
 

New study shows non-optimal temperature is
a significant contributor to cardiovascular
disease burden globally
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A new study by physician-scientists at University Hospitals (UH)
Harrington Heart & Vascular Institute has shown that non-optimal
temperatures have a significant impact on the cardiovascular disease
(CVD) burden across the globe. The study, recently published in the 
European Journal of Preventive Cardiology, provides evidence that
urgent action is needed to address this issue and is the first of its kind to
provide a comprehensive quantification of global temperature-related
CVD burden.

The study utilized the global burden of disease methodology to
investigate non-optimal temperature, low temperature-, and high
temperature-related CVD deaths, as well as disability-adjusted life years
(DALYs) globally. According to the World Health Organization, DALYs
are the years lived with a disability due to prevalent cases of the disease
or health condition in a population.

Researchers found that in 2019, non-optimal temperature contributed
globally to nearly 1.2 million CVD deaths and almost 22 million DALYs.
Low temperature contributed to more than 1.1 million CVD deaths and
close to 20 million DALYs. High temperature contributed to about
93,000 CVD deaths and 2.09 million DALYs. That same year, non-
optimal temperature was the ninth most common attributable risk factor
for CVD deaths globally, surpassing alcohol use, low physical activity,
and other environmental factors such as radon and lead exposure.

Furthermore, the study found that between 1990 and 2019, CVD deaths
related to non-optimal temperature increased by 45%, while low

2/4

https://medicalxpress.com/tags/temperature/
https://medicalxpress.com/tags/health+condition/
https://medicalxpress.com/tags/low+temperature/


 

temperature increased by 36%, and high temperature increased by
600%. The increase was more pronounced in countries with low income
than in countries with high income.

"Our study provides the first comprehensive assessment of the global
temperature-related CVD burden," said Sadeer Al-Kindi, MD, lead
author, cardiologist at UH Harrington Heart & Vascular Institute, Co-
Director of the Center for Integrated and Novel Approaches in Vascular
Metabolic Disease (CINEMA) at UH, and Professor at Case Western
Reserve University School of Medicine.

"The findings are alarming and underscore the significant impact of
temperature on global public health. It is crucial that policymakers and
public health officials take these findings into account when designing
strategies to mitigate the impact of climate change on public health."

"These study findings are particularly concerning for individuals living
in low socioeconomic regions who are more vulnerable to the effects of
non-optimal temperature on CVD. It is imperative that we take a multi-
faceted approach to tackle the health impacts of climate change,
including improving access to healthcare, increasing public awareness,
and reducing greenhouse gas emissions," said Sanjay Rajagopalan, MD,
senior author, Chief of the Division of Cardiovascular Medicine.

This latest study is a continuation of the research group's legacy in
advancing understanding of the impact of the environment on 
cardiovascular disease. The group's previous work has shed light on the
effects of air pollution, exposure to traffic-related noise, and other
environmental factors on cardiovascular health. By quantifying the
burden of non-optimal temperature-related CVD at the global level, this
study adds to the group's efforts to identify and address the
environmental factors that contribute to cardiovascular disease.
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Issam Motairek, MD, a research fellow at UH Harrington Heart &
Vascular Institute who also contributed to the study said, "The study's
findings demonstrate the importance of understanding the relationship
between temperature and cardiovascular disease burden, especially in the
context of global climate change. By identifying the populations most at
risk, we can design targeted interventions to reduce the impact of non-
optimal temperatures on public health."

  More information: Sadeer Al-Kindi et al, Cardiovascular Disease
Burden Attributable to Non-Optimal Temperature: Analysis of the
1990-2019 Global Burden of Disease, European Journal of Preventive
Cardiology (2023). DOI: 10.1093/eurjpc/zwad130
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