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Introduction: Numerous studies observed health effects of particulate air pollution. Ambient 
air quality is particularly bad in Pristina. The principal sources of contaminants are sulfur diox-
ide (SO2), nitrogen oxides NO and NO2 (NOx), ozone (O3), lead (Pb), carbon dioxide (CO2), 

particulate matter (PM or dust). Objective: to investigate effects of concentrations of pollutants 
in ambient air on hospital admissions for cardiovascular disease in UCCK- Pristina. Methods: 
Retrospective ecological study. During the three year analytical research predict the potential 
benefit of decreasing for concentration of PM 2.5,PM 10 were measured in two station in Pristina. 
The study population consisted of all hospitalization patient in intern clinic for 2010,2011 and 2012 
year. Air pollution measurements will be used by KHMI data for the year of 2010, 2011 and 2012 
for the municipality of Pristina in the measurements point in: KHMI-MESP which is equipped with 
automatic analyzer- Air Compact Monitoring System (Version 2.2) recordum MESSTECHNIK 
GmbH. Statistical data processing will be done with SPSS 17.0 statistical package. Results: Based 
on the results obtained during the study period concentrated PM are higher level than standards 
value. The results showed that the number of hospital admissions for cardiovascular disease are 
positively correlated with concentration pollutants. Results show clear seasonal variation in the 
effects of PM on hospital admissions in Kosovo. The study period was short but the mean daily 
admissions for cardiovascular illnesses were quite large. Conclusion: The main source for air 
pollution was coal-burned power plant and traffic (old vehicles) in Kosovo. Key word; hospital 
admissions, cardiovascular disease, air pollution, airborne particle
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1. INTRODUCTION
Kosovo is a mountains farm region 

which at past was in the process of in-
dustrialization, because of its reach coal 
and mineral resources (1).

Pristina is located at the geograph-
ical coordinates 42° 40’ 0” North and 
21° 10’ 0” East and covers 572 square 
kilometers . The population of Pristina: 
550,000 citizants (2).

The major contributors to air pollu-
tion in Pristina are:

 • The largest air polluting source 
is the coal-burned power plant in 
Obiliq 5 km near Pristina.

 • Air pollution such as CO2, SO2, 
NO2 , O3,Pb , dust, smoke, dioxin 

and particulate matter are emit-
ted from the plant and contribute 
significantly to the bad air in Pris-
tina and surroundings.

 • Road transport is another major 
source of air pollution.

 • About 80-85% of all heating in 
Kosovo come from firewood.

 • Dust in the cities from increased 
traffic and old vehicles are other 
more recent concern.

 • Many people in Kosovo are expose 
to health risks resulting from en-
vironmental pollution (3).

 • Kosovo have Law on air protection 
from pollution, Nr.03/L-160 (4).

Clean air is considered to be a ba-
sic requirement of human health and 
well being (5).

In 2004, the American Heart As-
sociation (AHA) publish its first scien-
tific statement regarding air pollution 
and cardiovascular disease (CVD). The 
rationale was to provide researchers, 
healthcare providers, and regulatory 
agencies with a comprehensive review 
of the evidence linking air pollution and 
exposure with cardiovascular morbid-
ity and mortality (6, 7, 8).

There is growing epidemiologi-
cal evidence on adverse effects of par-
ticulate air pollution on cardiovascu-
lar health. These effects include in-
creased hospital admissions and mor-
tality (9, 10).

Air pollution from PM 2.5 has also 
been associated with increased inci-
dence morbidity and mortality from 
coronary disease, stroke, heart failure 
(9, 10, 11-15).

Alternatively, it has been hypothe-
sized that an increase in air pollution 
levels could modify autonomic nervous 
control of the heart in subjects with ex-
isting cardiovascular disease and thus 
lead to increased morbidity and mor-
tality (13-20). In addition, it has been 
shown that inhaled ultrafine particles 
diffuse rapidly into the systemic circu-
lation, and this process could account 
for extra pulmonary effects of air pol-
lution (10-15).

Positive associations between in-
dividual air pollutants and mortal-
ity or morbidity have been found in 
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many American and European stud-
ies (13-15).

PM is a widespread air pollutant 
present wherever people live. Th e health 
eff ects of PM 10 and PM 2.5 are well doc-
umented. Most, but not all, epidemio-
logical studies corroborate the evalu-
ated risk for cardiovascular events as-
sociated with exposure to fi ne PM<2.5 in 
aerodynamic diameter (PM 2.5) which 
has been associated with increased risks 
of myocardial infarction (MI),stroke, 
arrhythmia and heart failure exacerba-
tion within hours to days of exposure in 
susceptible individuals (16, 17).

In this context, the assess the lag 
structure between air pollution expo-
sure and elderly cardiovascular hospital 
admission shown in many study (19-29).

2. GOAL
Aim of the current study was to in-

vestigate the relationship between hos-
pital admission and cardiovascular dis-
ease in Pristina and exposure to ambi-
ent PM for the period 2010-2012. Th e 
reduction of the annual PM10 air pol-
lution level will lead to signifi cant re-
duction of mortality rates in Pristina 
population.

3. MATERIAL AND METHODS
Th e research material is presented 

as eco –media data (the ambient air: air 
pollution data for PM 2.5,PM10 and O3) 
as well as mortality and morbidity data 
for Pristina as urban area.

The analytical research has pre-
dicted the potential benefi t of decreas-
ing of daily PM 2.5 and PM 10 and O3 
for long time period in order to carry 
out the epidemiological description and 
analyze of main characteristics in the 
period 2010-2012 and forecasting the 
future trend as benefi t for the Repub-
lic of Kosovo.

University Clinical Center (UCCK) 
is the only referral tertiary care center 
in Kosovo with 2344 beds and approx-
imately 60.000 admissions per year. It 
is the main research institution in the 
fi eld of clinical research.

Hospital admissions for cardiovas-
cular disease in UCCK for 2010-2012 
were collected.

Patient data captured age, year of 
admission and diagnosis on discharge 
from the ten revision of the Interna-

tional classifi cation of diseases (ICD 
-10).As well as all hospital admissions, 
those specifi c disease for the circula-
tory system (I 00-I 99).

Air quality data for the study pe-
riod were obtained from the KHMI 
which manages two stations for the mu-
nicipality of Pristina in the measure-
ments point in: KHMI-MESP which is 
equipped with automatic analyzer sul-
fur dioxide (SO2),nitrogen oxides (NOx) 
carbon monoxide (CO), suspended 
particle analyzer PM10 / PM2.5 with air 
pointer Automatic Air Compact Mon-
itoring System (Version 2.2) recordum 
MESSTECHNIK GmbH.

Pristina Rilindja- Second station 
MESP/IHMK. Th is station is equipped 
with optical analizer three channels 
(Makeup Model 180) wich is confi g-
urated to measure fractions (particle 
matter) PM10, PM2.5 and meteorologi-
cal parameters, wind direction, wind 
speed, air temperature humidity rela-
tive air, atmospheric pressure.

Distance from the source of gases 
contaminates 1 km as the crow fl ies, 
sampling height of 2.3 and 4 m from 
ground level.

Sampling procedure and 
semi automatic, automatic 
aspiration through the air 
samples. Preparation of sam-
ples and their analysis based 
on standard methods of op-
eration according to Direc-
tive 2008/50/EC, for each 
parameter.

3.1. Statistics
Data management was 

performed with SPSS 17.0.Ef-
fects estimates and 95 % con-
fidence interval (Cl) were 
calculated per 10 Mg/m3 in-
crease in PM.

Of statistical parame-
ters to calculate the average 
Arithmetic, SEM (standard 
error of the sample), IC (con-
fi dence interval) with 95% re-
liability, minimum and max-
imum concentration of pol-
lutant and Geomethric mean 
and standard deviation (SD).

Data testing would be 
done with appropriate sta-
tistical tests like t-test and 
analysis of Varians for para-

metric data, whereas for non –para-
metric data Kruskal -Walis test would 
be use to compare diff erences in con-
centration of air pollutants in diff erent 
months.Th e diff erence would be signif-
icant if P< 0.05 and P< 0.01.

4. RESULT
This is the first study to investi-

gate the eff ects of ambient air pollu-
tion on population health in Republic 
of Kosovo. Using health outcomes, air 
quality, visibility and meteorological 
data, the association of particulate air 
pollution with cardiovascular morbid-
ity was investigated using multivari-
able pollutant models in a case-cross-
over analysis.

Results show clear seasonal varia-
tion in the eff ects of PM on hospital 
admissions in Kosovo. Th e study pe-
riod was short but the mean daily ad-
missions for cardiovascular illnesses 
were quite large. From all number of 
hospitalization 1789, biggest number 
of hospitalization was in 2010 with 634 
(35.4%), from which 1003 (56.1%) male 
and 786 (43.9%) female.

From all number of hospitalization 1789, biggest  number of hospitalization was in 2010 with 

634 (35.4%), from which 1003 (56.1%) male and 786 (43.9%) female. 

 Positive association between male and female had found in study Antonela Zarobeti et al. 

 

Table 1. Hospital admission about gender and diagnosis 

 

 
Based on diagnosis when looking across all seasons I 20-I25 had the highest number hospital 

admissions and diagnosis I30-I52 in both gender. Ischemic heart disease and cerebrovascular 

diseases were not significantly associated with any of pollutants. 

This findings is in accordance with the results from 1996-1997 in Helsinki, Erfurt and Alkmaar 

(Ruuskanen et al,2001). 

 

Relative risk among those ages > 69 years were higher than in other age groups for all pollutants 

exept PM 10. Number of hospital admission  was for women between 20 year  and 108 year old, 

and men from 20 to 99 year old. Based on this we can say that men in Kosovo has biggest 

possible to be attack from  myocardial infarct  than women.(Tab.2) 

Positive associations were seen in each age group expect those ages  69 years and over. Elevated 

concentrations of fine particles PM 2.5were associated with a transient risk of acute 

miocardi.16,17  
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Table 2. Number of hospital admission about gender and age group 

 

 
 

 

Table 3. Measurements point and value for PM 2.5 and PM 10 in Pristina 

 

Table 2. Number of hospital admission about gender and age 
group
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Positive association be-
tween male and female had 
found in study Antonela 
Zarobeti et al. (20).

Based on diagnosis when 
looking across all seasons I 
20-I25 had the highest num-
ber hospital admissions and 
diagnosis I30-I52 in both 
gender. Ischemic heart dis-
ease and cerebrovascular 
diseases were not signifi-
cantly associated with any 
of pollutants.

Th is fi ndings is in accor-
dance with the results from 
1996-1997 in Helsinki, Er-
furt and Alkmaar (Ruus-
kanen et al, 2001).

Relative risk among those 
ages > 69 years were higher 
than in other age groups for 
all pollutants exept PM 10. 
Number of hospital admission was for 
women between 20 year and 108 year 
old, and men from 20 to 99 year old. 
Based on this we can say that men in 
Kosovo has biggest possible to be attack 
from myocardial infarct than women 
(Table 2).

Positive associations were seen in 
each age group expect those ages 69 
years and over. Elevated concentra-
tions of fi ne particles PM 2.5were as-
sociated with a transient risk of acute 
miocardi (15, 16).

High levels of dust (particles) in 
urban air and smoke caused the aver-
age value of PM 2.5 in Pristina Rilindja 
measuring point was 49.7 (SD ± 31.0). 
Th e lowest value was in 2010 with av-
erage 43.0 (SD ± 32.0) and the high-
est average in 2011 to 57.3 (SD ± 36.2), 
which corresponds to the number of pa-
tients per year. Yaer level PM10=83.1( 
SD ± (33.8) /Rilindja, 2012 and 74.3(SD 
±50.4) /KHMI.

Th e trend of the ratio, percentage 
between the two fractions in the sam-
pling points that measures the urban / 
traffi  c pollution, refl ects to be compa-
rable between the three years for the 
months with available measurements, 
with a quite stable trend, with no ma-
jor changes from year to year. In the 
study of air pollution, measurement 
of fractions smaller that PM2.5, in the 
content of PM10 particles is of consid-

erable importance, due to the impact 
on health. Th e pollutant concentration 
for particles PM 2.5 and hospital ad-
missions during the study period was 
higher .Th e mean numbers of admis-
sions were slightly higher in month with 
the cold weather.

Th e correlation between diff erent 
measures of particulate air pollution 
were also clearly higher in Pristina, than 
in suburban area, suggesting a diff er-
ence in the air pollution mixture or me-
teorological conditions. Based on year 
hospitalization about month we found 
highest number in 2010, mortality on 
year 2011. PM10 concentration was in 
2012, 116.1 highest and lower in 2011 
with 49.1.

The air-quality data from KHMI 
show that PM, notably, exceeds the EC 
limit value of an average annual con-

centration of 40 micrograms per cubic 
meter (μg/m3) for PM10, both in the city 
center and in the suburban area and of-
ten exceeds the one-day limit value (not 
to be exceeded more than 35 times a 
year) of 50 μg/m3. Similar study was 
founding De Hartog et al. (25).

5. DISCUSSION
Air pollution and eff ect on human 

health is clearly evident on Pristina city. 
Association with mean monthly hospi-
tal admissions for cardiovascular dis-
ease were highest on month during the 
cool season and days with dust.

Our fi ndings were broadly consis-
tent with those in European and Amer-
ican country (23-29).

Hospital admissions by gender in 
UCCK on Intern hospital in Pristina for 
the years 2010-2012 were hospitalized 
patients total 1789,of whom 786 women 
(43.97%) and 1003 men (56.1%).

Th ose ages > 69 years were at higher 
risk. Elevated concentrations of fi ne 
particles PM 2.5were associated with a 
transient risk of acute myocardi.

High levels of dust (particles) in 
urban air and smoke caused the aver-
age value of PM 2.5 in Pristina Rilindja 
measuring point was 49.7 (SD ± 31.0). 
Th e lowest value was in 2010 with av-
erage 43.0 (SD ± 32.0) and the high-
est average in 2011 to 57.3 (SD ± 36.2), 
which corresponds to the number of pa-
tients per year. Yaer level PM10=83.1( 
SD ± (33.8) /Rilindja, 2012 and 74.3(SD 
±50.4) /KHMI.

Mean monthly hospital admissions 
for cardiovascular disease were high-
est on month during the cool season 
and days with dust. Th e present study is 
the largest study conducted until today 
on the eff ects of particulate air pollu-
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Graph 1. Number of hospital admission, number mortality and 
PM concentration

The trend of the ratio, percentage between the two fractions in the sampling points that measures the 

urban / traffic pollution, reflects to be comparable between the three years for the months with 

available measurements, with a quite stable trend, with no major changes from year to year. In the 

study of air pollution, measurement of fractions smaller that PM2.5, in the content of PM10 particles is 

of considerable importance, due to the impact on health. The pollutant concentration for particles 

PM 2.5 and hospital admissions during the study period was higher .The mean numbers of 

admissions were slightly higher in month with the cold weather. 

 

 

Table 4. Number of hospital admission, mortality about particulate matter PM 10 

 

The correlation between different measures of particulate air pollution were also clearly higher in Pristina, 

than in suburban area, suggesting a difference in the air pollution mixture or meteorological conditions. 

Based on year hospitalization about month we found highest number  in 2010, mortality on year 

2011.PM10 concentration was in 2012 ,116.1 highest and lower in 2011 with 49.1. 

The air-quality data from KHMI show that PM, notably, exceeds the EC limit value of an average annual 

concentration of 40 micrograms per cubic meter (μg/m3) for PM10, both in the city center and in the 

suburban area and often exceeds the one-day limit value (not to be exceeded more than 35 times a year) 

of 50 μg/m3.Similar study was founding De Hartog et al,2005. 
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tion and CVD. In many study we found 
a signifi cant associations between PM 
2.5,PM 10 and Cardiovascular hospital 
admissions. In Pristina Ischemic heart 
disease is the fi rst most common cause 
of cardiovascular disease, and second 
most common cause of all hospital ad-
missions.

6. CONCLUSION
Adoption and complete transposi-

tion of legislation on air, in accordance 
with European Union legislation, the 
World Health Organization and other 
international organizations; Implement 
the strategy and action plan on air pro-
tection from pollution and other na-
tional programs and projects for im-
proving the air quality; Reduction num-
ber old car on traffi  c; Adding green sur-
face in urban areas. Using renewable en-
ergy. cycling and increased community 
by public transport.
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