et al. 2015, 2020).

The threshold limit value (TLV) and short-term exposure limit (STEL)  
in the work environment air constitute the criteria for occupational exposure 
assessment related to the presence of harmful chemicals in the work process 
(Regulation… 2012). 

Chemical substances are hazardous chemical substances and mixtures 
that fulfil the hazard criteria resulting from physical and/or chemical proper-
ties specified in Parts 2 to 5 of Annex 1 (Requirements for the classification 
and labelling of substances and mixtures presenting a risk) of Regulation No 
1272/2008 of the European Parliament and of the Council [Regulation (EC) 
No 1272/2008].

Identification of chemical agents occurring in the work environment 
takes place on the basis of the list of the chemical substances applied in the 
work process, then on the basis of measurements or estimation of the concen-
trations of these agents in the air and a comparison of the measurement  
results with the applicable standards (hygienic norms, limit values),  
and – in the English-language literature – the limit values determining  
the permissible concentrations of chemical substances in the air depend on 
the averaging period they pertain to (Chmielewski et al. 2015, 2020).
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Occupational diseases correspond to the health condition of employees  
as well as the level of hygienic working conditions. The analysis of data on 
the incidence of occupational diseases provides information concerning devel-
opment of health problems of the employees. It allows one to identify work-
places, employment establishments, sectors of the national economy where 
irregularities in the organization and supervision of the working conditions 
occur and, consequently, to indicate the need for prophylactic measures  
preventing occurrence of occupational pathologies appear (Chmielewski et al. 
2015, 2017, 2020).

According to the Central Statistical Office (Polish abbreviation: GUS),  
in Poland in 2019 the number of people employed in the conditions of a risk 
to health or life was 532.3 thousand, including individuals exposed to factors 
related to the work environment – 316.4 thousand (59.4%), where 13,363 
people (4.2%) worked in the conditions of exposure to chemical factors in the 
work environment. According to the terminology adopted by the Central  
Statistical Office, risk factors arise from the work environment, denoting the 
impact of harmful factors on the employee occurring in the work process 
whose concentration or intensity is greater than the threshold limit value 
(TLV) or permissible exposure limit (PEL) of the Polish standards or other 
sanitary standards, even if personal protective equipment was used (Central 
Statistical Office, Working Conditions 2019).

Pursuant to the requirements of Directive 98/24/EC (Council Directive 
1998) as well as national regulations (Regulation... 2004) on occupational 
health and safety related to the presence of chemical agents in the work-
place, each employer should determine which chemical agents posing a risk 
to employees are present in their work environment as well as conduct and 
document the assessment of the occupational risks caused by these agents 
(Regulation 1997). The employer is also obliged to perform the tests and  
periodic measurements when the workplace is endangered with chemical 
substances that have specified threshold limit values (TLV) in the national 
legislation (Regulation... 2018).

An occupational disease is identified when it has been caused by the effects 
of factors harmful to health occurring in the work environment or by the 
manner of performed work (Chmielewski et al. 2013, Boschman et al. 2017, 
Chmielewski et al. 2020, 2020a).

The Regulation of the Council of Ministers of 2009 (Regulation... 2009) 
constitutes the legal basis for adjudicating occupational diseases in Poland. 
According to the above regulation, occupational diseases are regarded  
as those that are included in the list if – as a result of assessment of the 
working conditions – it can be stated incontestably or with high probability 
that the disease has been caused by the impact of harmful factors which  
occur in the work environment or in connection with the manner of perfor- 
ming the work. 

The legal and substantive requirement for recognition of the occupational 
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disease by the State Sanitary Inspectorate is the fulfilment of the following 
conditions: the disease must be included in the list of occupational diseases; 
this disease must be diagnosed by an authorised institution; clinical symp-
toms of the disease must correspond to the biological effects of the harmful 
agent that occurs in the work environment; in order to assess the health  
effects of the harmful agent it is necessary to determine the type of agent;  
to determine the time of contact and to establish the mechanism of action  
or pathway of spread of the agent, however, without the necessity of deter-
mination of the concentration of the agent; the time during which document-
ed disease symptoms occurred after the end of exposure does not exceed the 
period specified in the list (Chmielewski et al. 2015, 2020a, 2021).

Despite the constant progress of medical knowledge and regular impro- 
vement of working conditions, occupational diseases still constitute a serious 
problem of public health. This is due to a number of reasons, including the 
following ones: lack of sufficient knowledge and awareness of employees 
about possible negative health effects of work under exposure to chemical 
agents; difficulties related to identification of aetiological factors, a lack  
of association of the working conditions with the disease, a lack of specificity 
of clinical symptoms, variable individual susceptibility of the exposed, inac-
curate diagnosis of aetiological factors of the identified diseases, a lack  
of connection of the medical information between occupational medicine and 
family medicine as well as limited technical possibilities to provide workers 
with completely safe working conditions (Chmielewski et al. 2013, Cwynar  
et al. 2013, Chmielewski et al. 2018, Wiszniewska et al. 2018).

Numerous authors emphasize insufficient reporting of occupational  
diseases, including the quality of diagnosis and identification of occupational 
diseases in general. Therefore, knowledge of the issue and the ability to link 
working conditions to individual health condition is significant for population 
health in the broadest sense (Salski et al. 2016, Boschman et al. 2017, Feder 
et al. 2018, Wiszniewska et al. 2018, Carles et. al. 2019, Jałowska et al. 
2019, Lu et al. 2019, Alaguney et al. 2020, Bovio et al. 2020, Świątkowska 
2020).

MATERIALS AND METHODS

The objective of the work is to analyse the epidemiological situation  
of occupational diseases where chemical substances constituted the aetiolo- 
gical factor, diagnosed in employees from the territory of the Mazovia  
Province (województwo mazowieckie) from 2012 to 2019. The analysis was 
conducted on the basis of data (as of 31 December) on identified occupational 
diseases included in the records of the Provincial Sanitary and Epidemiolog-
ical Station in Warsaw. The analysis did not include occupational diseases 
for which proceedings were not completed or appeals were pending.
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The basis for selection of occupational diseases analysed in this work 
was the information included in the records of occupational diseases in the 
employment establishments where exposure to chemical agents causing occu-
pational diseases occurred. The analysis only included decisions on diagnosis 
of occupational diseases in employees as of 31 December. Data concerning 
employment relate only to workers employed on the basis of employment 
relationship (contract of employment, nomination, appointment). Data  
includes full-time employees, including seasonal and occasional workers,  
as well as part-time employees in the main employment establishment. 

Occurrence of occupational diseases has been described using the abso-
lute number of cases in relation to the number of the employed or working 
people. 

The scale of exposure to chemical agents in the conditions exceeding the 
threshold limit value (TLV) in the work environment in employment establish- 
ments supervised by the State Sanitary Inspectorate (Polish abbreviation: 
PIS) has been presented according to the type of agent and the Polish Clas-
sification of Activities, as well as control activities aimed at ensuring safe 
and hygienic working conditions as part of the preventive inspections of the 
State Sanitary Inspectorate. 

CONCLUSIONS

Occupational diseases where identified aetiological factors were chemical 
agents present in the work environment in the years from 2012 to 2019 con-
stituted 25.9% (445) of all diagnosed 1717 (100%) occupational diseases with-
in the territory of the Mazovia Province. The data analysis showed that 
within the territory of the Mazovia Province in years 2012-2016, excluding 
the year 2013 when a temporary increase in the incidence (54 cases) was 
recorded, the number of diagnosed occupational diseases caused by chemical 
agents remained at the same level of 42 diagnosed diseases. However, there 
was a marked increase in the incidence of occupational diseases in the years 
2017 and 2019. 

Official inspections of the conditions of the work environment and asses- 
sment of occupational exposure to chemical agents and industrial dusts are 
among the most important occupational health protection activities imple-
mented by the State Sanitary Inspectorate. 

Despite the applicable legal regulations specifying the issues of occupa-
tional health and safety in relation to exposure to chemical agents, there are 
situations in employment establishments where employees perform profes-
sional activities in violation of the following provisions, among others:  
on chemical substances and their mixtures (Act... 2011), i.e. provisions con-
cerning the registration, evaluation, authorisation and restriction of the use 
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of chemical substances, REACH [Regulation (EC) No 1907/2006 – and classi-
fication, labelling and packaging (CLP) – Regulation (EC) No 1272/2008].

The knowledge of chemical agents occurring in the work environment  
as well as concentrations of the substances harmful to health present in the 
air and volumes of the doses absorbed by employees allows work processes 
managers to apply appropriate countermeasures in order to reduce the occu-
pational risk and – as a result - limit negative health effects. Health educa-
tion and prophylaxis of the employees are important for reducing the nega-
tive health effects of occupational exposure to chemical substances in the 
work process (Chmielewski et al. 2015, 2017, 2018, 2020, a,b,c).

Irregularities detected by inspections of the State Sanitary Inspectorate 
in terms of violations of the listed regulations have been presented in Table 1.

The official preventive inspections by the State Sanitary Inspectorate  
in the analysed period showed a decrease by 63.7% in the number of employ-
ment establishments with irregularities in the use of chemical substances 
and their mixtures from 546 (100%) in year 2012 to 198 (36.3%) employment 
establishments in year 2019. 

Effectiveness of the exercised official preventive inspections conducted  
by the State Sanitary Inspectorate may be evidenced by the fact that since 
2016 there has been a noticeable decrease in employment establishments 
faulty in all areas subject to supervision. The only exception are single years 
in which a temporary upward trend is visible, relating to: a lack of packag-
ing labelling in Polish, a lack of inventory of chemical substances/their mix-
tures, a number of chemical substances/ mixtures for which safety data 
sheets were questioned, a lack of inventory of chemical substances/their 
mixtures, a number of chemical substances/mixtures for which labelling was 
questioned. 

The respiratory system is the most important route of absorption  
of chemical substances by humans and – therefore – the most reliable  
method of assessment of occupational exposure to these substances is direct 
measurement of their concentrations in the work environment workplace 
(Chmielewski et al. 2013, 2017, 2020).

In order to illustrate cases of working in the conditions exceeding  
the threshold limit value (TLV) of chemical agents in the work environment 
in supervised employment establishments in the analysed period, detailed 
data have been presented in Table 2, showing the number of employment 
establishments and workers employed in these conditions.

The analysis of the exposure of workers employed in the conditions  
exceeding the threshold limit value (TLV) of chemical agents in the Mazovia 
Province shows the number of workers performing professional activities  
in these conditions is at the level from 0.03% (79 workers in 2014) to 0.13% 
(342 workers in 2018) in relation to the number of employed workers in the 
inspected work establishments. The above may confirm the companies taking 
care of employers ensuring hygienic working conditions.



903

Table 1
Compliance of the use of chemical substances with the Law on Chemical Substances  

and their Mixtures, REACH and CLP in supervised employment establishments 

Specification
Year

2012 2013 2014 2015 2016 2017 2018 2019
Number of employment 
establishments with detected 
irregularities regarding chemical 
substances and mixtures (in total)*

546 469 543 485 304 221 231 198

Number of users where the following have been found
A lack of up-to-date inventory of 
the applied hazardous substances, 
hazardous mixtures, critical 
substances or critical mixtures 

197 198 194 208 143 92 115 80

Unlawful labelling of chemical 
substances and mixtures 28 32 22 19 16 9 7 7

A lack of safety data sheets 161 151 156 164 137 68 91 63
Unlawful safety data sheets 34 39 60 25 13 14 23 23
Number of chemical substances / 
mixtures for which safety data 
sheets have been questioned 

62 154 79 91 55 87 92 67

Number of chemical substances / 
mixtures for which labelling has 
been questioned

52 55 33 44 66 11 117 24

Number of users where incorrectly 
labelled containers, tanks, 
unlined pipelines for hazardous 
substances and mixtures

7 10 11 24 3 3 3 0

Number of orders in decisions concerning the issues
A lack of the inventory of 
chemical substances / mixtures 149 168 158 177 136 84 100 73

A lack of safety data sheets 130 131 144 142 122 86 84 50
Incorrect/outdated safety data 
sheets 15 16 17 24 11 15 22 29

A lack of / incorrect packaging 
labelling 7 17 17 22 5 6 1 4

A lack of packaging labelling  
in polish language 5 4 4 5 10 4 2 1

A lack of chemical instructions / 
access to safety data sheet 
information for workers

106 156 100 143 106 45 58 55

A lack of / incorrect labelling  
of containers / tanks / pipelines 6 11 12 15 3 2 3 0

A lack of labelling of storage 
areas for chemicals 25 19 15 28 15 7 6 8

* concerning both placing on the market and the use of chemical substances
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In the analysed period of time, the highest number of employees working 
in the conditions exceeding the threshold limit value (TLV) of chemical 
agents in the work environment according to the Polish Classification  
of Activities included the manufacture of machinery and equipment, not else-
where classified – the highest number of cases (399), followed by the health 
care system (323), while the manufacture of motor vehicles, trailers and 
semi-trailers, excluding motorbikes was in the third place (167).

As the analysis for the period covering the years 2013, 2016, 2019 shows, 
the largest number of workers (660 employees – 100%) in the conditions  
exceeding the threshold limit value (TLV) of chemical agents in the work 
environment by the type of agent were exposed to manganese and its inor-
ganic compounds (calculated as Mn) – inhalable fraction – the 1st place 173 
employees (26.2%), the second most numerous group of 116 employees 
(17.6%) were exposed to manganese and its inorganic compounds (calculated 
as Mn) – respirable fraction, and in the third place there were 87 workers 
(13.2%) exposed to formaldehyde, while 71 workers (10.8%) were exposed  
to nitrous oxide (4th place) and 51 workers (7.2%) were exposed to xylene –  
a mixture of (1,2-, 1,3-, 1,4-) isomers (5th place).

Table 2
Exceedances of the threshold limit value (TLV) in chemical agents in the work environment  

in relation to the number of employment establishments and workers employed  
in these conditions (as of 31 December)

Specification
Year 

2012 2013 2014 2015 2016 2017 2018 2019
Number of employment 
establishments in the 
register 

15 955 16 129 16 967 17 589 17 985 18 155 18 643 18 603

Number of inspected 
employment establishments 5085 5178 5139 5303 5039 4666 4555 4478

Number of employment 
establishments where  
the inspections confirmed 
exceedances of the 
chemical agents

14 18 8 22 25 16 27 17

Number of workers
Employed in the work 
establishments in total 

602 
514

600 
038

618 
007

639 
763

681 
289

688 
147

716 
120

687 
265

Employed in the inspected 
work establishments 
In total

285 
674

265 
098

262 
512

278 
128

291 
964

277 
530

263 
850

267 
524

Employed in the conditions 
exceeding the maximum 
permissible concentration 
for chemical agents

89 222 79 180 250 217 342 168
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Occupational diseases caused by chemical agents by disease entities
In years 2012 to 2019, in the Mazovia Province, there were 445 cases  

of occupational diseases whose aetiological factor was a chemical factor.  
The most frequently registered ones included pneumoconiosis – 254 cases, 
i.e. 57.1% of all diseases. Asbestosis with 205 cases and accounting for 80.7% 
of the group was prevalent. Silicosis was diagnosed in 45 people (17.1%  
in this group).

Malignant neoplasms with 77 cases (17.3% of occupational pathologies) 
constituted the second group in terms of the number of the reported condi-
tions. Lung cancer was dominant – 40 cases (57.1% in this group), while 
pleural or peritoneal mesothelioma represented 33 cases (42.8% in this 
group).

Skin diseases ranked third with 51 cases, accounting for 11.5% of all 
occupational diseases. Allergic contact dermatitis predominated – 40 cases 
(78.4% in this group) and irritant contact dermatitis was reported in 10 cases 
(19.6% in this group). 

Pleural or pericardial diseases caused by asbestos dust – 48 (10.8%  
of all occupational diseases) constituted the next most numerous group. 
There were 42 cases of pleural or pericardial diseases caused by asbestos 
dust – extensive pleural thickening, accounting for 87.5% in this group.

The following single cases, such as: bronchial asthma – 4 cases; allergic 
rhinitis – 4 cases; chronic obstructive bronchitis – 3 cases; acute poisoning 
– 2 cases; extrinsic allergic alveolitis – 1 case; nasal septum perforation  
induced by irritant and corrosive agents – 1 case, were reported. 

The list and number of diagnosed occupational diseases caused by chemi- 
cal agents have been presented in Table 3.

Occupational diseases by causative agent
In years 2012 to 2019, in the Mazovia Province, the main aetiological 

factor of diagnosed occupational diseases was asbestos dust, which was  
responsible for 325 identified cases of occupational diseases. The most  
frequently registered disease resulting from exposure to this factor was as-
bestosis – 205 cases (63.1% in this group). Among diseases of pleura or peri-
cardium induced by asbestos dust, diffuse thickening of pleura with 42 cases, 
representing 12.9% of this group, constituted the second most common  
disease in this group. Lung cancer was diagnosed in 39 cases (12% in this 
group). Pleural or peritoneal mesothelioma was diagnosed in 33 people 
(10.1% in this group). 

Allergic and irritant factors were the second most aetiological causative 
factor of the identified occupational diseases – 56 cases. Allergic contact der-
matitis predominated in this group – 40 cases (71.4% in this group). Irritant 
contact dermatitis was reported in10 cases (1.8% in this group). 

Dusts containing free crystalline silica ranked third with regard to aetiolo- 
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Table 3
Number of diagnosed occupational diseases by item in the list of occupational diseases  

(as at 31 December)

Item 
of the 

list
Occupational disease 

Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019

Occupational diseases in 
total 1717 223 213 192 195 195 211 237 251

Occupational diseases 
caused by chemical agents 
in total

445 42 54 42 42 42 77 70 76

1
Acute or chronic poisoning 
or its sequelae caused by 
chemical substances

2 1 1

3 Pneumoconiosis: 254 24 27 23 21 24 49 36 50
3.1 silicosis 45 7 2 8 3 5 6 6 8

3.3 pneumoconiosis associated 
with tuberculosis 1 1

3.4 welders’ pneumoconiosis 1 1
3.5 asbestosis 205 17 25 14 18 18 43 28 42

3.8 pneumoconioses due to 
metal dusts 2 2

4
Diseases of pleura or 
pericardium induced by 
asbestos dust:

48 4 9 2 5 5 6 6 11

4.1

diseases of pleura or 
pericardium induced by 
asbestos dust – diffuse 
thickening of pleura

42 4 6 2 4 5 6 6 9

4.2 diffuse plaques of pleura 
or pericardium 6 3 1 2

5

Chronic obstructive 
bronchitis which has 
caused fixed impairment 
of pulmonary ventilation 
with decrease in forced 
expiratory volume during 
the first second of 
expiration (FEV1) < 50% 
of predicted value, 
induced by exposure  
to dusts and irritant 
gases if cases of an excess 
of appropriate hygienic 
measures at the 
workplace were 
documented within the 
last 10 years 

3 1 1 1
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gical factors causing occupation diseases – 47 cases. Silicosis, responsible for 
45 occupational diseases, constituted the main disease in this category. 

There were single cases of neoplasms, such as urinary bladder cancer, 
neoplasm of haematopoietic system – multiple myeloma, lung cancer; other 
diseases were: chronic obstructive bronchitis, bronchial asthma, allergic  
rhinitis, welders’ pneumoconiosis, pneumoconioses due to metal dusts, acute 
or chronic poisoning or its sequelae caused by chemical substances, nasal 
septum perforation induced by irritant and corrosive agents. 

Table 4 illustrates the structure of diagnosed occupational diseases  
according to their aetiology. 

cont. Table 3

Item 
of the 

list
Occupational disease 

Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019

6 Bronchial asthma 4 1 1 2

7 Extrinsic allergic 
alveolitis: 1 1

7.2 chronic form 1 1
12 Allergic rhinitis 4 1 1 2

14
Nasal septum perforation 
induced by irritant and 
corrosive agents

1 1

17

Malignant neoplasms 
induced by
human carcinogens 
present in work 
environment:

77 5 8 11 10 9 13 15 6

17.1 lung cancer 40 2 5 5 4 7 5 7 5

17.2 pleural or peritoneal 
mesothelioma 33 2 2 6 5 2 7 8 1

17.3
neoplasm of 
haematopoietic system 
– multiple myeloma

1 1

17.5 urinary bladder cancer 2 1 1
17.7 laryngeal cancer 1 1
18 Skin diseases: 51 6 9 5 4 3 9 9 6

18.1 allergic contact dermatitis 40 6 4 5 4 2 7 9 3
18.2 irritant contact dermatitis 10 4 1 2 3
18.5 contact urticaria 1 1
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Table 4
Diagnosed occupational diseases by causative agent  

(as at 31 December)

Item 
of the 

list
Causative agent

Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019

Aromatic amines 1 1

17.5 urinary bladder cancer 1 1

Benzene 1 1

17.3 neoplasm of haematopoietic 
system – multiple myeloma 1 1

Vinyl chloride 1 1

17.5 urinary bladder cancer 1 1

Chromium 1 1

17.7 laryngeal cancer 1 1

Allergenic agents and irritants 
(chromium, nickel, formaldehyde, 
chloramine-T, para-phenylenedia- 
mine, styrene, thiram, 
chloromethylisothiazolinone, 
methylisothiazolinone, plastic, 
cement, latex, epoxy resins, 
polyester resins, paint 
pigments, industrial cleaners, 
disinfectants, foodstuffs and 
others)

56 6 9 5 4 4 8 11 9

18.1 allergic contact dermatitis 40 6 4 5 4 3 6 9 3

18.2 irritant contact dermatitis 10 4 1 2 3

18.5 contact urticaria 1 1

12 Allergic rhinitis 3 1 2

6 bronchial asthma 1 1

7.2 extrinsic allergic alveolitis: 
chronic form 1 1

Chemical agents: 3 1 1 1

5 Chronic obstructive bronchitis 
which has caused fixed 
impairment of pulmonary 
ventilation with decrease  
in forced expiratory volume 
during the first second  
of expiration (FEV1) < 50%  
of predicted value, induced  
by exposure to dusts and 
irritant gases if cases of an 
excess of appropriate hygienic 
measures at the workplace 
were documented within the 
last 10 years

2 1 1

6 bronchial asthma 1 1

Asbestos dust 325 25 41 27 31 32 61 49 59
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cont. Table 4

Item 
of the 

list
Causative agent

Year 

Total 2012 2013 2014 2015 2016 2017 2018 2019

3.5 asbestosis 205 17 25 14 18 18 43 28 42

4.1 diseases of pleura or 
pericardium induced by 
asbestos dust – diffuse 
thickening of pleura

42 4 6 2 4 5 6 6 9

4.2 diffuse plaques of pleura or 
pericardium 6 3 1 2

17.1 lung cancer 39 2 5 5 3 7 5 7 5

17.2 pleural or peritoneal 
mesothelioma 33 2 2 6 5 2 7 8 1

Dust of packaged soup powders 2 2

6 bronchial asthma 1 1

12 allergic rhinitis 1 1

Dusts containing free 
crystalline silica, welding fumes 
and gases

4 1 3

3.4 welders’ pneumoconiosis 1 1

3.8 pneumoconioses due to metal 
dusts 2 2

6 bronchial asthma 1 1

Dusts containing free 
crystalline silica 47 10 9 3 5 6 6 8

3.1 silicosis 45 9 8 3 5 6 6 8

3.3 pneumoconiosis associated with 
tuberculosis 1 1

5 Chronic obstructive bronchitis 
(…) 1 1

Organic solvents 1 1

1 Acute or chronic poisoning or 
its sequelae caused by chemical 
substances

1 1

Cytostatics (mitomycin, 
cisplastin) 1 1

1 Acute or chronic poisoning or 
its sequelae caused by chemical 
substances

1 1

Corrosive or irritant agents 1 1

14 Nasal septum perforation 
induced by corrosive and 
irritant agents

1 1

PAHs contained in tar 1 1

17.1 lung cancer 1 1

PAHs contained in tar
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DISCUSSION

Increasing frequency of use and variety of chemical substances available 
in the work processes creates the need for the proper supervision of occupa-
tional health and safety in contact with these agents. Chemical substances 
pose a potential threat to human health, causing numerous adverse health 
effects, including ones classified as occupational diseases. As a result, it is 
important for each person who handles chemicals to know and understand 
the health risks associated with their use. Inspections of their proper use  
by both the authorities appointed for this purpose as well as employers and 
employees constitutes an equally significant element of prophylaxis (Kurt, 
Basaran 2020, Hernández-Mesa et al. 2021, Steindal, Grung 2021). 

Any work leads to changes in the human body and reduces strength,  
although it results in an occupational disease much less frequently.  
The effects of exposure to harmful chemicals can be topical (irritation and 
sensitization effects on the skin and mucous membrane) and systemic  
(effects on human internal organs), and their intensity can be of acute  
or chronic nature. Distant consequences of exposure to toxic substances  
(carcinogenic and mutagenic effects as well as pathological changes in off-
spring) are also distinguished (Chmielewski et al. 2015, 2017, 2020b). 

The problem of occupational disease is primarily a medical problem.  
The relationship of a disease to the performed work is adjudicated by occu-
pational medicine specialists. Occupational disease clearly confirms deterio-
ration of the quality of life by devaluation of the health condition (Boschman 
et al. 2017, Benavides et al. 2019, Lu et al. 2019, Drexler 2020).

One of the measures of the effective prevention of occupational diseases, 
both within the scope of obligations of the employer and state authorities 
responsible for supervision of working conditions and, more broadly, public 
health, is an analysis of the data on occupational diseases (Boschman et al. 
2017, Chmielewski et al. 2017).

The increase in the incidence of occupational diseases caused by chemi-
cal agents from 42 cases in the year 2015 (9.4% in this group) to 76 cases  
in the year 2019 (17.1%) representing almost doubling of the number of cas-
es (94.5%) is not only a noticeable trend withing the territory of the Mazovia 
province. A similar upward trend was observed in Korea where the number 
of occupational diseases occurring as a result of exposure to harmful sub-
stances almost doubled from 1959 in the year 2015 to 4035 in the year 2019. 
(Moon et al. 2021).

In the analysed period from 2012 to 2019, malignant tumours of occupa-
tional origin were detected in 77 cases and they accounted for 17.3% of all 
occupational diseases caused by chemical agents (445 cases). In comparison, 
cancers of occupational aetiology in the period from 2003 to 2019 represented 
only 1.94% of all occupational diseases in the Podkarpackie province (Rybka 
2020).
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In comparison, 440 cases (100%) of occupational skin diseases were  
reported nationwide in the period from 2012 to 2017, whereas 36 cases 
(8.2%) were reported in the same period in the Mazovia province (Jałowska 
et al. 2019).

Feder et al. confirmed occupational exposure to asbestos on the basis  
of the analysis of 1038 cases from the German Mesothelioma Register, and 
reported suspected asbestos-related disease in 767 cases in year 2015. Based 
on the conducted study, they confirmed that even after very long intervals  
of up to 40 years since the last exposure, asbestos fibres were still detectable 
in the examined lung tissues. The above finding is very significant for  
employees working in the conditions of exposure to asbestos while applying 
for recognition of an occupational disease (Feder et al. 2018).

In the light of the research performed, Świątkowska confirmed an increase 
in diagnosed asbestos-related pathologies from 8% in 2000 to 25% in 2019.  
In the years from 2000 and 2019, 2078 diseases caused by exposure to asbes-
tos were diagnosed among workers reporting for medical examinations. 
Among these diseases, asbestosis was the predominant one with 1880 cases 
(90.5%), followed by lung cancer with 121 cases (5.8%) and pleural mesothe-
lioma with 77 patients (3.7%). The above data correspond with the data  
on aetiological factors and diagnosed occupational diseases in the Mazovia 
Province (Świątkowska 2020). 

As shown in the study by Jałowska et al., in 2017, skin diseases were 
ranked seventh among the most frequently diagnosed occupational diseases 
in Poland, whereas in 2003, they occupied the fifth position. A total of 1694 
cases of occupational skin diseases were diagnosed from 2003 to 2017.  
The most frequently diagnosed occupational skin disease was allergic contact 
dermatitis – 1364 cases of this disease, which represents 80.5% of all report-
ed occupational skin diseases. Chromates, chemicals used in rubber industry, 
formaldehyde, resins and adhesives constitute the most frequent allergenic 
substances causing this disease. The second most frequent occupational skin 
disease in the above period was irritant contact dermatitis – a total of 219 
cases were registered, i.e. 12.9% of all occupational diseases in this group. 
Chemical substances are the most common agents causing contact dermatitis 
due to irritation in the workplace. Contact urticaria was diagnosed in 68 
people, accounting for 4.0% of all occupational diseases. Urticaria is in the 
third place among the most common occupational diseases (Jałowska et al. 
2019). The above data are consistent with data relating to occupational  
diseases in this group diagnosed among workers in the Mazovia Province.

Data pertaining to occupational cancers from the period covered by the 
analysis in the Mazovia Province are consistent with results of the study  
by Rybka covering the Podkarpackie Province in the years from 2003  
to 2019. Rybka proved that occupational cancers accounted for 1.94% of all 
occupational diseases. Since 2006, incidence of occupational cancers has  
remained at a similar level. The most common sites of cancers of occupation-
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al aetiology included: a lung, bronchi and the larynx. The most frequently 
identified and diagnosed occupational cancers among the diagnosed cancers 
of occupational aetiology in the Podkarpackie Province were lung cancer and 
bronchial cancer (item 17.1 of the list, 8 cases in total). There were 4 cases  
of laryngeal cancer (item 17.7 of the list) and pleural or peritoneal mesothe-
lioma (item 17.2 of the list). There were 2 cases confirmed from item 17.3  
of the list – neoplasm of haematopoietic system and item 17.4 of the list – 
skin cancer (Rybka 2020). The data related to the identified cancers of occu-
pational aetiology resulting from exposure to chemical agents from the  
Podkarpackie Province correlates with the data from the Mazovia Province  
in the period covered by the analysis.

SUMMARY

For several years, health problems associated with exposure to chemical 
agents have constituted the subject of research of both global and national 
scientific institutions, including the Health and Safety Executive (HSE),  
the European Agency for Safety and Health at Work (EU-OSHA) and Cen-
tral Institute for Labour Protection - National Research Institute in Warsaw 
(Polish abbreviation: CIOP-PIB) as well as the Nofer Institute of Occupational 
Medicine in Łódź (Polish abbreviation: IMP). 

The continuous increase in the use of chemical agents in the work envi-
ronment constitutes one of the main causes of occupational diseases in Poland. 
There is a need for conscious involvement of all participants in the process, 
from authorities and institutions responsible for supervising employment 
establishments through employers and employees, in order to minimise the 
risk of occupational diseases. 

Workers are exposed to chemical agents at numerous workplaces.  
As confirmed by inspections of the State Sanitary Inspectorate, employers 
should reduce exposure of the worker to the lowest possible level by fulfilling 
their basic obligations (including making and documenting occupational  
exposure assessments, determining the values of the threshold limit values 
for chemical substances regularly, keeping the relevant records and imple-
mentation of the proper preventive measures). 

Promotion of pro-health attitudes among employees and employers  
by the authorities of the State Sanitary Inspectorate and the National  
Labour Inspectorate should constitute an important element of both prophy-
laxis and prevention of occupational diseases.

It is reasonable and fully justified to build awareness of employees about 
health risks related to work with the use of chemical agents, including the 
threats after completion of work under exposure to these agents due  
to the long latency period of particular disease entities.
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