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Abstract:

Introduction/purpose: e research subject in this article is the status of the air quality in the city of Novi Sad and its impact on
the health of the population. Тhe relation between these two points will be presented using the DPSEEA model. e research
aim of this article is to apply proper measures in order to mitigate negative effects on human health, based on scientific knowledge
related to air quality influence on the health of the Novi Sad population. e basic hypothesis of this research implies that air
quality affects Novi Sad’s population health.
Methods: e following methods were used in this article: modeling, analysis-synthesis, statistic method, classification method,
combining method, geographic-ecological method, method of geographic-medical description, method of the medical geography
forecast as well as cartographic method.
Results: Based on the DPSEEA model and the example of the air pollution in the city of Novi Sad, the following was identified:
air pollution driving forces, pressures, state of the air quality, population exposure to air pollution, effects on human health as
well as measures and actions that should be conducted. e mentioned model was also used to present the relationship between
these segments.
Conclusion: e given model deals with a wide spectrum of potential forces (harmful effects) and necessary community actions,
bringing together professionals, people in the field and those from laboratories as
Keywords: air quality, city of Novi Sad, DPSEEA model, health effects, protecting measures.

Pезюме:

Введение/цель: Исследовательской проблемой данной статьи является здоровье населения города Нови-Сад. Предметом
исследования является состояние качества воздуха. В статье представлена взаимосвязь между этими сегментами с
помощьюмодели DPSEEA. Цель данной статьи заключается в привлечении внимания кнеобходимости сохранения
здоровья населения Нови-Сада. Социальная цель исследования должна обеспечить предоставление населению Нови-Сада
научных данныхо влиянии качества воздуха, а на основании этих данных должны быть предприняты надлежащие меры для
смягчения негативного воздействия на здоровье населения. Основная гипотеза настоящего исследования отталкивается
от факта, что качество воздуха влияет на здоровье населения в городе Нови-Сад.
Методы: В статье применялись следующие методы: моделирование, анализ-синтез, статистический метод, метод
классификации, метод комбинирования, географо-экологический метод, метод географо-медицинского описания, метод
медико-географического прогноза, а также картографический метод.
Результаты: Используя модель DPSEEA на примере загрязнения воздуха в городе Нови-Сад, были выявлены следующие
факторы: движущие силы загрязнения воздуха, давление и состояние качества воздуха, подверженность населения
загрязнению воздуха, влияние на здоровье человека, а также меры и действия, которые следует предпринять. С помощью
вышеупомянутой модели также была представлена взаимосвязь между этими сегментами.
Вывод: Применение настоящей модели включает широкий спектр потенциального влияния (негативного воздействия)
и, как следствие, вынужденных действий сообщества, объединяя экспертов, полевых и лабораторных специалистов, а
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также руководителей (менеджеров) в области управления окружающей средой и общественным здравоохранением с целью
всестороннего устранения возникших проблем.
Ключевые слова: качество воздуха, город Нови-Сад, модель DPSEEA, источники загрязнения, здоровье
населения, меры защиты.

Abstract:

Увод/циљ: Предмет истраживања овог рада јесте стање квалитета ваздуха у граду Новом Саду и његов утицај на здравље
становништва. У раду је представљена веза између ових сегмената применом модела DPSEEA.Основни циљ истраживања
јесте да се на основу научних сазнања у вези са утицајем квалитета ваздуха на здравље становништва Новог Сада, предузму
одређене мере ради отклањања негативних последица по здравље. Основна хипотеза истраживања полази од чињенице да
квалитет ваздуха утиче на здравље становништва Новог Сада.
Методе: У истраживању су коришћене следеће методе истраживања: метод моделовања, метод анализа-синтеза,
статистички метод, метод класификације, комбиновани метод, географско-еколошки метод, метод медицинско-
географског описивања, метод медицинско-географске прогнозе, као и картографски метод.
Резултати: Применом модела DPSEEA на примеру загађења ваздуха на територији Новог Сада идентификовани су
покретачи загађења ваздуха, притисци и стање квалитета ваздуха, изложеност популације загађењу, здравствени ефекти,
као и мере заштите и акције које би требало спровести. Такође, применом наведеног модела представљена је веза између
наведених сегмената.
Закључак: Примена овог модела обухвата широки спектар потенцијалних сила (штетних дејстава) и акција заједнице које из
њих произилазе, доводећи у везу професионалне кадрове, људе са терена и из лабораторија, као и руководиоце (менаџере)
из области управљања животном средином и јавног здравља, са циљем да се на свеобухватнији начин баве решавањем
наведених проблема.
Keywords: квалитет ваздуха, град Нови Сад, модел DPSEEA, извори загађења, здравље становништва, мере заштите.

Introduction

e purpose of this article is to apply the existing scientific knowledge in the area of medical geography in the
scientific description and merging of the data on the air quality and the health of the population of the city of
Novi Sad. Medical geography studies the relation between the geographic environment and health, especially
estimating the way natural and social environments shape the health and well-being of every individual
(Cromley&McLafferty, 2012). According to the World Health Organisation (WHO), health is not just
the absence of disease, but the reflection of social and mental well-being of individuals in communities as
well (World Health Organisation, 2020). e field of medical geography has developed rapidly in the last
decade acknowledging that the concept of “location” plays an important role in understanding the health of
individuals (Kwan, 2012, pp.891-892), while the progress in spatial modelling has eased the spatial analysis
in different segments, spatial as well as temporal (Cromley&McLafferty, 2012).

An important segment is certainly air quality as it represents an important factor in evaluating not only
the environment, but the life quality of the population in any state. e relationship between air quality and
human health is not only of national significance but a global issue as well. e commonly known fact is
that polluted air could be spread through the atmosphere to other states, causing serious consequences on
the environment and human health. Life quality, living conditions and the quality of all components and
segments of the environment, air quality being one of them, represent an imperative of social development.
e relationship between air quality and human health has been known through history and negative
effects have already been determined. However, development and survival of society in general still lead to a
continuous increase in air pollution although negative pressures have already been determined. e example
is certainly the territory of Novi Sad and the entire Autonomous Province of Vojvodina.

Modelling is a case-dependent reduction (abstraction) of a real-world problem to its relevant aspects.
Models reduce complex problems to simpler shapes, easier to manage. e skill of the model definition is in
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finding a formal system whose behaviour will successfully simulate the behaviour of specific aspects of the
real world (Kričković, 2018, p.28).

According to a WHO working group, feasibility was pointed out as the key determinant in choosing
the Environmental (public) Health Indicators (EHIs), as well as the proportion of their usability in
multinational analyses which connect information collected from the environment and health systems
(Matić et al, 2013, p.10). e same group of experts established a model which could be used in an
Environmental Health Programme information system. e model is named by the starting letters of its
structure elements (the DPSEEA-model): D – driving force; P – pressure; S – situation (environment
status); E – exposure; E – effects, and A – actions (should be conducted in a public health system) (Matić
et al, 2016, p.5). Figure 1 shows the DPSEEA model, which describes how driving force, pressure, state of
the environment, exposure, and effects affect actions, e.g. measures which should be conducted in order to
protect human (public) health.

FIGURE 1
DPSEEA model - framework scheme

(Carneiro et al, 2006)

Results of the research and the discussion

If the DPSEEA model could be shown using air pollution as an example, its elements would have the
following meanings:

D = industry; the usage of fossil fuels in traffic; the number of kilometres per passenger in traffic;
P = emission of pollutants in the air;
S = the concentration of pollutants in the air (emission);
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E = population exposure to pollutants; the number of inhabitants exposed to excessive air pollution; the
number of days with excessive pollution;

E = quantified health effects of the polluted air; the number of respiratory and cardiovascular diseases; and
A = imposed measures by the public health service in order to reduce air pollution as well as harmful effects

on public health (Matić et al, 2016, p.6).
e DPSEEA model used in this article presents the biggest contaminant - industry as a driving force

of air pollution in Novi Sad, while particles of sulphur and nitrogen oxides, as well as РМ10 and РМ2.5

particles, whose concentration is measured, present pressure on the health of the population. Pollutants from
individual household heating systems during cold weather and PCDF/D particles, whose concentration
is not measured, also present pressure on public health. One of big pressures on the environment, as well
as on air quality, is certainly traffic i.e., the usage of fossil fuels as well as the number of kilometres per
passenger in traffic. However, there is no statistical data which could show this segment; therefore, it is not
considered in this work. e emission of pollutants, i.e. their average annual values, is presented as a situation.
Excessive values of pollutants represent exposure to harmful effects in the environment; long-term exposure
to pollutants is related to numerous chronic diseases, such as lung cancer and cerebrovascular diseases as
well as children respiratory diseases. e number of patients with respiratory and cardiovascular diseases
represents an effect on public heath due to exposure to pollutants. e measures imposed by public health
officials represent activities conducted in the public health system in order to mitigate air pollution effects.
Figure 2 shows the relationship between air quality and public (population) health in Novi Sad together with
the segments of the mentioned model.

FIGURE 2
Air quality - public (population) health in Novi Sad relation model

It is necessary to consider air quality as one of the factors affecting public health. In order to represent the
most real situations, it is necessary to optimize air quality measures. e established automatic air quality
measuring stations monitor air quality; quantity and the basic principles of the measuring stations will be
described later in this article. Also, the responsibilities of national and local authorities for these stations will
be specified.
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According to the Development Strategy of AP Vojvodina 2014-2020, air quality in urban areas is affected
by energy facilities, increasing number of vehicles, and industry. e geographic-ecological method makes it
possible to conclude that air pollution in Novi Sad has its origins mostly in stationary and mobile pollution
sources, and less in closed space. e main stationary pollution sources are the oil refinery, power plants
and heating plants, chemical industry facilities, fuel combustion products in households and individual
heating boiler rooms, construction industry, inappropriate storing of raw materials, landfills, etc. (Službeni
list APV, 13/2014, p.150). e problem of air pollution caused by heating plants is one of the most significant
environmental problems of large cities, and also that of Novi Sad, the second largest city in Serbia (Petrović,
2017, p.6).

e important sources of air pollution in Novi Sad are: NIS Gazpromne, Chemical industry Novi Sad,
Albus (detergents and cosmetics industry facility), Gumins (rubber processing, as part of chemical complex
industry, developed for producing tractor tires and production of rubber-technical goods), metallurgy
complex Pobeda, Novkabel (in the area of electric machines and cables), textile industry, leather industry
complex Novitet, Neimar (construction industry) as well as Buducnost (Chamber of Commerce and
Industry of Vojvodina, 2020).

e public enterprise Nana Industrija Srbije, NIS – Oil Industry of Serbia from Novi Sad unites
production of oil, gas and oil products - engine and industry fuels, lubricants and other products based
on oil. In oil refinery processes, there is significant air pollution due to the presence of easy-to-evaporate
hydrocarbons and other aromatic compounds. Heating plants which use fossil fuels (lignite) and oil and
oil products industry are the most significant environmental pollutants. Environmental pollution could be
present in any process of electric industry: coal production (mining and surface mines), production and
distribution of electric power, oil and gas sectors, starting from research and then exploitation and especially
in oil processing and transport (Službeni glasnik Republike Srbije, 44/2005).

Besides being caused by old technology used in production processes, absence of exhaust filtering or poorly
efficient existing filters, irrational usage of raw materials and energy, as well as poor maintenance, significant
air pollution is also caused by inadequate storing and disposal of by-products. It is considered that vehicles
are one of the most significant air pollutants in Novi Sad. Exhaust gasses emissions release sulphur dioxide,
carbon monoxide, nitrogen oxide, ozone, and particles into the atmosphere. e data on vehicle emissions are
still missing both for the city of Novi Sad and for Vojvodina province (Službeni list APV, 13/2014, p.150).

Air quality state on the territory of the city of Novi Sad and pressures on the environment

Data on air quality and possible health effects are taken from the Report on the air quality state for 2018,
as well as from the Report on the environment for 2018 issued by the Serbian Environmental Protection
Agency (SEPA) in 2019. Data on health effects are taken from the Report on Public Health for the City of
Novi Sad for 2018 issued by the Institute of Public Health of Vojvodina in 2019 as well as from the Health-
Statistic Yearbook for 2018 issued by the Institute of Public Health dr Milan Jovanovic Batut.

According to the Report on the environment for 2018, air quality is estimated based on available data in
compliance with the regulations and recommendations from the Environment Accession Project – ENVAP.
e available results from referent monitoring in national and local networks of measuring stations are
used for estimating air quality in 2018. According to the Report on the air quality state for 2018, “urban
agglomeration Novi Sad“ covers the territory of the city of Novi Sad (Environmental Protection Agency of
the Ministry of Environmental Protection of the Republic of Serbia, 2019a, p.12).

ere is no national cadastral of air pollutants in urban areas in Vojvodina province. Neither there is a list
of polychlorinated dibenzofurans and dioxins (PCDF/D) which are significant pollutants and whose sources
are uncontrolled municipal waste incineration, metallurgy and open fires aer harvesting. Monitoring of air
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pollutants emission from individual heating boiling rooms and domestic fireplaces in heating seasons is also
missing. (Službeni list APV, 13/2014, p.150)

According to the Report on the environment for 2018, the air in Novi Sad was clean or slightly polluted.
It is important to note that, in the beginning of 2018, the automatic measuring station was switched off
due to big construction works. e air quality in the city of Novi Sad varies, but since 2016 it has been in
the first category, i.e. clean or slightly polluted. According to the Report on the air quality state for 2018,
increased content of heavy metals in analyses was from РМ10 samples taken from the Novi Sad – Liman
(161) measuring station, part of SEPA’s national network of measuring stations. (Environmental Protection
Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b, p.28).

Based on the statistical method, the average annual values of pollutants concentration in two measuring
stations in Novi Sad are shown in Table 1 and it could be noticed that the number of days with excessive
values of pollutants was 35 for РМ10, and 21 for O3. erefore, the air quality was in the First category
according to the classification method. e question remains whether it is possible that only two measuring
stations monitor the air quality in a city as big as Novi Sad.

Табле 1
Average annual concentration of air pollutants

(Environmental Protection Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b, p.42), adjusted

A combination of methods, i.e. the classification method and the analysis of the Report on the air quality
state for 2018, and the comparison of the air quality categories for the last 9 years made it possible to conclude
that in 2010 and 2011 the air quality in Novi Sad was in the third category.

During 2012 to 2014, the air quality was in the first category; in 2015, it was in the second category, while
in the period from 2016 to 2018, the air quality was in the first category. When the air quality categories are
concerned, it is important to notice that there are specific warnings and recommendations to the population
for certain categories of air quality.

Increased concentrations of pollutants during winter are not surprising regarding increased usage of coal,
fuel oil or gas for heating, i.e. heating plants (Institute of Public Health of Vojvodina, 2019a, p.7). e
assumption is that the increased concentration of PM10 and СО2 particles during the winter period is caused
by the usage of these fossil fuels. is relation between pollutants and weather parameters, not just during
the heating season but during the whole year as well, points out to a possible source of pollution in Novi Sad,
i.e. to a possible influence of weather on air quality.

When possible sources of pollutants related to urban areas (traffic/household heating) are considered, the
results show that traffic has a more significant influence on air quality during the summer period. is implies
a bigger influence of household heating and heating plants during winter.

Also, according to the same study, air quality is more related to weather parameters during the summer
period, when humidity is lower and there are conditions for spreading air pollutants characteristic for urban
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areas whilst during winter, due to higher air pressure, there are conditions for an increased number of PM10

particles (Institute of Public Health of Vojvodina, 2019a, p.9).
e cartographic method, Figure 3ab and Figure 4ab, shows the spatial distribution of SOx and NОx

emissions by municipalities and quadrants of 25x25 kilometres. e data used for this model are taken
from the National Register of Pollution Sources (NRIZ) as an information subsystem of the Environmental
Information System of the Republic of Serbia. According to Figure 3a b, the average annual SOx emission
for Novi Sad is in the range from 1 to 100 tons per year, and according to Figure 4a b the average annual
NОx emission is in the range from 100 to 1,000 tons per year.

FIGURE 3A
Spatial distribution of sulphide oxides by municipalities in Serbia

(Environmental Protection Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b, p.19), adjusted
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FIGURE 3B
Spatial distribution of sulphide oxides by municipalities in Serbia

(Environmental Protection Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b, p.19), adjusted
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FIGURE 4A
Spatial distribution of nitrogen oxides by municipalities in Serbia

(Environmental Protection Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b, p.19), adjusted
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FIGURE 4B
Spatial distribution of nitrogen oxides by municipalities in Serbia

(Environmental Protection Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b, p.19), adjusted

Novi Sad’s population exposure to variable air quality

According to the Statistical Office of the Republic of Serbia in 2017, Novi Sad had the population of 356,126
inhabitants, which is 55,000 more inhabitants than in the census of 2002. From the Report on Population
Health in Novi Sad for 2018, it is clear that excessive values of the following pollutants were determined in
Novi Sad: PM2,5 suspended particles exceeded the limit values by 12% (the limit value is 25 µg/m3), PM2,5

suspended particles exceeded the permissible values by 8 % (the permissible value is 26.4 µg/m3) and the
concentration of benzo(a)pyrene in PM10 suspended particles exceeded the prescribed values in 69% (the
prescribed value is 1 ng/m3) (Institute of Public Health of Vojvodina, 2019b, p.110).

e values exceeding the prescribed concentrations of air pollutants in Novi Sad during one year period
are presented using the cartographic method in Figure 5. Urban areas are shown in black, while suburban
areas are shown in purple. e City’s Direction for Environment's data is used for this method and provided
by the Institute of Public Health of Vojvodina.
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According to the same report, exceedances of the limit values of air pollutants are determined daily: limit/
permissible concentration value (50/50 µg/m3) for PM10 suspended particles during 14 days, which is 25%
of 112 controlled days. Exceeded values were in the range from 52 to 88 µg/m3; daily limit/permissible value
(85/97 µg/m3) for nitrogen oxide during 10 days, limit values (2.77%) and 7 days, permissible values (1.94%)
out of 361 controlled days (Institute of Public Health of Vojvodina, 2019b, p.111).

e concentrations of nitrogen-dioxide exceeding daily limits were in the range from 85.5 to 134 µg/m3;
the concentrations of ozone exceeded the prescribed value (120 µg/m3) during five days out of 350 controlled
days.

ese exceeded values were in the range from 121.5 to 205 µg/m3. According to the Report on Public
Health in Novi Sad for 2018, due to national regulation, daily concentrations of PM2.5 particles are analysed
only annually.

FIGURE 5
Values exceeding the prescribed concentrations of air pollutants in Novi Sad during one year period

(Institute of Public Health of Vojvodina, 2019b, p.110), adjusted

e cartographic methodis used in Figure 6 to show exceedances of daily concentrations of air pollutants
in Novi Sad during 2018. Urban areas are marked in black, and suburban areas are marked in purple. is
method used the data from the City’s Direction for Environment, provided by the Institute of Public Health.
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FIGURE 6
Exceedances of the prescribed concentrations of air pollutants in Novi Sad on a daily basis during 2018

(Institute of Public Health of Vojvodina, 2019b, p.111), adjusted

Effects of degraded air quality on the population health in Novi Sad

Medical disorders caused by air pollution (inner and external) in urban and rural areas in both developed
and undeveloped regions of the world could be due to acute or chronic exposure (Pirić et al, 2018, p.29).

Based on the medical-geographic description method and the analysis of the Report on Public Health
in Novi Sad for 2018, the leading causes of deaths are chronic non-infectious diseases (cardio vascular and
malignant diseases, respiratory and digestive system diseases, diseases related to endocrine system, nutrition
and metabolism) which make 86.2% of mortality. e most significant public health problem of Novi Sad
is chronic non-infectious diseases (Institute of Public Health of Vojvodina, 2019b, p.8). According to the
same report, almost half of the morbidity rates outside of the Novi Sad health system are due to diseases
related to the cardiovascular system, the respiratory system, skin, muscles, bones and the digestive system. e
leading causes of diseases among children in Novi Sad are diseases related to the respiratory system (Institute
of Public Health of Vojvodina, 2019b, p.8).

e total registered morbidity in primary care in Novi Sad during 2018 was 368,023 cases, with the
leading diseases related to the cardiovascular system (15.2%) and the respiratory system (12.7%) (Institute of
Public Health of Vojvodina, 2019b, p.36). Occupational medicine provides primary health care for working
population. is service registered 122,764 cases of morbidity. e leading causes of diseases were diseases
related to the respiratory system (16.9%) and the cardiovascular system (10.4%) (Institute of Public Health
of Vojvodina, 2019b, p.37). e pre-school health services registered 105,630 cases of diseases. e majority
of those were diseases related to the respiratory system (49%) and the upper tract (17.1%) (Institute of Public
Health of Vojvodina, 2019b, p.38). e total registered morbidity in school health services was 81,337 cases.
e leading causes were diseases related to the respiratory system (40.8%) (Institute of Public Health of
Vojvodina, 2019b, p.39). e leading death causes of hospitalized patients in Novi Sad in 2018 were diseases
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related to the cardiovascular system with 30.4% in the total number of deaths. Tumours were in the second
place (19.3%) while diseases related to the respiratory system were in the third place (17.2%) (Institute of
Public Health of Vojvodina, 2019b, p.42).

e pollution caused by traffic reduces the efficiency of the defence mechanisms of the respiratory system
and increases sensitivity to respiratory infections. e presence of certain concentrations of nitrogen oxides,
carbon-monoxides and benzenes in the air lead to risks of cough, bronchitis and asthma, especially with
children. e most harmful to health are emissions of suspended particles with a diameter smaller than 2.5
micrometres (PM2.5). e medical geography forecast method is helpful in concluding that these particles can
go deep into the lungs causing acute inflammatory processes. Long-term exposure to these particles is related
to various chronic diseases in adults, including coronary artery disease, lung cancer and cerebrovascular
diseases, as well as children respiratory diseases (Obradović-Arsić, 2014).

According to the “Identification of Environmental Risk Factors Important for the Prevention of Chronic
Obstructive Pulmonary Disease among the Population of the City of Novi Sad” study conducted by the
Institute of Public Health of Vojvodina, during the summer period women are more sensitive to pollutant
exposure. Likewise, it is established that beside heavy metals, spores of rust fungi and pollen as immunogenic
substances are oen found in PM10 particles. It is well known that these particles worsen asthma symptoms.
Due to these facts, it is clear that summer periods present risks for potential interactions of air pollutants
with allergens. ese results could be explained by the fact that children are longer and more frequently
outside than the adults, as well as by mutual influence of weather factors and PM10 particles, especially in the
mentioned period (if relative humidity is lower, the concentration of PM10 particles is higher). According
to the same study, epidemiologic research indicates a strong relation between PM10 and PM2.5 particles and
respiratory morbidity and mortality (Institute of Public Health of Vojvodina, 2019a, p.12).

Protection measures

Numerous health effects present in the subject territory certainly indicate the current state of air quality. Air
pollution reduction and the limitation of pollutant emissions should be of greater importance in the future,
as well as the promotion of alternative sources of energy, clean industry, the principle of “pollutant paying”,
traffic reduction, bicycle use, etc.

Services in charge of monitoring the air quality in the territory of the city of Novi Sad are obliged to
continually monitor air quality and send data to the competent institution. is institution combines and
unites data from different areas of Serbia and its name is the Serbian Environmental Protection Agency
(SEPA).

e network of automated monitoring of the air quality in Vojvodina province is presented in Figure 7
with the cartographic method. It shows that there are three measuring stations in the territory of Novi Sad
– two are established by SEPA and one by the Provincial Secretariat for Urban Planning and Environmental
Protection (PSUPEP). ese three automated measuring stations continually monitor pollutants along with
the basic weather parameters and send hourly average measured concentrations using ADSL/GPRS in real
time, for further processing in the central data processing systems.

By the EU Exchange of Information Decisions (EoI), air quality data are defined together with the process
of informing the public as well as the exchange of data with other member states (Larssen et al, 1999, p.4).
In accordance with the EoI classification, these three measuring stations are located in:

· Novi Sad – Rumenacka; this station measures the influence of traffic in an urban area with residential/
commercial characteristics and SEPA is in charge of it;

· Novi Sad – Liman; this static station is in an urban area with potential agglomeration, with SEPA being
in charge of it; and
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· Novi Sad – Sangaj; this static station in a suburban area with residential characteristics measures the
influence of specific industrial pollution, with PSUPEP being in charge of it (PSUPEP. More information
at http://www.ekourbapv.vojvodina.gov.rs).

e analysis-synthesis method shows (Figure 7) that the agglomeration of Novi Sad is covered with only
three permanent air quality measuring stations. For a city of the size of Novi Sad with the population of
over 350,000, it can be said these are good locations, but still inadequate for a real situation regarding the
air quality in Novi Sad.

According to the “Identification of environmental risk factors important for the prevention of chronic
obstructive pulmonary disease among the population of the City of Novi Sad” study, conducted by the
Institute of Public Health of Vojvodina, air quality measuring is significant in the efforts for preventing
obstructive pulmonary disease, as the air quality is one of the factors for the mentioned disease. Every air
quality assessment related to population diseases, e.g. assessment of the environmental factors influencing
population health, is very important for the policy of improving the protection of population health and
managing air quality. According to the same study, the following is necessary:

· Institutional networking and stronger capacity for air quality monitoring with a view to assessing
population exposure;

· Assessing the influence of air quality on public health using models with a wider spectrum of air pollutants
and environmental factors, during a multi-year period;

· Improving the information system (health statistics and environmental data networking);
· Informing the public using the Air Quality Index; and
· Increasing the level of ecological awareness and education through establishing special programs.

FIGURE 7
Network of automated air monitoring in Vojvodina province; by the type of the station and its operator

(Pokrajinski sekretarijat za urbanizam i zaštitu životne sredine, 2020), adjusted



Vojnotehnicki glasnik/Military Technical Courier, 2021, vol. 69, no. 1, January-March, ISSN: 0042-8...

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative 102

If the Air Quality Index shows unhealthy air, it is necessary to adhere to proper warnings and
recommendations. Special attention and limitations for outdoor activities should be directed to specific
population categories, such as children and the elderly.

According to the Report on Air Quality State for 2018, weather parameters affect the maximum pollen
concentration in the air, notably air temperature, humidity, and precipitation. Besides weather conditions,
proper and timely trimming of grass and weeds has a positive effect in reducing pollen concentrations in
the air. It is necessary to increase controlled extermination of aggressive weeds such as common ragweed
(Ambrosia artemisiifolia) as a reliable measure in reducing the concentration of this strongest allergen in
the air (Environmental Protection Agency of the Ministry of Environmental Protection of the Republic of
Serbia, 2019b).

Conclusion

In order to fulfil the WHO's aim – health for everyone, the progress should not be focused only on reducing
cases of diseases related to air quality, but it is necessary to prevent them and define measures for the
prevention of air pollution in the whole territory as well.

It is important to emphasize differences in individual immune systems as well as in the quantity and
types of harmful agents. People also differ in body response to an infectious dose, depending on their
predispositions (age, general state of health, and other factors). It is necessary to properly manage health risks
through defining the prevention measures and the measures for population protection. In case of negative
effects and emerging diseases related to air pollution, it is necessary to adopt the measures for suppressing
diseases in the territory in question (Kričković et al, 2019, pp.61-76).

According to the WHO, a public health care system, aiming at reducing the risk of emerging diseases
and promoting good relations in the community, needs to monitor many social and environmental factors
(World Health Organisation, 2020). e DPSEEA model has a wide use in all segments of environmental
and medical geography. erefore, it is possible to use this model for the identification of potential hazardous
risks in the environment alongside with health side effects in order to protect public health and avoid negative
effects.

In this article, the cause-effect relationship between polluted air and public health is presented through
driving forces, pressures on the environment, state of the air quality, population exposure to pollution, the
effects of pollution to public and individual health, as well as actions which should be applied in order to
reduce air pollution and increase the health of Novi Sad's population.

Identifying industry as one of the driving forces and pressures affecting the environment is only the first
step in order to assess air quality. e absence of statistical data for the usage of fossil fuels in traffic as well as
for the number of miles per inhabitant is compensated by measuring pollutants from traffic, so the average
particle concentrations per year are mentioned, as well as the number of days with exceeded concentrations
of pollutants such as particles. Diseases morbidity and mortality among Novi Sad's population related to air
pollution are also shown. Finally, preventive and protection measures are presented as actions which should
be adopted in order to improve the health of Novi Sad's population.

In accordance with the Health Environment Indicators in the Republic of Serbia in 2015 report,
the DPSEEA model starts from the basics because it is primarily focused on population health and the
environment, as the driving forces are a product of pressures themselves (mechanism of harmful effects). is
model is beneficial since it comprises a wide spectrum of potential forces (harmful effects) and the ensuing
public actions, bringing together professionals, field workers, laboratory work force as well as managers in the
field of environment managing and public health in order to deal with emerging problems in a comprehensive
manner.
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