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Atmospheric aerosol is one of the major leading environmental risk factors for hu-

man health worldwide, potentially causing several million premature deaths per year 

[1,2]. Several epidemiological studies evidence associations between exposure to PM and 

the onset of cardiovascular and respiratory diseases [3] as well as cardiopulmonary dis-

eases and other adverse health effects [4]. Exact mechanisms leading to PM toxicity are 

still not completely understood; however, it has been observed that adverse health effects 

of atmospheric particles depend on their size and their chemical–physical properties, 

which are strongly linked to their emission sources. Specific components of aerosol, such 

as metals, organics, and black carbon, are believed to have relevant toxicological effects. 

Population exposure and inhaled doses play an important role so that spatial and tem-

poral distributions of aerosols have a relevant influence on health effects [5]. Developing 

effective control strategies to reduce the environmental health risks associated with aero-

sols is one of the most challenging areas in current research. Therefore, it is becoming 

more and more important to gather information regarding the contribution to health in-

dicators of specific air pollution sources and metrics to support robust environmental 

planning and enforcement of mitigation strategies [6–9]. 

This Special Issue includes 10 research papers [10–19] discussing recent advances in 

the studies on the influence of particulate matter from different sources and related health 

effects. The Special Issue covers analyses of air quality [10], health impact assessment 

[11,16], exposure [12,16], emission sources [13], epidemiology [14,17], toxicology [15] and 

other topics related to health effects of air pollution [18,19]. 

Dimitrova and Velizarova [10] used the high-resolution Atmospheric Dispersion 

Modelling System (ADMS)-Urban to investigate particulate matter pollution sources in 

the area of Sofia (Bulgaria) taking into account four main emission sources: point indus-

trial, domestic heating, roads, and unorganised transport. The approach allowed the in-

vestigation of different scenarios useful for decision making. Results showed that the in-

put of the domestic heating sources was the most significant, followed by the contribution 

of transport from the main road arteries, which was more relevant for PM in comparison 

with PAH, and area transport sources. The contribution of the domestic heating from 

wood and coal burning was highest in the city’s outskirts and lower in the centre. The 

maximum of daily simulated concentrations appeared in clusters, regardless of the vari-

ous meteorological conditions investigated. The highest concentrations of particulate mat-

ter occurred at in the north-western and southern parts of the city.  

Matkovic et al. [11] estimated mortality, life expectancy, and years of life lost at-

tributed to long-term ambient PM2.5 pollution in two cities of Bosnia and Herzegovina: 

Tuzla and Lukavac. In Tuzla, the main PM source was the coal power plant, with 776 

Mg/y of emissions. In Lukavac, several emitters contributed to air pollution: ammonia 

soda manufacturing (160 Mg/y), coke manufacturing, fertiliser, and water treatment facil-

ity (55 Mg/y), and cement production (27 Mg/y). Authors estimated that 16.20% and 
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22.77% of premature deaths were due to ambient PM2.5 pollution in Tuzla and Lukavac, 

respectively. They also studied possible gains in life expectancy if current air quality leg-

islation were implemented and a second scenario with PM pollution reduction to the 

WHO guidelines values. Calculations were performed with WHO’s AirQ+ software, 

showing that life expectancy could increase by 2.1 and 2.4 years for those cities. 

Wang et al. [12] investigated the changes in the network of mass rapid transit (MRT) 

systems and the number of automobiles in the Taipei metropolitan area (Taiwan). To 

gather information on the effects of these changes on PM2.5 exposure for the residents us-

ing different modes of transportation, portable PM2.5 sensors were used by volunteers to 

measure PM2.5 concentrations while commuting in different modes of transportation. Re-

sults showed that exposure to PM2.5 was higher when walking along the streets, compared 

to travelling in buses or cars. PM2.5 concentrations were higher in underground MRT sta-

tions and inside MRT cars running in underground sections, compared to those in ele-

vated MRT stations and inside MRT cars running in elevated sections. Riding motorcycles 

also was associated with high PM2.5 exposure. Even with some limitations of the study 

arising from the use of optical PM2.5 detectors and the number of volunteers involved, 

results allowed concluding that residents in the Taipei metropolitan area may still be ex-

posed to high PM2.5 during some forms of commuting, including riding underground 

MRT. 

The investigation of the health effects of road traffic continued in the work of Cro-

signani et al. [13]. Here, the authors studied the nitrogen oxides (NOx) emitted by diesel 

vehicles in the town of Milan (Italy) and their health effects in terms of premature mortal-

ity, focusing on the year 2018. Diesel cars accounted for 32% of total circulating vehicles; 

34% were petrol cars; 11% were light commercial vehicles; 3% were heavy commercial 

vehicles; 2% were buses; and 12% were L-category vehicles (two-wheelers, microcars, and 

similar). Results showed that diesel cars contributed 50% to the total car urban mileage 

and 86% to total car NOx emissions. A modelling dispersion system able to take into ac-

count chemical transformation was applied in two scenarios: actual emissions and Diesel 

Emission Standards Compliance (DESC) with EURO standard scenario. The average NO2 

reduction in the DESC scenario was 6.6 µg/m3. The exposure to this extra-concentration 

led to an attributable fraction of 4.4% of all natural deaths in the area studied.  

Atmospheric particulate matter pollution can lead to an increase in the morbidity and 

mortality of cardiovascular and cerebrovascular diseases. The work of Fu et al. [14] stud-

ied this aspect in 16 districts of Shijiazhuang (China), considering the role of PM2.5 pollu-

tion on mortality for cardiovascular and cerebrovascular diseases between 2014 and 2016. 

They used generalised additive models (GAMs), taking into account several confounding 

factors such as meteorology, seasonal effects, and holiday effects; the authors found an 

increase in relative risk of death from circulatory system diseases by 0.33% (95% CI: 

1.0025-1.0041). The increase in relative risk had a spatial variability that followed the var-

iability of PM2.5 concentrations with the highest value 1.19% (95% CI: 1.0071–1.0168) in the 

eastern plain, more polluted and heavily populated, and the lowest value 0.21% (95% CI: 

0.9981–1.0062) in the western mountainous area, having relatively less pollution and 

lower population density. 

Lionetto et al. [15] investigated the toxicity of water-soluble PM10 collected at an ur-

ban background site (Environmental–Climate Observatory; (ECO)) in Lecce (southern It-

aly) by using both in vitro and acellular tests. Specifically, they determined cytotoxicity 

(using MTT test on A549 cells), genotoxicity (using the comet assay), and intracellular ox-

idative stress on A549 cells exposed for 24 h to aqueous extracts of PM10 samples. In addi-

tion, carbon content (OC and EC) of PM10 and acellular determination of oxidative poten-

tial with DTT assay were performed to compare results of acellular and cellular biological 

assays as well as the influence of combustion sources. Cellular (oxidative stress and MTT 

results) and acellular determination of oxidative potential with the DTT assay, normalised 

by volume, were well correlated with carbon content, suggesting that combustion sources 

play an important role in determining cellular oxidative stress and cytotoxicity of PM10. 
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Even if the number of data was limited, genotoxicity results were well correlated with 

intracellular stress and MTT results. Results suggested that the outcomes of the different 

toxicity tests were influenced by chemical compositions and, consequently, by sources 

with combustions sources, mainly road traffic and biomass burning at this site, having a 

relevant role. In addition, PM-induced oxidative stress could be an important mechanism 

in determining some adverse health effects.  

Indoor environments are very important in estimating pollution-related health risks 

because people spend most of their time indoors. Ouyang et al. [16] carried out a quanti-

tative investigation of PM2.5-bound PAHs in a middle school classroom in the Xicheng 

(China) district from October 2016 to March 2017 to estimate the health risk for adoles-

cents. Results showed that indoor PM2.5 and PHAs concentrations correlated with outdoor 

concentrations and diagnostic ratios; moreover, the application of the positive matrix fac-

torisation (PMF) source apportionment approach indicated that coal combustion was the 

main source of PAHs in the classroom environment. The average value of incremental 

lifetime cancer risk (ILCR) was estimated to be 1.49 × 10–6, which indicated a potential 

health risk to students according to USEPA standards. Modelling of future scenarios in-

dicated that this risk could decrease by 2021–2022, but further studies will be necessary to 

confirm this result.  

Exposure to atmospheric pollution could influence respiratory and cardiovascular 

pathologies as well as mental health and circadian rhythms that are 24 h oscillations 

driven by a hypothalamic master oscillator that entrains peripheral clocks in almost all 

cells, tissues, and organs. Kim et al. [17] studied the long-term consequences of air pollu-

tion on mental health, using a natural experiment in Indonesia. Even if with some limita-

tions of the study discussed by the authors and the need for further studies in different 

conditions, authors provided evidence of significant and persistent negative effects of air 

pollution on mental health even 10 years after exposure. An extra standard deviation in 

the pollution index raised the probability of clinical depression measured 10 years past 

exposure by almost 1%. Women, in particular, seemed to be more affected, with an in-

crease in the likelihood of clinical depression and severity of symptoms, but some effects 

persisted for men as well. On a similar topic, Benedusi et al. [18] investigated circadian 

misalignment, triggered by industrialisation and modern lifestyles that have been linked 

to several pathological conditions, with possible impairment of the quality of life. Current 

studies on pollution-induced tissue damage correlated to circadian biology focus on how 

exposure to air pollutants disturbs the molecular clock and on how circadian rhythms 

influence susceptibility to external stressors. In this framework, Benedusi et al. [18] hy-

pothesised that chronodistruption can exacerbate cell vulnerability to exogenous damag-

ing agents such as ozone and particulate matter, two of the principal air pollutants. They 

suggested that the intersection of the circadian clock and environmental pollution suscep-

tibility could be traced back to the efficiency of the antioxidant system in free radical de-

toxification processes. 

Finally, the article of Sereenonchai et al. [19] dealt with the perception of risks related 

to air pollution investigating willingness to pay for self-protection and haze pollution 

management using face-to-face interviews in 250 householders in one urban and four ru-

ral areas of Chiang Mai Province (Northern Thailand). Results showed that risk percep-

tion of urban and rural respondents staying in lower areas demonstrated greater famili-

arity with health effects due to haze pollution. However, urban respondents had the least 

trust in local authorities’ roles to deal with the serious haze. Respondents in all areas were 

mainly willing to pay for a mask for self-protection. The highest average price of willing-

ness to pay was found in the urban area. 

In summary, this collection of articles provides a valuable update on research con-

cerning the influence of aerosol sources on health effects and toxicity indicators in differ-

ent conditions, showing both how far the research community has arrived nowadays, and 

how much research work is still needed to advance further on this topic. 
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