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Abstract:

The aim of the research was to analyze the impact of environmental
pollution on cardiovascular disease rates using advanced analysis
techniques such as fuzzy logic and multiple linear regressions. The study
included measuring the levels of environmental pollutants such as fine
particulate matter (PM2.5) and (PM10), nitrogen oxides (NOXx), sulfur
dioxide (SO2), ground level ozone, black carbon, as well as the effects of
climatic factors such as extreme temperatures, high humidity and
environmental noise in three areas in Babylon Governorate (Hillah District
- Hashimiyah District — Al-Eescxandria sub-district). The research results
showed a high association between environmental pollution and
cardiovascular disease rates, as fine particulate matter (PM2.5) and (PM10)
and black carbon were found to have the greatest impact on heart health
due to their ability to penetrate deeply into the respiratory system and blood
circulation, leading to chronic inflammation, atherosclerosis, and heart
rhythm disturbances. Sulfur dioxide (SO2) and nitrogen oxides (NOx) also
showed significant negative effects by increasing oxidative stress and
vascular inflammation, which increases the risk of hypertension and heart
attacks. In addition, climate changes, such as extreme temperatures and
high humidity, were found to lead to heat stress that increases the burden
on the heart, while environmental noise indirectly affects hypertension and
heart disorders through psychological stress. The research recommended
implementing strong policies to reduce polluting emissions, such as
reducing the use of fossil fuels and encouraging renewable energy, while
raising awareness of the impact of pollution on heart health and providing
health programs for early detection of pollution-related diseases.
Keywords: Environmental pollution - Fuzzy logic - Fine particles - Black
carbon - Nitrogen oxides - Earth Ozone - Sulfur dioxide - Correlation -
Regression
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