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Abstract

Introduction and Objective: Air pollution and global waming have become components of
modern life. There are probabilities that there is a relation between choronic expesure to air
pollution and cardiovascular and respiratory deaths, as the respiratory system is the first
contact point with air pollutants. As temperature passes comfort limits the number of deaths
increases as well. Shiraz is one of the populated cities in Iran and located between two series
of mountains in South Zagros which has lead to increased amount of pollutants in this city.
Mue 1o the increasing importance of cardiovascular and respiratory diseases in the world and
the fact that relation between mortality, air pollution and temperature has not been evaluated
in Shiraz, we conducted a study to cvaluate the association between air pollution and
temperature with cardiovascular and respiratory death in this city.

Material and Methods: In this ecological study data sbout the number of cardiovascular and
respiratory deaths based on gender and age from 2006 until 2011 and temperature and air
pollution data including NO, CO, NO;, NOx, PMy, 80:, O, CHs, THC, NMHC was used.
Thee association between pollutants and temperature with cardiovascular and respiratory death
was calculated with Pearson and Spearman correlation and also negative binomial regression
adjusted for humidity, rainfall, wind speed wind direction. The best forcasting model for
predicting cardiovascular and respiratory deaths was determined using time series analysis.
Analysis was performed using MINITAB 16 STATA 11 and R version Rx64 2.15.2
software.

Results: During this time 17167 cardiovascular and 2598 respiratory deaths happened in
Shiraz. Total cardiovascular deaths were associated with mereased NO and NOx| Incidence
rate ratios (IRRs) = 1.00229 (93% CI- 1.000319, 1.00426) and 1.00187 (95% CIL: 1.000166,
1.00358), respectively, per | ppb increase in pollutant], female cardiovascular deaths with NO
and NOx and SO; [IRRs = 1.002836 (93% CI: 1.000497, 1.00518) and 1.002237 (95% CE
1.000149, 1.00428), 1.000898 (93% CI: 1.00008, 1.00171), respectively, per 1 ppb] and 18 to
60 vear old cardiovascular deaths with SO: [IRRs = 1.000869 (95% CI: 1.000016, 1.00172),
per | ppb]. The Amount of NO and NOx was also Positively associated with total
cardiovaseular deaths that happened one month later. Total, female, male, 18 to 60 years old
respiratory deaths were associated with carbon monoxide [IRRs = 1.000092 (95% CI:
1.000018. 1.000165) and 1.000085 (95% Cl: 1.000002. 1.000168) and 1.000126 (95% CL:
1.00003, 1.000221) and 1.000144 (95% CI: 1.000021, 1.000267), respectively, per 1 ppbjand
in people over 60 vears was associated with ozone [IRRs = 1.041561 {95% CI: 1.002134,
1.08254). per 1 ppb]. The amount of NO, NOx was also Positively correlated with increase
fermale respiratory deaths that happened one month later; NO, NOx was positively correlated
with increased under 18 year respiratory death that happened one month later; and NO; was
positively correlated with increased 18-60 year old respiratory death that happened one month
later. In total at 20°C the minimum number of cardiovascular deaths happened. Mean
temperature was not associated with cardiovascular deaths. Mean temperature was negatively
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correlated with 18 to 60 year old cardiovascular deaths that happened one month later. The
minimum number of respiratory deaths happened in 25°C. Mean temperature wias associated
with total and female respiratory deaths [IRRs = 0.980368 (95% CI: 0.9654204, 0.9959551)
and 0.9752914 (95% CI: 0.956406, 0.9953462), respectively , per | *C temperature] and
femal respiratory deaths. Mean temperature was negatively correlated with total. male and
femal respiratory deaths that happened one month later. The time series model it to the
number of respiratory deaths in Shiraz was ARIMA(3.1.2), MS=97 96

Conclusion: The result of this study show that air pollution 15 related to cardiovascular and
respiratory deaths and cold temperature are also effective on respiratory deaths and less
cftective on cardiovascular deaths. There results support health policies that try to reduce

exposure air pollution and plan to reduce mortality in cold weather, especially for people at
risk.

Keywords: Air pollution, Temperature, Cardiovascular deaths, Respiratory deaths, Shiraz
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