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INTRODUCTION

In 2019, air pollution caused 6.7 million premature deaths, making it the fourth leading global risk factor and a major public health concern. This study analyses mortality

attributable to air pollution in Portugal (2010-2021) and the impact of the COVID-19 pandemic, using pre-pandemic projections from the AirQ+ model. Developed by the

World Health Organization (WHQO), AirQ+ estimates mortality linked to pollutants such as fine parficulate matter (PM, 5}, nitrogen dioxide (NO,), and tropospheric ozone

(O4), supporting strategies aligned with the United Nations (UN) 2030 Sustainable Development Goals (SDGs).
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Figure 1. Observed and predicted values for the time series of NO, and O, concentrations (in pg/ms3)

« Assessed using Linear Mixed Models (LMM) fo examine tfendencies in
J ( ) and various causes of mortality during the period 2015-2021.

pollution-attributable mortality.

Time Series Analysis: As shown in Figure 1, the SARIMA models forecasted atmospheric levels of NO, and O3, as

- Seasonal AutoRegressive Integrated Moving Average (SARIMA) models well as mortality rates for the COVID-19 pandemic, based on pre-pandemic data (2015-

were developed to forecast pre-COVID mortality tendencies (2015-2019) 2017). The results revealed that:
and validated for 2020-2021. - observed mortality from all-natural causes was higher than expected.

.  Comparisons between forecasted and observed values were conducted © observed NO, levels and mortality from respiratory diseases were lower fhan expected.

using LMM.

CONCLUSIONS

» IBM SPSS Statistics (version 29) was used for stafistical analyses and time . |n 2020 and 2021, significant reductions in NO, and PM,s concentrations were
series modelling.

Software:

observed, accompanied by a slight, non-significant increase in O; exposure, likely

* Level of stafistical significance: 5%. influenced by pandemic-related restrictions, emission sources, and meteorological

factors.
RESULTS « Annually, over 5000 deaths were attributed to exposure to NO, and PM, ;, and af least
Table 1 presents the estimates obtained using the AirQ+ model for the number 139 deaths from respiratory diseases were linked 1o O3 exposure between 2010 and
2021.

of attributable deaths, based on the population-weighted average of

atmospheric pollutant concentrations. » Based on pre-COVID-19 data, observed mortality from all-natural causes was higher

Table 1. Premature deaths attributable to air pollution by NO,, PM, - and O,.

NO, exposure PM, ; exposure O; exposure
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Population AirQ+ AirQ+ mean AirQ+ « Disruptive events such as the pandemic can alter the relationship between air pollution
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than expected, whereas observed NO, levels and mortality from respiratory diseases

were lower than expected.

and mortality, with implications for public policy.
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« This study underscores the importance of interpreting time series data with caution in

the context of sudden disruptions.
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