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Along with climate change, air pollution is one of the biggest environmental 

problems affecting everyone in the world today. According to the World Health 

Organization, air pollution causes an estimated 7 million premature deaths and reduces 

the healthy life years of millions more [1]. The burden of disease a�ributable to air 

pollution is now thought to be comparable to that of other major global health risks, such 

as unhealthy diets and tobacco smoking. 

In order to reduce the negative impact of human exposure to air pollution on the 

health and well-being of citizens, it is essential to understand and develop strategies and 

mitigation measures to control it. However, the exposure of citizens to air pollutants is 

typically based only on the concentrations of pollutants measured at air quality 

monitoring stations operated by national environmental agencies. These monitoring 

stations focus on outdoor air quality and are usually located in urban centres. 

This approach does not take all components of exposure into account, as people 

spend a large proportion of their time indoors and have different time–activity pa�erns, 

and there is also high variability in air pollutant concentrations within a given city. 

Therefore, human exposure over a whole day cannot be reflected only by outdoor 

exposure, and should consider all micro-environments wherein people spend their time 

(e.g., home, workplace, transport, leisure, and others) and the time spent in them. The 

characterisation of indoor and outdoor environments is essential to assess integrated 

human exposure to air pollutants. 

The need to increase knowledge in this area led us to create a Special Issue of IJERPH 

dedicated to integrated human exposure to air pollutants 

(h�ps://www.mdpi.com/journal/ijerph/special_issues/IHETAP, accessed on 1 September 

2023). Considering the great interest that this Special Issue has received from researchers 

all over the world in its first edition, we felt that a second edition would be useful to collect 

additional valuable information and research that has been carried on this important topic 

out since then. 

With this second edition of the IHETAP Special Issue, we invited colleagues to 

contribute with research focusing on human exposure in different microenvironments, 

individual exposure under specific conditions and activities, and methodologies to 

understand pollution sources and their impact on indoor and ambient air quality, with 

the main aim of developing effective mitigation measures to reduce human exposure and 

protect public health. 

In total, the second edition of this Special Issue brings together eighteen peer-

reviewed open access articles that provide new insights into important topics in the field 

of human exposure to air pollution. Overall, five main areas have been discussed and 

explored in this Special Issue, namely (i) new methodologies for human exposure 

assessment (contribution 1); (ii) citizen empowerment with regard to air pollution 

(contributions 2, 3, and 4); (iii) outdoor air pollution (contributions 5, 6, 7, and 8); (iv) 
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indoor air quality (contributions 9, 10, 11, 12, and 13); and (v) the health effects of human 

exposure to air pollution (contributions 14, 15, 16, and 17). We highlight two review 

articles in this edition of our Special Issue that provide comprehensive understanding of 

the impact of climate change on indoor air quality (contribution 12) and the health effects 

of long- and short-term exposure to ambient NO2 and PM2.5 (contribution 18). We believe 

that these studies will make a significant contribution to the advancement of knowledge 

in this field. 

As editors of this Special Issue of IJERPH, we would like to acknowledge the great 

efforts of everyone involved in this process, from the dedication of all the reviewers who 

provided valuable feedback to the authors and the editorial team. 

Funding: N.C. acknowledges the funding by national funds through FCT—Fundação para a Ciência 

e Tecnologia, I.P. (Portugal) for his contract (reference 2021.00088.CEECIND), and for the project 

HypnosAir (reference PTDC/CTA-AMB/3263/2021, h�ps://doi.org/10.54499/PTDC/CTA-

AMB/3263/2021). FCT support is also acknowledged by the C2TN/IST authors (UIDB/04349/2020 + 

UIDP/04349/2020). 

Acknowledgments: The guest editors of this Special Issue of the International Journal of 

Environmental Research and Public Health are grateful to all of the authors, reviewers, and MDPI 

staff. 

Conflicts of Interest: The authors declare no conflict of interest. 

List of Contributions 

1. Correia, C.; Martins, V.; Matroca, B.; Santana, P.; Mariano, P.; Almeida, A.; Almeida, S.M. A Low-

Cost Sensor System Installed in Buses to Monitor Air Quality in Cities. Int. J. Environ. Res. Public 

Health 2023, 20, 4073. h�ps://doi.org/10.3390/ijerph20054073. 

2. Fernandes, J.; Brandão, T.; Almeida, S.M.; Santana, P. An Educational Game to Teach Children 

about Air Quality Using Augmented Reality and Tangible Interaction with Sensors. Int. J. Environ. 

Res. Public Health 2023, 20, 3814. h�ps://doi.org/10.3390/ijerph20053814. 

3. Canha, N.; Justino, A.R.; Gamelas, C.A.; Almeida, S.M. Citizens’ Perception on Air Quality in 

Portugal—How Concern Motivates Awareness. Int. J. Environ. Res. Public Health 2022, 19, 12760. 

h�ps://doi.org/10.3390/ijerph191912760. 

4. Xue, W.; Li, X.; Yang, Z.; Wei, J. Are House Prices Affected by PM2.5 Pollution? Evidence from 

Beijing, China. Int. J. Environ. Res. Public Health 2022, 19, 8461. 

h�ps://doi.org/10.3390/ijerph19148461. 

5. Brągoszewska, E.; Mainka, A. Impact of Different Air Pollutants (PM10, PM2.5, NO2, and Bacterial 

Aerosols) on COVID-19 Cases in Gliwice, Southern Poland. Int. J. Environ. Res. Public Health 2022, 

19, 14181. h�ps://doi.org/10.3390/ijerph192114181. 

6. Pardo, N.; Sainz-Villegas, S.; Calvo, A.I.; Blanco-Alegre, C.; Fraile, R. Connection between Weather 

Types and Air Pollution Levels: A 19-Year Study in Nine EMEP Stations in Spain. Int. J. Environ. Res. 

Public Health 2023, 20, 2977. h�ps://doi.org/10.3390/ijerph20042977. 

7. Fatima, S.; Mishra, S.K.; Ahlawat, A.; Dimri, A.P. Physico-Chemical Properties and Deposition 

Potential of PM2.5 during Severe Smog Event in Delhi, India. Int. J. Environ. Res. Public Health 2022, 

19, 15387. h�ps://doi.org/10.3390/ijerph192215387. 

8. Abecasis, L.; Gamelas, C.A.; Justino, A.R.; Dionísio, I.; Canha, N.; Kertesz, Z.; Almeida, S.M. 

Spatial Distribution of Air Pollution, Hotspots and Sources in an Urban-Industrial Area in the 

Lisbon Metropolitan Area, Portugal—A Biomonitoring Approach. Int. J. Environ. Res. Public Health 

2022, 19, 1364. h�ps://doi.org/10.3390/ijerph19031364. 

9. Aldekheel, M.; Altuwayjiri, A.; Tohidi, R.; Jalali Farahani, V.; Sioutas, C. The Role of Portable Air 

Purifiers and Effective Ventilation in Improving Indoor Air Quality in University Classrooms. Int. J. 

Environ. Res. Public Health 2022, 19, 14558. h�ps://doi.org/10.3390/ijerph192114558. 

10. Wei, W.; Li�le, J.C.; Nicolas, M.; Ramalho, O.; Mandin, C. Modeling Primary Emissions of 

Chemicals from Liquid Products Applied on Indoor Surfaces. Int. J. Environ. Res. Public Health 2022, 

19, 10122. h�ps://doi.org/10.3390/ijerph191610122. 

11. Tashakor, M.; Behrooz, R.D.; Asvad, S.R.; Kaskaoutis, D.G. Tracing of Heavy Metals Embedded 

in Indoor Dust Particles from the Industrial City of Asaluyeh, South of Iran. Int. J. Environ. Res. Public 

Health 2022, 19, 7905. h�ps://doi.org/10.3390/ijerph19137905. 



Int. J. Environ. Res. Public Health 2023, 20, 7061 3 of 3 
 

 

12. Mansouri, A.; Wei, W.; Alessandrini, J.-M.; Mandin, C.; Blondeau, P. Impact of Climate Change 

on Indoor Air Quality: A Review. Int. J. Environ. Res. Public Health 2022, 19, 15616. 

h�ps://doi.org/10.3390/ijerph192315616. 

13. Araja, A.; Bertins, M.; Celma, G.; Busa, L.; Viksna, A. Distribution of Minor and Major Metallic 

Elements in Residential Indoor Dust: A Case Study in Latvia. Int. J. Environ. Res. Public Health 2023, 

20, 6207. h�ps://doi.org/10.3390/ijerph20136207. 

14. Wikuats, C.F.H.; Nogueira, T.; Squizzato, R.; de Freitas, E.D.; Andrade, M. de F. Health Risk 

Assessment of Exposure to Air Pollutants Exceeding the New WHO Air Quality Guidelines (AQGs) 

in São Paulo, Brazil. Int. J. Environ. Res. Public Health 2023, 20, 5707. 

h�ps://doi.org/10.3390/ijerph20095707. 

15. Chalva�aki, E.; Chatoutsidou, S.E.; Almeida, S.M.; Morawska, L.; Lazaridis, M. The 

Representativeness of Outdoor Particulate Ma�er Concentrations for Estimating Personal Dose and 

Health Risk Assessment of School Children in Lisbon. Int. J. Environ. Res. Public Health 2023, 20, 5564. 

h�ps://doi.org/10.3390/ijerph20085564. 

16. Mohd Isa, K.N.; Jalaludin, J.; Mohd Elias, S.; Mohamed, N.; Hashim, J.H.; Hashim, Z. Evaluation 

of the Relationship between Fractional Exhaled Nitric Oxide (FeNO) with Indoor PM10, PM2.5 and 

NO2 in Suburban and Urban Schools. Int. J. Environ. Res. Public Health 2022, 19, 4580. 

h�ps://doi.org/10.3390/ijerph19084580. 

17. Hisamuddin, N.H.; Jalaludin, J.; Abu Bakar, S.; Latif, M.T. The Influence of Environmental 

Polycyclic Aromatic Hydrocarbons (PAHs) Exposure on DNA Damage among School Children in 

Urban Traffic Area, Malaysia. Int. J. Environ. Res. Public Health 2022, 19, 2193. 

h�ps://doi.org/10.3390/ijerph19042193. 

18. Mainka, A.; Żak, M. Synergistic or Antagonistic Health Effects of Long- and Short-Term 

Exposure to Ambient NO2 and PM2.5: A Review. Int. J. Environ. Res. Public Health 2022, 19, 14079. 

h�ps://doi.org/10.3390/ijerph192114079. 

References 

1.  WHO Global Air Quality Guidelines. Available online: https://apps.who.int/iris/handle/10665/345329 (accessed on 1 

February 2022). 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury 

to people or property resulting from any ideas, methods, instructions or products referred to in the content. 


