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Abstract
Air pollution is a major cause of global threats to the environment and the 
population. It causes numerous diseases, especially respiratory and cardio-
vascular, contributing to premature mortality and tumors, among other. Eu-
ropean provisions in the area of air protection include solutions for the elim-
ination of various types of pollution from stationary, industrial and mobile 
sources. They provide an extensive legal system which is adapted to the dif-
ferences in the generation of pollutants, the extent of their toxicity, the im-
pact range, persistence in the environment, and bioaccumulation. Poland has 
adapted its legislation to the EU framework in this regard. In the article, we 
have presented the applicable legislation protecting against air pollution and 
its practical implementation by the Polish authorities. The performed analysis 
showed that the current, binding legislation is not fully able to protect the 
environment from the harmful effects of pollution.
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Introduction
Air pollution is a major cause of global threats to the 
environment and the population [1]. This is the great-
est public health problem, not only in Poland, but 
also in Europe and in the world. Poland, alongside 
Bulgaria, is one of the countries where air pollution is 
highest in the European Union [2]. Organization for 
Economic Cooperation and Development (OECD) 
warned recently that by 2050 air pollution in the 
cities will be a major environmental cause of death 
worldwide, surpassing the cause of death through in-
adequate quality of drinking water and lack of sanita-
tion [3]. WHO report REVIHAAP of 2013 provides 
an overview of research proving the correlation be-
tween air pollution and the incidence ratio [4].

In Poland, air pollution contributes to about 
45 000 premature deaths per year, and 97% of Poles 
is breathing air recognized by the World Health Or-
ganization (WHO) as harmful to health [2,5]. In ad-
dition, six of the ten most polluted cities in Europe 
are located in Poland [2]. The problems of pollution 
and the deterioration of health are upward trends. In 
Poland, the number of the prematurely-dead due to 
air pollution has already reached 51 000 [2].

Air Pollution Origins 
Air pollution occurs when gases, liquids and solids 
occur in the composition of air that are not its natu-
ral components, or are present in concentrations not 
corresponding to the natural composition of Earth’s 
atmosphere [6]. They are also the most dangerous 
kind of contamination, since it is impossible to reduce 
their operation to a  specific area. The International 
Labor Organization defines it as air contaminated by 
all substances that are harmful to health or otherwise 
dangerous, regardless of their physical form [7].

Currently, most of air pollution, more than a half, 
is produced by fuel and energy, metallurgical and 
chemical industries [8]. Substantial amounts of air 
pollutants are produced by the combustion of fossil 
fuels (coal, lignite, petroleum, natural gas, etc.) [9]. 
Transportation, mainly the wheeled vehicles, also has 
a  considerable share in air pollution. Coupled with 

the emitted car exhaust, it comprises a  third of the 
total carbon dioxide emissions into the atmosphere. 
Furthermore, vehicle exhaust include, among other, 
nitrogen oxides, sulfur compounds and lead com-
pounds. Refineries and petrochemical plants emit by-
products of oil refining into the air. [10]. The mining 
industry, on the other hand, involves the emissions 
of methane, a gas which is the main component of 
natural gas. Moreover, air is adversely affected by the 
storage and disposal of sewage and waste. Decompo-
sition of organic substances through microorganisms 
leads to emissions of methane (one of the greenhouse 
gases) and fragrant gases, which are a burden to the 
environment [11]. Households are another signifi-
cant source of air pollution. They emit gases into the 
atmosphere caused by the combustion of coal used 
for heating of residential buildings [12].

Excessive air pollution is currently stretched over 
more than 20% of the Polish territory, mainly in the 
area of industrial districts and large urban centers. 
Air pollution, however, can also come from countries 
neighboring with Poland. Poor air quality in Poland is 
caused mainly by emissions from the municipal and 
the road transport sectors. The result is a spin-off of 
huge amounts of exhaust gases into the atmosphere, 
which include carbon oxides (CO, CO2), sulfur ox-
ides (SO2, SO3), nitrogen oxides (NOx) along with 
dust, ashes and soot. Airborne particulates PM10 and 
PM 2.5 are particularly dangerous to human health. 
They comprise sulfur, mercury, nitrogen compounds, 
lead and other heavy metals [10,13,14].

Legal Bases of Air 
Protection in Poland
The main piece of legislation governing the air qual-
ity in Poland is the Act of 27 April 2001  – the En-
vironment Protection Act [15]. Solutions in this 
area adopted and applicable in the European Union 
have the greatest influence on the shaping of legisla-
tion on air protection. The source of the obligation 
to adapt Polish law with the Community law is the 
Europe Agreement of 16 December 1991 [16], which 
came into force on 1 February 1994. Under articles 
68 and 69, Poland has undertaken to harmonize its 
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laws, including the ecological ones, with Commu-
nity law. Adjustment of Polish law to EU law was of 
a  unilateral commitment, and its execution was set 
for a period of 10 years from the moment of the As-
sociation Agreement coming into force. Legislation 
adopted after 1989 was adapted to Community law in 
a greater or lesser extent.

European legislation on air protection includes 
solutions for the elimination of various types of pol-
lution from stationary, industrial and mobile sourc-
es. They provide an extensive legal system which is 
adapted to the differences in the generation of pol-
lutants, the extent of their toxicity, the impact range, 
holding time in the environment, and bioaccumula-
tion. [17] The EU model of air protection is based on 
the following principles of conduct:
•	 determining national annual emission limits 

(ceilings) for certain types of pollution;
•	 being responsible for the introduction of mea-

sures to ensure the maintenance of a designat-
ed ceiling lies with national authorities;

•	 determining the minimum standards of air 
quality and the obligation to take remedial ac-
tion when these standards are exceeded;

•	 determining acceptable emission limits for in-
dividual installations and industrial processes, 
as well as the duty of monitoring selected pol-
lutants at the source of emissions;

•	 introducing emission limit standards for mo-
bile sources and fuel quality standards;

•	 seeking to harmonize methods of measuring 
the concentration of pollutants and air quality 
monitoring strategies of the Member States;

•	 the public and all interested parties should 
have access to information on air quality.

The main legislation is the 2008/50/EC directive 
on air quality [18]. Its provisions are designed to 
limit air pollution to levels which minimize harm-
ful effects on human health or the environment. It 
sets out, among other, the concentration limits for 
major air pollutants (sulfur dioxide, nitrogen diox-
ide, nitrogen oxides, airborne particulates PM10 and 
PM2.5, lead, benzene, carbon monoxide and ozone), 
which cannot be exceeded within EU. Member 
States are obliged to designate zones and agglom-
erations for air quality assessment and management, 

monitoring long-term trends and allowing this in-
formation for public view. In places where air quality 
is good – such a state should be maintained; in ar-
eas where the limit is exceeded – appropriate action 
must be undertaken. Provisions of a binding nature 
are complemented by thematic strategies and other 
measures to address the environmental objectives in 
the transport and energy sectors.

Past efforts to improve the situation have been 
insufficient. Long-term violation of air quality stan-
dards in our country led to the European Commis-
sion initiating proceedings against Poland for the in-
fringement of the 2008/50/EC directive in December 
2015 [19]. This procedure is in progress, with a pos-
sible result in the imposition of high fines by the Eu-
ropean Court of Justice.

The scale of neglect in these activities has been 
confirmed by the Supreme Audit Office [20], which 
indicated that surveyed cities conducted corrective 
actions in a  limited manner for the protection of 
air. Their scale and pace were insufficient in view of 
persistent poor air quality. The same cities have been 
dominated by investments in transport and public 
transportation, and actions associated with warm-
ing of the buildings, i.e. those which have only an 
indirect impact on reducing emissions and concen-
trations of harmful substances in the air. Some cities 
even misinvested, e.g. Nowy Sacz, where the primary 
concern for the purity of air in winter is the burning 
of coal at homes, financed only the installation of 82 
solar collectors, instead of implementing a program 
for the elimination of low emissions. The tasks set out 
in programs to protect air should be controlled by the 
Inspectorate for Environmental Protection. However, 
the regional inspectorates for environmental protec-
tion have carried out such an inspection only once.

An important step on the way to improving air 
quality in Poland may be the amendment to the Envi-
ronmental Protection Law of September 2015, com-
monly referred to as the Antismog Law. It introduced 
additional regulations aimed at reducing emissions. 
On its basis and by resolution, the local authorities 
may determine which fuel and what types of boilers 
can be used in a given area. Earlier rules in this case 
were not precise enough, which prevented their prac-
tical application.
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So far, new permissions have been used only in the 
Lesser Poland province. The so-called Smog Act, ad-
opted in January 2016, provides that from 1 January 
2019 Krakow will introduce a  complete ban on the 
use of solid fuels [21]. The allowed fuels will only be 
gas, light fuel oil, heat system, electricity and renew-
able energy sources. The resolution gives a three-year 
adjustment period in conjunction with the funding 
of heat sources and mechanism for equalizing the 
difference in costs of their use. The Antismog Act is 
a necessary step, but not enough to improve air qual-
ity in Polish cities. It gives local governments the abil-
ity to determine fuel quality standards and technical 
parameters of the boilers, but does not force to take 
appropriate action, which would be a  much more 
effective solution. In addition, for the new rules to 
bring expected results, it is necessary to increase the 
efficiency of control measures and increase aware-
ness among the residents and local authorities of the 
existing causes of air pollution and associated risks.

Considering the fact that air quality in Poland still 
differs from the required standards, there is a need to 
take additional efforts to eliminate sources of pollu-
tion, primarily including low emissions. They should 
be tailored to the specifics of these entities, which are 
the main source of the problem. These include pri-
marily: low energy, individual fireplaces, the old mu-
nicipal heat sources (boilers, heating plants), small 
local energy sources for commercial and industrial 
applications. According to experts, the problem of 
low emissions will not be solved without introducing 
additional regulations, such as to determine emission 
standards for solid fuel boilers and to define quality 
standards for solid fuels. The introduction of the new 
rules will not produce the desired results, if not ac-
companied by greater determination in the imple-
mentation of the law [22].

Air Quality Monitoring 
in Poland
In order to maintain safe air quality standards, a sys-
tem for pollution monitoring has been established, 
which determines the environmental law and im-
plementing regulations. Currently, the system is 

compatible with the requirements of the 2008/50/EC 
directive [18] on ambient air quality and cleaner air for 
Europe [18] and the 2004/107/EC directive on heavy 
metals and polycyclic aromatic hydrocarbons [23].

The functioning of the system to assess air qual-
ity on the basis of the above rules has been defined 
by the National Environment Monitoring Program 
(NEMP) 2013-2015. [24] Measurements and air 
quality assessment serve to provide information on 
the levels of substances in the air in relation to air 
quality standards, identification of areas for improve-
ment of air quality and monitoring of the effective-
ness of corrective programs. The collected informa-
tion is used to protect the environment by systemati-
cally informing the authorities and the public about 
the quality of the environmental elements, abiding by 
environmental quality standards and the areas where 
these standards have been exceeded and the changes 
to existing quality natural elements, as well as the rea-
sons for these changes. 

As part of NEMP, the data on the state of the en-
vironment are generated and collected which the 
Republic of Poland is obliged to transfer under in-
ternational obligations. Information generated under 
NEMP is used by units of local and central govern-
ments for the operational management of the envi-
ronment by means of legal instruments, such as the 
procedure for environmental impact assessment, 
permits for the introduction of substances or energy 
into the environment, programs and plans for protec-
tion of the environment as a whole and its individual 
components, urban development plans. Information 
generated under NEMP is also used for monitoring 
the effectiveness of actions and strategic planning 
in environmental protection. Moreover, it forms the 
basis for strategic environmental impact assessments 
and is used for the planning of sustainable develop-
ment at all levels of management.

The collected information is also used for pur-
poses related to regional development and the use 
of structural and cohesion funds. One of the main 
purposes of the NEMP tasks is the generation of data 
and development assessments necessary to fulfill the 
signed and ratified international agreements by Po-
land in particular the constantly expanding duties of 
reporting the status of the individual components of 
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the environment to the European Commission, the 
European Environment Agency and the bodies of en-
vironmental conventions. The information produced 
by NEMP is also used in work on the formulation 
of negotiating positions of Polish proposals concern-
ing the new regulations of the European Union in the 
field of environmental protection.

State Environmental Monitoring provides data col-
lection subject to sharing under the provisions of the 
Act of 3 October 2008 on the provision of sharing in-
formation about the environment and its protection, 
public participation in environmental protection and 
environmental impact assessments, regulating issues 
of free access to environmental information [25]. The 
statutory objectives of the State Environmental Mon-
itoring (SEM) are fulfilled through partial tasks, in-
cluding studying indicators characterizing the indi-
vidual components of the environment, observation 
of natural elements, the collection and analysis of the 
results of research and observation, obtaining infor-
mation on the pressures on the individual elements 
of the environment, assessment of status and trends 
in the quality of individual elements of the environ-
ment based on established criteria to identify areas 
exceeding environmental quality standards, analysis 
of cause-and-effect relationships, drafting summa-
ries, reports, messages, and making them available in 
print or electronic media. In order to provide easy 
access to current measurement data and results of the 
work carried out within SEM, the Inspection regu-
larly updates thematic websites.

The activities of the State Environmental Monitor-
ing (SEM) under art. 24 of the Act of 20 July 1991 
the Inspection of Environmental Protection [26] are 
coordinated by the bodies of the Inspection of En-
vironmental Protection. On the provincial level, the 
tasks of SEM is performed by the provincial environ-
mental protection inspector as a body of government 
administration (art. 3 and art. 5 of the Act). At the 
national level, SEM tasks are performed by the Chief 
Inspector of Environmental Protection (CIEP), who 
is also the coordinator of the activities carried out for 
the needs of the State Environmental Monitoring. 
The implementation of SEM tasks also involves oth-
er committed units required to do so under the law, 
e.g. organs of government administration and local 

government, services, road, airports, railways and 
installations managers, as well as research institutes 
carrying out tasks under agreements with CIEP. The 
work of all these bodies is supervised by CIEP.

“The State Environmental Monitoring Program for 
the years 2016-2020” [27] is now being implemented. 
Every year in Poland, air quality is assessed for the 
pollution with 12 substances: sulfur dioxide, nitrogen 
dioxide, carbon monoxide, benzene and ozone, air-
borne particulates PM10 and PM2.5, and pollutants 
found within PM10: lead, arsenic, cadmium, nickel 
and benzo(a)pyrene.

Monitoring systems are largely based on the net-
works of measuring stations deployed as needed at 
critical points of the province (mostly cities). Fur-
thermore, the results from the measuring stations 
can be complemented by the results of mathematical 
modeling of pollutant dispersion. The data from the 
measuring stations are stored in the database sys-
tems of the Regional Inspectorate of Environment 
and are sent to the national base located at the Chief 
Inspectorate for Environmental Protection. In 2013, 
measurements were carried out by aspiration method 
at 809 automatic stations, 983 manual positions and 
passive methods at 1137 positions.

According to the art. 89 section 1 of the Environ-
mental Protection Act [15], on the basis of measure-
ments carried out at the stations of the State Environ-
mental Monitoring, the Provincial Inspector of Envi-
ronmental Protection (PIEP) shall assess the quality 
of air in the region for the previous calendar year un-
til April 30 of the current year. The results of evalua-
tions are published in the form of provincial reports 
available on PIEP website. PIEP forwards the results 
of evaluations to the Management Board of the prov-
ince which, if necessary, develops and implements 
a program for the protection of air in the province for 
selected zones, in which air quality standards have 
been violated. The Chief Inspector of Environmental 
Protection performs a cumulative assessment of air 
quality on the basis of annual air quality assessments 
made by PIEP.

The monitoring system distinguishes between pol-
lutants covered by an annual assessment of air quality 
and pollution covered by long-term assessment of air 
quality. The annual air quality assessment takes into 
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account the substances for which national legislation 
and EU directives specified standard concentration 
in the form of acceptable levels / target / long-term 
goal in the air, for the protection of human health and 
plant protection. The evaluations conducted under 
the terms of fulfillment of the criteria laid down to 
protect the health of people currently included: sulfur 
dioxide (SO2), nitrogen dioxide (NO2), carbon mon-
oxide (CO), benzene (C6H6), ozone (O3), PM10 and 
PM2, 5, heavy metals: lead (Pb), arsenic (As), cad-
mium (Cd) and nickel (Ni) in PM10 and benzo(a)
pyrene (B(a)P) in PM10. Assessments made in terms 
of meeting the criteria referenced to plant protection 
includes: sulfur dioxide (SO2), nitrogen oxides NOx 
and ozone (O3).

Air quality assessment is performed with respect 
to the area of zone [25]. Based on the results of annu-
al air quality assessment, each individual substance is 
classified for zones, in which levels:
•	 exceed the permissible level magnified the 

margin of tolerance,
•	 are between the acceptable level and the ac-

ceptable level magnified by the margin of 
tolerance,

•	 do not exceed the acceptable level,
•	 exceed the target level,
•	 do not exceed the target level,
•	 exceed the long-term level (only ozone),
•	 do no exceed the level of long-term goal (only 

ozone).

Conclusion
The World Health Organization announced that the 
PM2.5 and PM10 particulates can cause adverse ef-
fects in human health (in terms of cancer, respiratory 
and cardiovascular diseases), even at concentrations 
that are lower by half than those considered accept-
able in the European Union [4, 5, 28]. The existing 
system of monitoring air pollution is working effi-
ciently in our country, but legal measures to reduce 
the emission of harmful substances into the atmo-
sphere seem to be ineffective. Recently, this has been 
confirmed by numerous violations of air pollution 
standards in Poland. Increase of this phenomenon 

should arouse concern and lead to the solution of 
this problem as soon as possible. Undoubtedly, all ef-
forts to improve air quality, other than appropriate 
legislation, will require ongoing significant financial 
outlays. However, such investments in the long term 
show that, in the future, we can expect significant 
savings associated with the reduction of costs in the 
medical field resulting from a reduction in the inci-
dence of cancer, respiratory and cardiovascular dis-
eases. Scientific reports on the impact of air pol-
lution on other aspects of health are numerous but 
inconsistent [1]. Therefore, we cannot underestimate 
the unresearched full impact of harmful substances 
in the air on human reproductive health [29]. Past re-
search in this area alarmed about the adverse effects 
on semen parameters or pregnancy [30,31,32]. It has 
already been proven that particulates impact genetic 
disorders of male reproductive cells and cause some 
defects in the fetus [31,33,34]. Consequently, it can 
be expected that, other than the current risks posed 
by air pollution, we will perhaps acquire knowledge 
on epigenetic effects in the future epigenetic effects 
(diseases occur in later generations as a result of the 
modification of genetic material by some chemical 
compounds) [33,34].

Taking into account all aspects of health, from 
exposure to air pollution, we should decisively pur-
sue to solve this problem at the central government 
(effective legal solutions combined with budget sup-
port), but also to build public awareness of the scale 
of this problem at the same time.

References
1. Colao A, Muscogiuri G, Piscitelli P. Environment 

and Health: Not Only Cancer. Int J Environ Res Pu-
blic Health. 2016 Jul 19;13(7).

2. European Environment Agency. Air quality in Eu-
rope — 2016 report. ISSN 1977-8449.

3. The Organisation for Economic Co-operation 
and Development The economic consequences 
of outdoor air pollution. Aviable online: https://
www.oecd.org/environment/indicators-mo-
delling-outlooks/Policy-Highlights-Economic-
consequences-of-outdoor-air-pollution-web.pdf



EJMT 1(18) 2018 • European Journal of Medical Technologies

27 Copyright © 2018 by ISASDMT

4. Raport WHO REVIHAAP [on-line]: http://www.
euro.who.int/en/health-topics/environment-and-
-health/air-quality/publications/2013/review-
of-evidence-on-health-aspects-of-air-pollution-
revihaap-project-final-technical-report

5. World Health Organization. WHO 2006. Air Quality 
Guidelines—Global Update 2005. Available [on-li-
ne] accessed on 15 June 2016: http://whqlibdoc.
who.int/hq/2006/WHO_SDE_PHE_OEH_06.02_
eng.pdf.

6. Chmielowiec-Korzeniowska A, Tymczyna L, Drabik 
A, Krzosek Ł. Microbial contamination level of air 
in animal waste utilization plants.AnnAgric Envi-
ron Med. 2016;23(1):54-8.

7. Konwencja Nr 148 dotycząca ochrony pracowni-
ków przed zagrożeniami zawodowymi w  miej-
scach pracy, z 20 czerwca 1977 (Dz.U. 2004 Nr 29 
poz. 255, teksty oryginalne). 

8. Kamiński S.: Podstawowe zanieczyszczenia po-
wietrza. Ekoportal.gov.pl.

9. Huang K, Fu JS. A global gas flaring black carbon 
emission rate dataset from 1994 to 2012. Sci Data. 
2016 Nov 22;3:160104. 

10. Isaac JoshuaRameshLalvani J, Parthasarathy M, 
Dhinesh B, Annamalai K. Pooled effect of injec-
tion pressure and turbulence inducer piston on 
performance, combustion, and emission cha-
racteristics of a  DI diesel engine powered with 
biodiesel blend. Ecotoxicol Environ Saf. 2016 
Dec;134(Pt 2):336-343. 

11. Toet S, Oliver V, Ineson P, McLoughlin S, Helgason 
T, Peacock S, Stott AW, Barnes J, Ashmore M. How 
does elevated ozone reduce methane emissions 
from peatlands? Sci Total 

12. Wyss AB, Jones AC, Bølling AK, Kissling GE, Char-
tier R, Dahlman HJ, Rodes CE, Archer J, Thornburg 
J, Schwarze PE, London SJ. Particulate Matter 2.5 
Exposure and Self-Reported Use of Wood Stoves 
and Other Indoor Combustion Sources in Urban 
Nonsmoking Homes in Norway. PLoS One. 2016 
Nov 17;11(11):e0166440

13. Gąsiorowski M, Sienkiewicz E. The Sources of Car-
bon and Nitrogen in Mountain Lakes and the Role 
of Human Activity in Their Modification Determi-
ned by Tracking Stable Isotope Composition. Wa-
ter Air Soil Pollut. 2013 Apr;224(4):1498.

14. Mojska H, Gielecińska I, Cendrowski A. Acrylamide 
content in cigarette mainstream smoke and esti-
mation of exposure to acrylamide from tobacco 

smoke in Poland.Ann AgricEnviron Med. 2016 
Sep;23(3):456-61.

15. Ustawa z dnia 27 kwietnia 2001 r. – Prawo ochrony 
środowiska (Dz.U. z 2016 r., poz. 672 tj.).

16. Układ Europejski z  16 grudnia 1991 roku (Dz.U. 
1994 nr 11 poz. 38).

17. European Commission, Environment [on-line] 
http://ec.europa.eu/environment/air/index_en.htm

18. Dyrektywa Parlamentu Europejskiego i  Rady 
2008/50/WE z  21 maja 2008 r. w  sprawie jakości 
powietrza i  czystszego powietrza dla Europy, OJ 
L152 z 11 czerwca 2008 r., s. 1–44.

19. Implementacja prawa klimatyczno-energetyczne-
go UE w  Polsce [on-line] http://www.clientearth.
org/reports/implementacja-prawa-klimatyczno-
energetycznego-ue-w-polsce.pdf

20. Informacja o wynikach kontroli „Ochrona powie-
trza przed zanieczyszczeniami”, NIK 2014, https://
www.nik.gov.pl/plik/id,7764,vp,9732.pdf.

21. Uchwała nr XVIII/243/16 Sejmiku Województwa 
Małopolskiego z  15 stycznia 2016 r. wsprawie 
wprowadzenia na obszarze Gminy Miejskiej Kra-
ków ograniczeń w  zakresie eksploatacji instala-
cji, w  których następuje spalanie paliw [on-line] 
http://bip.malopolska.pl/umwm/Article/get/
id,1159347.html

22. INFOS, Biuro Analiz Sejmowych, lipiec 2016 r.[on-
-line] http://www.bas.sejm.gov.pl/zespol.php

23. Dyrektywa 2004/107/WEParlamentu Europejskie-
go i Rady z dnia 15.12.20144 r. w sprawie arsenu, kad-
mu, rtęci, niklu i wielopierścieniowych węglowo-
dorów aromatycznych w  otaczającym powietrzu 
[on-line] http://eur-lex.europa.eu/legal-content/
PL/TXT/?uri=CELEX%3A02004L0107-20150918

24. Program Państwowego Monitoringu Środowiska 
na lata 2013 – 2015. Główny Inspektor Ochrony 
Środowiska, Warszawa 2012. 

25. Ustawa z  dnia 3 października 2008 r. o  udostęp-
nianiu informacji o  środowisku i  jego ochronie, 
udziale społeczeństwa w  ochronie środowiska 
oraz o  ocenach oddziaływania na środowisko 
(Dz.U.2016.353 t.j.).

26. Ustawa z dnia 20 lipca 1991 r.o Inspekcji Ochrony 
Środowiska (Dz.U.2016.1688 t.j.).

27. Program Państwowego Monitoringu Środowiska 
na lata 2016 – 2020. Główny Inspektor Ochrony 
Środowiska, Warszawa 2015.

28. Jedrak J. Wpływ zanieczyszczenia powietrza 
na centralny układ nerwowy. [on-line] www.



EJMT 1(18) 2018 • European Journal of Medical Technologies

28 Copyright © 2018 by ISASDMT

krakowskialarmsmogowy.pl/text/download/
id/140

29. Frutos V, González-Comadrán M, Solà I, Jacqu-
emin B, Carreras R, ChecaVizcaíno MA. Impact of 
air pollution on fertility: a systematic review. Gy-
necolEndocrinol. 2015 ;31(1):7-13.

30. Lafuente R, García-Blàquez N, Jacquemin B, Checa 
MA.Outdoor air pollution and sperm quality. Fer-
tilSteril. 2016 ; 15;106(4):880-96

31. Chen EK, Zmirou-Navier D, Padilla C, Deguen S. Ef-
fects of air pollution on the risk of congenital ano-
malies: a systematic review and meta-analysis. Int 
J Environ Res Public Health. 2014;11(8):7642-68.

32. Coker E, Liverani S, Ghosh JK, Jerrett M, Beckerman 
B, Li A, Ritz B, Molitor J. Multi-pollutant exposure 
profiles associated with term low birth weight in 
Los Angeles County. Environ Int. 2016; 91:1-13.

33. Vecoli C, Montano L, Andreassi MG. Environmen-
tal pollutants: genetic damage and epigenetic 
changes in male germ cells. Environ SciPollut Res 
Int. 2016;23(23):23339-23348.

34. Jurewicz J, Radwan M, Sobala W, Polańska K, Ra-
dwan P, Jakubowski L, Ulańska A, Hanke W. The 
relationship between exposure to air pollution 
and sperm disomy. Environ Mol Mutagen. 2015 
Jan;56(1):50-9


