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ABSTRACT

Introduction: Setting the town of Zenica, with high concentrations of pollutants in the air, as a
consequence of the technological process of production of ferrous metals, a large number of motor
vehicles, local furnace with uncontrolled combustion processes, in geographically closed basin, the
cause of the high risk of emergence and worsening of obstructive pulmonary diseases in population of
Zenica, especially in children younger than 6 years as a high-risk groups.Objective: The main
objective of this work was to determine the correlation between average annual concentration of SO2
at a rate prescribed inhalation bronchodilation therapy, in the year 2000. - 2011. Methods: We
analyzed the movement of average annual concentrations of sulfur dioxide in the town of Zenica and
the rate for inhalation bronchodilation therapy, and the statistical correlation between these two
health-statistics appear in the year 2000. - 2011. year. Results: The observed preiod 2000th - 2011.
years, we found that the average annual concentration of sulfur dioxide recorded in Zenica ranged:
from 47μg/m3 air in 2000. year to 139 μ g/m3 air in 2011. year. The annual rate for inhalation
bronchodilation therapy in 100 examinations of children ranged from 2.1% in 2000. year to 13.4% in
2011. year. Pearson's correlation coefficient between the average annual concentration of SO2 in
μg/m3 air rate for inhalation bronchodilation therapy is r = 0.818, which means that there is a
significant positive correlation between these two phenomena and that this correlation is significant (p
<0.05). Conclusion: Increased average annual concentration of SO2 in ambient air, affecting the rate
increase application inhalation bronchodilation therapy in children aged under 6 years.
Key words: air quality, Zenica, children, bronchodilation therapy, correlation.
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1.INTRODUCTION
Setting the town of Zenica, with high concentrations of pollutants in the air, as a consequence of the
technological process of production of ferrous metals, a large number of motor vehicles, local furnace
with uncontrolled combustion processes, in geographically closed basin, the cause of the high risk of
emergence and worsening of obstructive pulmonary diseases in population of Zenica, especially in
children younger than 6 years as a high-risk groups. [1,2,3,4,5] Sulfur and sulfurous acid generated
from sulfur oxides in the presence of water steam, irritates mucosa at the concentrations as low as 0.02
mg/l, and at 0.1 mg/l it leads to grave impairments of pulmonary parenchyma .[6,7,8]. The greater
frequency was found of respiratory symptoms in relation to comparative environment.[9,10,11,12]
More recent studies show correlation between short-term exposure to increased concentration to
suspended particles and sulphurdioxide in the air and deteriorated respiratory functions, deteriorated
respiratory organs irritation symptoms, increased consumption of drugs for treating breathing organs
diseases and increased number of admission to health care facilities. Health workers can contribute to
reduced air pollution by waste material communicating to general public information on harmful
impacts of pollutants on children and adults health. .[13,14,15]
2.OBJECTIVE

The main objective of this work was to determine the correlation between average annual
concentration of SO2 at a rate prescribed inhalation bronchodilation therapy, in the year 2000.
– 2011.
3. METHODS

We analyzed the movement of average annual concentrations of sulfur dioxide in the town of
Zenica and the rate for inhalation bronchodilation therapy, and the statistical correlation
between these two health-statistics appear in the year 2000. - 2011. year.
4.RESULTS
4.1.The annual rate of application of bronchodilation therapy, and the average annual
concentration of sulfur dioxide (SO2) in the period 2000 - 2011. year
Table 1. The annual rate of application of bronchodilation therapy, and the average annual
concentration of sulfur dioxide (SO2) in the period 2000 - 2011. year
Year of
The annual rate bronhodilatatornih
The average annual concentration
observation therapy in 100 medical examinations (%)
of SO2 in μg/m3 of air
2000
2,1
47
2001
4,9
42
2002
4,79
53
2003
5,19
55
2004
8,1
53
2005
9,02
67
2006
12,9
73
2007
12,2
98
2008
12,9
98
2009
11,0
126
2010
13,1
114
2011
13,4
139
The observed preiod 2000th - 2011. years, we found that the average annual concentration of sulfur
dioxide recorded in Zenica ranged: from 47μg/m3 air in 2000. year to 139 μ g/m3 air in 2011. year.
The annual rate for inhalation bronchodilation therapy in 100 examinations of children ranged from
2.1% in 2000. year to 13.4% in 2011. year.
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4.2. Correlation of average annual concentrations of SO2 and inhalation bronchodilatation
therapy use in children up to 6 years of age in area Zenica (2000. – 2011.)
Table 2. Correlation of average annual concentrations of SO2 and inhalation bronchodilatation
therapy use in children up to 6 years of age in area Zenica (2000. – 2011.)
The average annual concentration of SO2 in μg/m3

examinations (%)

therapy in 100 medical

bronhodilatatornih

The annual rate

of air
**

Pearson Correlation

0.818

Sig. (2-tailed) p

0.001

Sum of Squares and Crossproducts
Covariance

1207.293
109.754

N

12

**. Correlation is significant at the 0.01 level (2-tailed).

Pearson's correlation coefficient between the average annual concentration of SO2 in μg/m3 air rate
for inhalation bronchodilation therapy is r = 0.818, which means that there is a significant positive
correlation between these two phenomena and that this correlation is significant (p <0.05).
5.DISCUSSION
The average annual concentration of SO2 in the municipal center of the city of Zenica in the year
2000. - 2011. years ranged from 47μg/m3 air in 2000. year to 73 μg/m3 air in 2006. year, which is
below the limit values for SO2 in the municipal center (90μg/m3 air), and SO2 concentrations were
close to the target value (60 μg/m3 of air). Since 2007. The average annual concentration of SO2 in
the town of Zenica increase of 98 μg/m3 of air in 2007. year to 139 μg/m3 air in 2011. year. Following
the annual rate of application bronchodilation therapy in children aged under 6 years, we increase the
rate of change of therapy and correlation application bronchodilation therapy with a mean annual
concentrations of SO2 in the municipal center of the town of Zenica. Sparse data in the literature on
this subject in recent testing period. This research is consistent with research on the effects of the
concentration of SO2 in the air with a utility other phenomena related to the health of children in this
age group.
6.CONCLUSIONS
Iron and steel industry has always been intrinsically related to human environment. Due to emissions
of large quantities of sulfur dioxide and other pollutants into atmosphere, the air quality in Zenica had
a negative impact on public health. A deep geographical ravine of Zenica's relief has poor air
ventilation which makes the pollutants remain in the lower atmospheric layers for a prolonged time.
Meteorological conditions for pollutants dispersion in Zenica are very poor. With the renewed start-up
of the black metallurgy facilities, one could reasonably expect frequent episodes of high-level
pollution under adverse weather conditions, particularly in late autumn or in winter time. In view of
health and medical-ecological aspects, restarting of the black metallurgy facilities threatens to
jeopardize the health of Zenica's inhabitants once again. Increased average annual concentration of
SO2 in ambient air, affecting the rate increase application inhalation bronchodilation therapy in
children aged under 6 years.
7.REFERENCES
[1] Durmišević S, Durmišević-Serdarević J. The quality of ambient air and preschool children visiting health
facilities. Medicinski Pregled 2007; LX (7-8): 387-390. Novi Sad: juli-avgust.
[2] Durmišević S, Ćurić M, Sivić S, Durmišević-Serdarević J. Air pollution and health visiting adults in
primary care. Second International Congress "Environmental, health, work, sport."Banja Luka, 25 –
28.6.2008. Proceedings, The first part, Banja Luka, BiH 2008: 187 - 192.

393

[3] Durmisevic S, Durmisevic-Serdarevic J, Sivić S, Huseinagić S, Durmišević J. Air pollution related diseases
in preschool children in the area of Zenica city. In: 12TH International Reaserch/Expert Conference “Trends
in the Development of machinery and Assotiated Technology” TMT 2008, Istanbul, Turkey, 26-30 August,
2008: Proceedings, Istanbul, Turkey 2008: 1033 – 1036.
[4] Durmisevic S, Durmisevic-Serdarevic J, Durmišević J. Movement Trend of Air Quality in the Zenica City
Area (1987 – 2008). In: 13TH International Reaserch/Expert Conference “Trends in the Development of
machinery and Assotiated Technology” TMT 2009, Hammamet, Tunisia, 16-21 October, 2009:
Proceedings, Hammamet, Tunisia 2009: 757 – 760.
[5] Durmisevic S, Durmisevic-Serdarevic J, Sivic S, Durmišević J. Efect of concentration of SO2 on average
number of medical visits asthmatic children (2006. – 2010.). In: 15TH International Reaserch/Expert
Conference “Trends in the Development of machinery and Assotiated Technology” TMT 2011, Prague,
Czech Republic, 12-18 September, 2011: Proceedings, Prague, Czech Republic 2011: 897 – 900.
[6] Atikson RW, Anderson HR, Starchan DP, Bland JM, Bremnere SA, Ponce de Leon A. Short-term
assotiations between outdoor air pollution and visits to accident and emergency departments in London for
respiratory complaints. Eur Respir J.1999 Feb; 13(2):257-65.
[7] Fusco D, Forastiere F, Michelozzi P, Spadea T, Ostro B, Arca M, Perucci CA. Air pollution and hospital
admissions for respiratory conditions in Rome, Italy. Eur Respir J. 2001 Jun; 17(6):1143-50.
[8] Wong GW, Ko FW, Lau TS, Li ST, Hui D, Pang SW, Leung R, Fok TF, Lai CK. Temporal relationship
between air pollution and hospital admissions for asthmatic children in Hong Kong. Clin Exp Allergy. 2001
Apr; 31(4):565-9.
[9] Farhat SC, paulo RL, Shimoda TM, Conceicao GM, Lin CA, Braga AL, Warth MP, Saldiva PH. Effect of
air pollution on pediatric respiratory emergency room visits and hospital admissions. Braz J Med Biol Res.
2005 Feb; 38(2):227-35.
[10] Trasande L, Thurston GD. The role of air pollution in asthma and other pediatric morbidities. J Allergy
Clin Immunol. 2005 Apr; 115(4):689-99.
[11] Berktas BM., Bircan A.: Effects of atmospheric sulphur diocside and particulate matter concentracions on
emergency room admissions due asthma in Ankara.Tuberk Toraks 2003;51:231-238.
[12] Yeh KW, Chang CJ, Huang JL. The association of seasonal variations of asthma hospitalization with air
pollution among children in Taiwan. Asian Pac J Allergy Immunol. 2011 Mar;29(1):34-41.
[13] Tzivian L. Outdoor air pollution and asthma in children. J Asthma. 2011 Jun;48(5):470-81. Epub 2011 Apr
13.
[14] Samoli E, Nastos PT, Paliatsos AG, Katsouyanni K, Priftis KN. Acute effects of air pollution on pediatric
asthma exacerbation: evidence of association and effect modification. Environ Res. 2011 Apr;111(3):418424.

394

