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Abstract
Background and Objective: Cardiovascular diseases (CVDs) are
leading causes of mortality globally and in Iran. This study
investigated climatic indices and CVD mortality in Mashhad, Iran
(1393-1398 Solar Hijri).
Materials and Methods: In this time-series ecological study,
meteorological data were obtained from the Mashhad
Meteorological Organization. Examined variables included
temperatures, relative humidity, wind speed, precipitation, dew
point, and sunshine duration. Health data were collected from
SINA, Cause of Death Registry, and HIS systems. Poisson models
and Generalized Estimating Equations (GEE) were applied.
Results: The GEE model revealed key significant associations
between climatic factors and CVD incidence and mortality.
Minimum daily temperature was identified as a primary risk factor,
significantly associated with an increase in CVD cases and
mortality (8=0.02, P<0.001), underscoring the adverse impact of
elevated nighttime temperatures on cardiovascular strain. Daily
precipitation exerted a notable protective effect (3=-0.009, P=0.01.
The dew point also showed a slight negative association ($=-0.008,
P=0.04). Other meteorological variables—including mean wind
speed (p=-0.015, P=0.15), mean relative humidity (=0.002,
P=0.16), and sunshine duration (f=-0.004, P=0.30)— were not
statistically significant. Mortality peaked in winter and summer.
Mortality was predominantly higher among men and individuals
aged 80 years and older. The mortality trend fluctuated over the
study period, peaking in 2014-2015 (114.42 per 100,000
population) and reaching its lowest level in 2019-2020 (19/12 per
100,000 population).

Conclusion: Temperature fluctuations and daily precipitation
significantly influence cardiovascular disease risk and should be
integrated into public health early-warning systems.
Keywords: Cardiovascular diseases, Climate,
Humidity, Precipitation
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