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Editorial

Cardiovascular disease is the leading cause of death in the World
[1]. As the major risk factor for cardiovascular disease, hypertension
has been identified as the most important cause of disability and the
leading risk factor for death globally [2]. The causes of hypertension
are complex and are related to genetic factors, lifestyle, diet structure,
and environmental factors, including air pollution [3]. Long-term
exposure to ambient air pollution increases cardiovascular mortality
rates [4,5]. Air pollution has also been associated with the incidence
of nonfatal myocardial infarction and stroke [6-8]. Hypertension is
one of the most important risk factors for cardiovascular disease,
and has been ranked as the leading cause for death and disability
worldwide [9,10].

Many epidemiological studies have investigated the associations
between air pollution exposure and hypertension, but the results
remain controversial: some studies have shown an association [11-
15], whereas other studies have found either no association or an
association only for selected pollutants or limitation based on short-
term or long-term exposure [16-19]. Furthermore, the previous
published studies on hypertension and air pollution can be broadly
divided into 2 categories: short-term and long-term studies. The
former estimate the acute effects of air pollution exposure and mostly
include time-series analyses over a few days. The latter evaluate the
chronic effects of air pollution, such as cohort survival analyses over
years of exposure.

The short-term and long-term effects of air pollution may have
nonmutually exclusive biological mechanisms, that is, direct and
indirect effects on the sympathetic nervous system, oxidative stress,
endothelial and other hemodynamic function, and vascular tone
[20-23]. Explicating the differences between the short-term and long-
term effects of air pollution could provide further information for
policy makers and clinical prevention for hypertension.

A growing body of evidences suggests a relationship between
ambient air pollution and hypertension. A first comprehensive meta-
analysis of 15 European population-based cohorts reported a weak
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Ambient Air Pollution and
Hypertension: A Relationship that
Strikes Around the Clock

positive association of high residential traffic exposure with blood
pressure in nonmedicated participants, and an elevated odds ratio for
prevalent hypertension, but the relationship of modeled air pollutants
with blood pressure was inconsistent [24]; on the other hand, recent
large studies and updated reviews support the idea that prolonged
exposure to particulate matter could increase both prevalence and
incidence of hypertension [17,18,25].

The more recent and updated systematic review with meta-
analysis is provided by Cai et al. [26]. In this meta-analysis, the authors
quantitatively assessed the associations between short-term and long-
term exposure to ambient air pollutants and the risk of hypertension,
and they observed that short-term exposure to sulfur dioxide and
particulate matter and long-term exposure to nitrogen oxide and
particulate matter were associated with an increase in hypertension
risk. The results of the heterogeneity analyses showed significant
heterogeneity for some analyses; however, all of the analyses showed
increased odds ratios, providing strong evidence whereby both short-
term and long-term exposure to the main air pollutants increases the
risk of hypertension and suggesting that air pollution can promote
hypertensive hemodynamic responses.

It can be hypothesized that hypertensive consequences of
particulate matter exposure represent one of the most important
biological mechanisms explaining the role of particulate pollution
as a modifiable factor contributing to cardiovascular morbidity and
mortality. Similarly, unhealthy consequences of indoor and outdoor
air pollution act on worldwide population, with considerable public
health implications. Furthermore, both short-term or long-term
exposure to some air pollutants may increase the risk of hypertension.

As a consequence of the role of hypertension as the major
risk factors for premature mortality worldwide, and of the global
detrimental effects of air pollution, the findings summarized in
our editorial demonstrate an unequivocal relationship between
particulate pollutants and blood pressure and these results have large
public health repercussions. In fact, it is well established that even
small changes in blood pressure levels lead to consistent decreases in
stroke, coronary heart disease and overall mortality.

It must be reminded that given the enormous prevalence of
hypertension and the ubiquitous and continuous nature of air
pollution exposure, even a modest association between air pollution
and hypertension and a small effect on raising blood pressure and/or
the prevalence of hypertension, i.e. the major risk factor for mortality
and morbidity worldwide, would place a large number of people at
increased risk for cardiovascular morbidity and mortality and so
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would have enormous implications and would be of considerable and
growing global public health importance.

Both air pollution and hypertension are important worldwide
public health problems. Even though a small risk of hypertension is
induced by the air pollution exposure, it may bring a large population-
attributable disease burden of hypertension because of the ubiquitous
nature of air pollution. Therefore, if these exposures are avoided,
they theoretically could reduce the incidence of hypertension;
consequently, healthcare providers should be advised to educate their
patients, in particular those at heightened cardiovascular risk, about
the potential adverse hemodynamic effects of air pollution, in order
to reduce individual exposure and subsequently moderate the effect
of air pollution on public health.

In conclusion, the relationship between ambient air pollution
and hypertension is a matter that strongly strikes around the clock,
and so even any minimal disruption would be significantly useful.
Even in case of short-term or long-term exposure to indoor and
outdoor air pollution the risk of hypertension is increased. In light
of this evidence, efforts to reduce exposure to air pollution should
urgently be intensified, and supported by appropriate and effective
legislation. Health professionals, including cardiologists, have an
important role to play in supporting educational and policy initiatives
as well as counselling their patients. Air pollution should be viewed
as one of several major modifiable risk factors in the prevention and
management of cardiovascular disease. Further research should
explore the optimal methods of air pollution reduction and document
the effects of this on the incidence of cardiovascular disease and
related mortality in order to pressurize policy makers to intensify the
efforts required for effective legislation on air pollution reduction.
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