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Abstract

Air pollution as one of the important problems of urbanization and industrial life has affected the health of society and
the World Health Organization has introduced it as one of the effective factors in causing cancer. In this study, the
effects of short-term exposure related to mortality and diseases associated with particulate matter less than 10 microns
(PMyo) in Shiraz during 1396-1397 have been investigated. This is cross-sectional applied research based on field
studies and modeling of experimental conditions. In this study, the concentration of PMg pollutants for the years 1396-
1397 was measured hourly and daily using a Grimm Instrument from the four air pollution measuring stations of the
Environment Organization (Kazerun Gate, airport, Setad, and science and technology park), and the relevant data were
analyzed using AirQ + software. The results showed that the highest distribution of PM1, pollutants in Shiraz was in the
range of 30-40 pg/m3and the highest mortality rate attributed to this pollutant was due to respiratory diseases (4.34 and
3.9% of cases) and hospitalization due to heart diseases (3.2% and 2.95% of cases) are in second place. Also, the total
death rate attributed to PM;o pollutants in these years has been estimated at 278 and 249, respectively. Therefore, due to
the significant health effects of this pollutant, it is necessary to plan and enact comprehensive measures to combat PM1q
emissions and reduce and control its adverse effects in order to maintain the health of citizens.
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Introduction

One of the most important dangers that have jeopardized living conditions in parallel with human progress in
the last century is environmental pollution, including air pollution (Ehsanzadeh et al., 2014). One of the
negative consequences of air pollution is its adverse effects on the health of humans and other living beings
in the short and long term (Butland et al., 2020, Maesano et al., 2020). According to the increasing number
of experimental and epidemiological studies in the last decade, the findings of today's knowledge and
epidemiological studies show a significant relationship between air pollution and mortality (Yang et al.,
2017). Suspended particles, as one of the most important air pollutants, cause sensitivity in the eyes, nose,
and throat, respiratory tract infection, headache, nausea, allergic reaction, chronic respiratory diseases, lung
cancer, heart diseases, and an increase in death (Geravandi et al., 2015, Goudarzi et al., 2015a). The size and
chemical composition of these particles have a decisive role in their impact on health, and according to the
reports of the World Health Organization and other studies, exposure to PMg increases the risk of heart
diseases and respiratory and lung problems (Holme et al., 2020). The primary PMio standard published by
the National Outdoor Air Quality Standards is equal to 150 pug/m?® and as a 24-hour standard (Geravandi et
al., 2015). The annual average standard of this pollutant has been set at 20 pg/m® according to the World
Health Organization's air quality guidelines (WHO, 2006). Based on the results of a study conducted in 2021
with the aim of scientometric analysis to evaluate the health impact of outdoor air pollution using WHO-
AirQ (2019-2005), it was shown that most of the studies on suspended particles with a diameter Less than 10
micrometers (PMo) and suspended particles with a diameter of fewer than 2.5 micrometers (PM.s) and with
regard to the total mortality and hospitalization due to respiratory diseases, cardiovascular diseases are the
focus (Malekafzali et al. al., 2021).

Experimental Design

The present study is the quantification of health effects of PMio pollutant in Shiraz city using AirQ+
software. The studied data include PMso pollutant concentration values and atmospheric parameters (average
daily temperature, relative humidity, number of sunny days, and number of rainy days) selectively related to
a two-year statistical period in 2016 and 2017 and on a time scale (hourly) of 4 Stations: Kazeroon Gate,
Airport, Headquarters, and Science and Technology Park were provided by Environmental Protection
Organization (measurement of PMjo pollutant concentration is determined using Grimm device) and
Meteorology and Medical Sciences Organization of Shiraz. The necessary condition for using AirQ+
software is that 75% of correct data is available, and with the confirmation of this condition, this software
was used to analyze and review data and the relationship between PMj, pollutant and cardiovascular and
respiratory diseases and deaths. PMjo pollutant data was obtained.

Results and Discussion

According to the results, the average PMio concentration in the cold season in 1996 and 1997 was equal to 47
and 31 (micrograms per cubic meter), respectively, and in the hot season, it was equal to 44 and 53
(micrograms per cubic meter), which shows that In the cold season during the two years under study, the
average concentration of this pollutant has decreased by 65.9% (mainly due to natural factors such as
increased rainfall) and in the hot season, the concentration of this pollutant has increased by 16.9% (mainly
due to human factors such as the increase in urban traffic and the increase in passengers). Also, the highest
numbers of observed days are related to concentrations of 30-40 pg/me. The purpose of this stage of the
research is to determine the number of days in which the PM;, concentration has the highest frequency. Most
days related to PM;o concentrations are from the daily standard values of the World Health Organization (50)
(57% in 2016 and 74% in 2017) and the national standard (150) (77.5% in 2016 and 90% in 2017). It has
been lower. The average concentration of PMyo in 21% of cases in 2016 and 24% of cases in 2017 is more
than the standards of the Ministry of World Health (WHO) and European Union standards, and 0.01% of
cases in 2016 and 0.02% of cases in 2017 from The country's and EPA's national outdoor air quality
standards are higher. Most of the attributed deaths are related to death due to respiratory diseases (4.34% and
3.9% of cases), followed by hospitalization due to cardiovascular diseases (3.2% and 2.95% respectively).
Percentage of cases) has had an effect. Also, the total number of deaths attributed to PMg in the years 2016
and 2017 with a 95% confidence interval was 278 and 249 cases respectively for each 10 pg/m3, which is
about 2.7% and 2.4% of the total deaths in Shiraz city, respectively. Has assigned the relative risk estimate
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related to PMyo for mortality from cardiovascular diseases during 2016 and 2017 with Bl = 436 was equal to
232 and 208 people respectively. This amount for the year 2016 was 10.4% more than the year 2017, and in
the highest case, these values are equal to 331 and 297 people, respectively. As a result, the increase in the
value of AP indicates the health consequences associated with exposure to a specific population. The amount
of attributed cases also increases. In addition to this range of minimum and maximum exposure changes
based on the vertical axis, cumulative added values for all hospitalized cases due to heart disease, which is
from an average concentration of 40 micrograms per cubic meter and above, the effect of concentration in
the population of Shiraz city is significant for all hospitalized cases due to heart disease.

Conclusion

The obtained results show that in 2016, 70% of cardiac deaths occurred on days when the PM1o concentration
exceeded 60 ug/m®. The average annual concentration PMyo in 2016 was about 51, which is almost equal to
the WHO guidelines (50ug/m?®). The total number of deaths attributed to PMyoin 2016 was about 278 cases,
which accounted for about 2.7% of all deaths (excluding deaths due to accidents) in Shiraz city. According to
the results of this study, the average annual concentration of PMyoin 2016 was equal to 46.6 micrograms per
cubic meter and the concentration of this pollutant on 21% of the days of the year exceeded the limit of the
World Health Organization. Also, the number of deaths due to respiratory diseases, according to the estimate
of the average relative risk due to contact with PMyo in 2017, shows that 53% of it is related to a
concentration of fewer than 40 micrograms per cubic meter. High values of the attributed component in the
number of deaths from respiratory diseases indicate a high relative risk. Despite the relative risk, the health
effects of PMyp at a concentration lower than 10 micrograms per cubic meter are zero due to the lack of
contact of the population with these concentrations, and in other words, there was no day in 2017 when the
concentration of PMjo reached below10 micrograms per cubic meter. According to the results of this study,
the average annual concentration of PMyo in 2017 is equal to 43.8 micrograms per cubic meter and the
concentration of this pollutant in 24% of the days of the year has exceeded the permissible limit of the World
Health Organization, which is the high number of vehicles per capita, the high consumption of fuels. Fossil
fuel (especially motor vehicles with leaded fuel), the existence of cement factories, the destruction of
vegetation, and the change of use of abandoned pastures and agricultural lands around Shiraz city are the
main factors of increasing PMioemission in the air of Shiraz city.
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