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State of air quality in Bulgaria  
The most problematic areas in both the national and the local emission inventories are
the residential heating emissions (PM10, PM2.5 and PAH) and to a lesser extent –
transport emissions (NO2).

NO2 is an occasional issue in one municipality, SO2 is a persistent issue also in one
municipality, whereas PM10 (especially, due to the higher number of samplers), PM2.5
and PAH continue to be problematic for most municipalities where monitoring of those
pollutants is performed.



State of air quality in Bulgaria 
• In 2019, all AQ stations, measuring PM2.5 were compliant with the annual

average limit value.
• However, PM2.5 is only monitored at 10 stations, and only 7 are in cities.

Therefore, the territorial coverage of PM2.5 sampling is much more limited than
the one for PM10.

• The PM2.5 sampler has not been operating in the AQ station in Sofia for the last
two full years, and the PM2.5 sampler in the AQ station in Plovdiv was not
working in 2016. Hence, detailed analysis of PM2.5 concentration trends is
highly limited.



Health-related social costs of air pollution



Evidence on health impacts of air pollution from published literature 
(selected research since 2000)

Author (year) Population Observed effects of air pollution

Turnovska et al., 
2001; 2007; 2009

School 
children 

• School children in Plovdiv exposed to higher NO2 at school were found to have
worse lung and cardiopulmonary functions

• Children born since the drastic decline in air pollution levels (PM, SO2) after the
political reform in Bulgaria in 1989 and exposed to considerably lower levels had
better lung function compared with their counterparts

• Exposure to a bouquet of industrial air pollutants in children’s early-life was not
found to yield differences in immunoglobulin levels across the cities Dimitrovgad
(highly industrialized) and Nova Mahala

Dobreva et al., 2013 

Dzhambov et al., 
2018 

Adolescents 

• Altered balance between pro- and anti-inflammatory cytokines in those living in the
city of Stara Zagora (one of the most polluted regions), which could indicate
suppression of Th1 cell-mediated immunity and exacerbation of Th2 humoral
immune response

• Among university students in Plovdiv, higher level of NO2 was associated with lower
perceived restorative quality of the neighborhood, in turn with lower level of
outdoor physical activity, which in turn related to more frequent symptoms of
anxiety and depression

doi:10.1016/j.ijheh.2006.08.002; doi:10.1016/j.ijheh.2009.03.002
doi: 10.1515/reveh.2001.16.4.281; doi: 10.1177/0748233713491812
doi: 10.1016/j.envres.2018.06.031



Evidence on health impacts of air pollution from published literature 
(selected research since 2000)

Author (year) Population Observed effects of air pollution 

Gábelová et al., 2004 

Taioli et al., 2007 

Rossner et al., 2007

Dimitrova et al., 2010 

Platikanova et al., 2013

Dzhambov et al., 2016

Adults 
(general 

population)

• In an international project, there was evidence of oxidative DNA damage and
genotoxicity in subjects exposed to high levels of polycyclic aromatic hydrocarbons
(PAH) and benzopyrene (BαP). Notably, PAH and BaP levels were several-fold
higher in Bulgarian participants and greatest overall air pollution genotoxicity was
observed in Sofia.

• Daily concentrations of O3 and PM10 in the city of Varna were moderately-to-
highly correlated with hospital admissions for acute myocardial infarction.

• In the Stara Zagora region, strong correlations were reported between several
pairs of air pollution indicators (SO2, PM, NO2, Pb, H2S) and disease classes
(cardiovascular, respiratory, genitourinary, digestive systems) in the period 2009-
2013

• In Plovdiv, there were (non-significant) positive associations between type 2
diabetes and PM2.5 and BαP

doi:10.1016/j.mrfmmm.2007.02.016; doi:10.1016/j.mrfmmm.2007.02.020
doi:10.1016/j.mrgentox.2004.05.014; Iran J Public Health, Vol. 45, No.4, Apr 2016, pp.515-522
doi: 10.4103/1463-1741.181996



Evidence on health impacts of air pollution from published literature 
(selected research since 2000)

Author (year) Population Observed effects of air pollution 

Krachunov et al., 2017 

Doneva et al., 2019

Dzhambov et al., 2017

Adults 
(patients with 
pre-existing 
pathology)

• Among COPD patients in the city of Pleven who were followed for a year, the
daily incidence of acute exacerbations was found to correlate with average
PM10 in the previous six days.

• A larger multi-center study in 16 Bulgarian settlements also followed COPD
patients for a year and corroborated this finding of an association between
higher PM10 levels and the number of exacerbations and length of hospital
stay.

• Another study reported a multiplicative interaction between road traffic noise
and PM2.5, where higher noise exposure at the residence was associated with
lower renal function only in CVD patients exposed to lower levels of air
pollution.

doi: 10.1515/folmed-2017-0053
doi: 10.21037/jtd.2019.05.50
doi: 10.1515/folmed-2017-0045



Promising trends in reviewed literature 

 Expanding the scope beyond respiratory health outcomes of air pollution
 Growing appreciation of impacts on cardiovascular and metabolic health
 Several mechanistic studies looking into modification of the immune system and

psycho-behavioral processes

 Investigation of both short- and long-term effects of air pollution
 Daily/monthly dynamics in air quality linked to morbidity/mortality
 Ingenious use of natural experiments
 3 studies using personal monitors and 1 using a land-use regression model

 Evidence on impacts in vulnerable populations
 Studies in children
 Studies in patients with pre-existing pathology



Methodological caveats in reviewed literature 

 Suboptimal air quality assessment techniques – exposure misclassification
 Sparsely distributed AQ monitoring stations
 Lack of high-quality land-use regression models

 Suboptimal research design – compromised external validity
 Small, non-population-based samples
 Lack of dose-response functions generalizable to the Bulgarian population

 Suboptimal analytical approaches – compromised internal validity
 No dynamic regression modeling with time-series data
 Binary tests of association without sufficient control for confounding

 Poor communication of knowledge and expertise between disciplines concerned with
various aspects of the subject
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