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Blood pressure (BP) is affected by many environmental fac-
tors including ambient temperature, altitude, latitude, noise,
and air pollutants. Given their pervasiveness, it is plausible
that such factors may also have an impact on hypertension
prevalence and control rates. Health care providers should
be aware that the environment can play a significant role in
altering BP. Although not among the established modifiable
risk factors (eg, obesity) for hypertension, reducing expo-
sures when pertinent should be considered to prevent or

control hypertension. The authors provide a concise review
of the evidence linking diverse environmental factors with
BP and suggest an approach for incorporating this knowl-
edge into clinical practice. The authors propose using the
term environmental hypertensionology to refer to the study
of the effects of environmental factors on BP in clinical
and research settings. J Clin Hypertens (Greenwich).
2011;13:836–842. �2011 Wiley Periodicals, Inc.

In most individuals, the confluence of behavioral fac-
tors (eg, sodium intake) and an underlying polygenetic
propensity predisposes to hypertension.1,2 All national-
level guidelines recommend that clinicians assess
patient attributes proven to impact blood pressure
(BP) (eg, diet, obesity) and focus preventive efforts and
therapies on these modifiable factors (eg, reduced
sodium intake, weight loss)1,2 prior to or in conjunc-
tion with pharmacologic therapy. While such lifestyle
changes are undeniably important and effective, there
has been little to no attention paid to other pertinent
and potentially modifiable non–patient-level issues that
can also affect BP, such as factors encountered in the
environment. Since small population-wide increases in
BP translate into serious public health burdens,2 even
modest prohypertensive actions of pervasive environ-
mental factors could have a major impact on cardio-
vascular morbidity and mortality. In addition, the
importance of ‘‘modifiable’’ environmental factors is
of growing global health importance, as increases in
several exposures (eg, air pollution, loud noise) accom-
pany economic development in populous societies that
also have few resources for treating established dis-
eases such as hypertension.

We propose the term environmental hypertensionol-
ogy to describe the study of the effects of environmen-
tal factors on BP in clinical practice and ⁄ or research.3

Our objective here is not to provide a complete review
of the literature demonstrating associations between
the environment and BP; rather, it is to provide a
concise overview to familiarize health care providers
(particularly hypertension experts) with this topic

(Table). Many studies are published across an array of
specialty journals, thus hampering awareness (let alone
a coherent understanding) of this field. To facilitate
this effort succinctly and within a clinically orientated
framework, citations are limited to only highly rele-
vant papers wherein more details can be found.
Finally, we offer an approach for incorporating this
knowledge into clinical practice and suggest pertinent
areas for further research.

THE ENVIRONMENT AND BLOOD PRESSURE

Temperature and Season
The prohypertensive actions of exposure to cold ambi-
ent temperatures have been known for many years2–10

and may largely account for reports of higher BP dur-
ing winter.11–13 An inverse short-term relationship
between BP and temperature has been shown to hold
true for both indoor and outdoor settings across wide
ranges of populations and temperatures.5 Taken
together, these observations suggest that the effects of
colder temperatures are both rapid and persistent.
Although the mechanisms responsible for raising BP
acutely and chronically may overlap (Table), they may
not be identical. Other physiologic alterations (eg,
reduced vitamin D levels, weight gain, lower activity,
changes in diet) could play further roles in the context
of chronic seasonal effects. On the other hand, addi-
tional meteorologic factors including humidity and
barometric pressure have not consistently been associ-
ated with BP. In sum, the existing evidence supports a
role for colder ambient temperatures leading to higher
BP levels both acutely (within 1–7 days) and chroni-
cally (between seasons).

The associations between cold exposures and higher
BP have typically been based on ambient temperatures
averaged over the preceding 24 hours or few days.
Acknowledging that brief experimental exposures to
cold have been shown to trigger BP elevations within
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minutes, we explored whether acute alterations (eg, 1-
hour averages) of ambient temperature measured by
personal-level monitors affect BP encountered within a
24-hour period. Contrary to initial expectations,
nighttime ambient temperatures (eg, typically while
sleeping from midnight to 6 AM on average) showed a
positive relationship with BP during the ensuing day.
Hotter nights (during the summer or winter) led to
higher BP levels measured several hours later in the
following afternoon.10 We speculated that heat-
induced perturbations in sleep quality may have
played a role. Previously, it was also shown that hot-
ter daytime temperatures precede increased nocturnal
BP levels.7 These findings suggest that under certain
circumstances, brief changes in ambient temperatures

might alter BP in differing manners. Although intrigu-
ing, these findings require further confirmation. How-
ever, it is also important to note that the relationship
between temperature and cardiovascular events has
often been shown to be ‘‘U’’ shaped with both
extreme high and low levels increasing risk. How
these temperature-related cardiovascular risk altera-
tions relate to changes in BP (ie, whether they are
causally connected) is not known and requires further
research.

Loud Noise
A diverse set of loud conditions associated with mod-
ern-day society have been implicated in raising BP,
including roadway traffic, airplanes, and occupational

TABLE. Common Environmental Factors and Blood Pressure

Factor BP Effect Putative Mechanisms

Temperature

Cold

Heat

Nighttime BP

Nighttime

temperature

Most common overall effect: inverse association

Colder outdoor ⁄ indoor ambient temperature related to

higher BP

Colder temperatures elevate BP variability and aortic

pulse pressure

Acute heat stress and sauna treatment lower BP

Hotter days associated with higher nocturnal BP

Hotter nighttime temperature associated with higher

daytime BP

Direct thermoregulation-mediated vasoconstriction

HPAA and SNS activation, sodium ⁄ volume retention

Impaired endothelial-dependent vasodilatation

Reverse of cold mechanisms (above)

Possibly reduced sleep duration or quality

Season

Winter

Most common overall effect: winter season related to

higher BP

Reduced temperature may be primarily responsible; how-

ever, winter season may have some added independent

effects

Cold-induced mechanisms likely primarily responsible; however,

additional chronic alterations may play additive roles: lower

vitamin D levels, reduced activity, and weight gain

Geography

Altitude

Latitude

Most common overall effect: higher altitude (>2500 m)

and latitude raise BP

Ascent to higher altitudes raises BP (variable

interindividual responses noted)

May be affected by race, acclimatization, rate of climb,

or duration of exposure. Long-term population studies

are limited in ability to determine effect and show heter-

ogeneous results on chronic BP levels due to many

confounding variables

Higher prevalence of hypertension in higher latitudes

Altitude-induced hypoxemia leading to chemo-reflex activation

along with compensatory responses causing increased SNS

and adrenal activity. Long-term acclimatization may lead to

differing responsible responses

Other associated factors such as colder temperatures and

stress may also play a role. Long-term increases in red blood

cell mass may contribute

Effects of lower temperatures and UV light ⁄ vitamin D levels

Perhaps ancient retained evolutionary changes promoting

salt ⁄ water retention that are maladaptive to the colder climate

with available salt

Loud noises Most common overall effect: exposure to loud noises

raises BP

Numerous conditions implicated (ambient, occupational,

traffic, airports)

Acute SNS activation, HPAA activation

Potentially sleep disruption for nocturnal noise

Air pollutants

Ambient PM

Indoor PM

SHS

Most common overall effect: exposure to PM raises BP

Short- and long-term PM exposures related to higher BP

Biomass, cooking, and personal-level higher PM

exposures raise BP

SHS exposure raises BP

Acute activation of the SNS via pulmonary autonomic reflexes

rapidly raises BP in minutes. Possibly PM constituents reaching

the systemic vasculature and promoting vasoconstriction

Chronic exposures likely alter vascular tone via endothelia dys-

function or reduced arterial compliance (reduced nitric oxide

and higher endothelins) due to PM-mediated systemic

inflammation and oxidative stress

Baroreceptor sensitivity may also be impaired by PM inhalation

Abbreviations: BP, blood pressure; HPAA, hypothalamic pituitary adrenal axis; PM, particulate matter; SHS, secondhand smoke; SNS, sympathetic
nervous system.
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noises.14–19 Numerous studies show that brief exposure
to loud noise significantly increases BP within min-
utes16,17 and the prohypertensive response (eg, to
nighttime aircraft noise) can even occur during sleep.
In addition, several studies now demonstrate that liv-
ing in locations that foster chronic exposure to loud
noises (with the most evidence for roadways and air-
planes) can increase the risk for overt hyperten-
sion.14,15,19 Given the variety of conditions implicated
and the often reported linear relationship between
decibel intensity and BP response, the noise source
does not appear fundamentally important. However,
there is some suggestion that nighttime (ie, aircrafts)
may be even more detrimental than daytime (ie, traf-
fic) loud noise. Men may also be at greater risk for
noise-related development of hypertension. Overall,
the existing evidence supports that loud noises can
increase BP within minutes as well as chronically pro-
mote the development of hypertension for individuals
living near significant sources.

Altitude
Fewer studies have evaluated the effects of high alti-
tude on BP, though the published findings generally
support a positive relationship.21–25 Individual predis-
position may be important, as the effect of altitude
appears to vary both within and between individu-
als,20 and there may even be differences in susceptibil-
ity between races.22 The duration of exposure to high
altitude may also play a role. Individuals who have
acclimatized over weeks tend to show less of an effect
of altitude on BP. Nevertheless, some studies have also
shown that high altitude–induced BP elevations can
persist for months.21 There are also confounding
effects of lower temperature and light and the
increased physical stress sometimes required to survive
in more hostile environments. Although the heteroge-
neous published findings are difficult to completely
reconcile, most evidence supports that there is an alti-
tude effect on raising BP, with the most compel-
ling data demonstrating an acute effect in susceptible
individuals undergoing short-term ascents above
2500 meters.22,25 Some people may also be prone to
chronic elevations in BP while remaining at higher alti-
tudes, although this issue is less certain. The effects of
acclimatization, exposure durations, altitude above sea
level required for an effect (and potential exposure-
response relationship), and patient susceptibilities (eg,
preexisting hypertension, race) require more investiga-
tion. Practical guidelines for managing cardiovascular
risk factors among patients ascending to altitude have
been provided elsewhere.25

On the other hand, the literature linking long-term
high altitude exposure, such as that of populations liv-
ing at higher altitudes, and the prevalence of overt
hypertension (or excess cardiovascular events) is more
mixed.24,25 Some studies show greater while others
lesser rates of hypertension at higher altitudes,
which may reflect the effects of multiple confounding

ecological, genetic, and lifestyle variables. Indeed, one
of the largest studies shows a protective effect on coro-
nary heart disease and stroke.24

Latitude
Epidemiologic studies suggest that populations show a
progressive increase in average BP as distance from the
equator increases (ie, higher north).26,27 Latitudinal
relationships are complex, as they conflate the effects
of geographic clusters of environmental factors (eg,
colder weather, reduced UV light, differences in flora
and fauna, and light-dark cycles).27 All of these factors
may individually or collectively affect BP, but an addi-
tional intriguing aspect of the relationship of latitude
and BP relates to human history. Populations migrat-
ing out of Africa had to adapt to changing local envi-
ronmental conditions, initially through behavioral
adjustments and ultimately via genetic adaptations.
Such adaptations led to lighter skin and the bulkier
body types with shorter limb lengths characteristic of
populations of colder climates. When genetic variants
favoring heat dissipation, initially selected in hot, arid
equatorial climates, encountered the cooler, wetter
higher latitude environments, novel alleles were
selected and ⁄ or the frequencies of previously common
alleles drifted to lower prevalence. Evidence favoring
the influence of environment on genotype was reported
in a recent study, which showed that the frequencies
of heat-adapted alleles in populations are associated
with a distinct latitudinal gradient. Furthermore, it is
hypothesized that hypertension risk may be highest in
individuals who retain a high burden of ancestral
alleles favoring salt ⁄ water avidity who now live in
environments offering free access to salt and water.
The aforementioned study also shows a relationship of
heat-adapted alleles and population prevalence of
hypertension.26 This type of environmental influence
on genotype has been of particular interest for the
issue of salt-sensitive hypertension, more common in
individuals of African descent now living in more
northern latitudes. In addition, recent studies have
demonstrated a racial difference in renal water han-
dling in which blacks show more avid water conserva-
tion and less capacity for free water excretion than
whites. Such phenotypic features are consistent with a
water-conserving genotype originating in Africa. Since
volume control by the kidney seems to be a critical
determinant of BP level, the allelic signatures of the
latitudinal forces shaping human genetic history prob-
ably play a major role in promoting hypertension.

In addition to favoring sodium- and water-avidity,
the need for photoprotection by melanin in equatorial
populations results in lesser vitamin D production in
dark-skinned individuals. Vitamin D level is inversely
correlated with both hypertension and cardiovascular
risk, and low vitamin D levels are more common in
higher latitudes, during winter, and in areas of
high air pollution.27 Recent studies have identified
an enrichment of genetic variants with latitudinal
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gradients among vitamin D–related genes, which
strongly suggests that the environment has shaped the
genetic suite of genes related to vitamin D metabolism.
Such genes could affect BP by effects on vitamin D lev-
els or in the cellular action of vitamin D, a pleiotropic
effect of a gene affecting both vitamin D and BP
regulation.27

Air Pollutants
A comparatively recent literature illustrates that fine
particulate matter (PM) air pollution can also raise
BP, as we have recently reviewed elsewhere in greater
detail.28 Fine PM is most often derived from fossil fuel
combustion within modern societies, but other sources
such as biomass burning for heating and cooking may
be important in developing regions. Numerous studies
now show that a rapid increase in BP occurs following
short-term (ie, hours to days) PM exposure. Nonethe-
less, some studies now also suggest that this prohyper-
tensive response might also persist chronically when
individuals reside in more polluted regions. A few
recent publications even demonstrate that long-term
PM exposure can promote the development of overt
hypertension. On the other hand, there is little evi-
dence that other gaseous air pollutants (eg, ozone or
nitrogen dioxide) also elevate BP.

Among environmental factors that impact BP, air
pollution is likely of paramount public health impor-
tance. It (involuntarily) affects the most number of
people worldwide and is the 13th leading cause of glo-
bal mortality (ranking 8th in high-income nations).28

Even low levels of PM (5–20 lg ⁄ m3), such as those
found in wealthier ⁄ cleaner countries, are capable of
elevating BP. In addition, the public health burden of
exposure is disproportionately large among developing
nations (eg, China and India) where the growth of
hypertension prevalence exceeds the rest of the world
(and where >75% of worldwide cardiovascular events
occur). Both more ubiquitous and extreme exposures
(eg, PM levels >100–150 lg ⁄ m3) occur in these
regions due to a confluence of factors (eg, traffic con-
gestion, rapid industrialization, fewer regulations).
Indoor air quality is also typically worse due to con-
tinued biomass burning (still impacting roughly 3 bil-
lion people), fewer available household ventilation
systems, and the prevalence of secondhand smoke
(SHS).

Regarding this latter pollution exposure, we29,30 and
others31–34 have recently added further evidence that
SHS can also raise BP. Recent studies even demon-
strate that SHS increases the risk of elevated home BP
values and the prevalence of masked hypertension.
Controlled experimental exposures29,34 as well as per-
sonal particle monitoring within the free-living envi-
ronment both link SHS inhalation with acutely higher
BP levels.30 Other studies demonstrate associations
with long-term exposures at home and the workplace
with elevated BP. These findings suggest that not only
can brief exposures trigger acute BP elevations, but

chronically inhaling SHS can increase the risk for overt
hypertension. In sum, a growing body of studies
demonstrates that common air pollutants (ambient
outdoor PM and SHS) are globally important environ-
mental factors capable of elevating BP.

Other Factors
Additional less common exposures shown to increase
BP include persistent organic pollutants, metals (ie,
lead, cadmium, mercury), and facial cold water expo-
sure (ie, diving reflex). Lead may still be an issue but
it is a less widespread problem than in the past as a
result of regulations. Although not reviewed in the
Table, these uncommon factors should not be entirely
overlooked because they may be of importance for cer-
tain at-risk individuals (eg, occupational exposures).
Extraordinarily rare exposures shown in case reports
to alter BP include moon dust inhalation (elevates BP)
and zero-gravity space flight (lowers BP). Our review
did not reveal any additional environmental factor
consistently shown to affect BP.

Summary of Effects
The Table summarizes the overall findings of this
review and putative biological mechanisms linking
environmental factors with BP alterations. It should be
noted that not all publications reported similar
responses. Some discrepancies can likely be explained
by the limited number and small sample sizes of stud-
ies and the complexity of the relationships involved.
These include differences in susceptibilities (eg, basal
BP, comorbidities, medications), residual confounding
among unmeasured variables, unaccounted for interac-
tions or colinearity between factors (eg, noise and air
pollution, cold and altitude, sunlight and latitude),
and variations in intensity of evaluated exposures (eg,
different altitudes). The durations of exposures (along
with variations in adaptive responses) may also play
an important role in determining the reported effects,
particularly for high altitude.

Quantitative relationships have not been studied in
detail and it is therefore not possible to provide reli-
able estimates for the absolute change in BP following
a discrete level of exposure to each factor. Neverthe-
less, most publications report average systolic BP ele-
vations in the range of 5 mm Hg to 15 mm Hg
following plausible exposures (ie, relevant magnitudes
and ⁄ or intensities) to the commonly encountered envi-
ronmental factors listed in the Table. Given that these
are the mean changes, certain patients have even larger
elevations. The studies also support a linear exposure-
response relation for lower temperatures, higher lati-
tudes, and louder noises—at least across the ranges
evaluated. Hence, unusual or extreme exposures may
produce even larger elevations in BP. Too few studies
are available to draw similar conclusions for the other
factors, most notably higher altitudes. PM exposure is
uniquely different in this regard. There is a steep linear
BP increase in response to very low levels of exposure
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such as occurs with outdoor ambient air pollution
(5–50 lg ⁄ m3).28 The slope of this response remains
positive but levels off dramatically prior to reaching
the order of magnitude of particles (500–1000 lg ⁄ m3)
inhaled when exposed to SHS.

CLINICAL RELEVANCE AND SUGGESTED
APPROACH
Our review supports the contention that common
environmental factors can elevate BP by a clinically
relevant magnitude. It is reasonable to posit that
prolonged exposures could increase the incidence of
mild hypertension among disposed individuals as well
as disrupt BP control in treated patients. It is also
plausible that some susceptible patients may experience
large and potentially dangerous acute elevations
following exposures. In support of this notion, many of
these factors (eg, lower temperatures and air pollu-
tants) increase cardiovascular events, although causal
linkage commensurate with the magnitude of the envi-
ronmentally induced BP elevation has not been demon-
strated. Other factors (eg, endothelial dysfunction,
sympathetic nervous system activation) induced by
these exposures may also contribute to the excess
cardiovascular risk.

Given the potential importance of this issue to pub-
lic health, we believe that there should be efforts to
increase awareness of environmental hypertensiono-
logy among clinicians and scientists. Second, although
it is hard to envision how randomized hard-outcome
trials could be undertaken, it should be feasible to
develop ways to assess the role of the environmental
exposures in BP control, to define the magnitude of
the effects, and to seek to understand what factors
predispose individuals to particularly robust responses.
If reliable predictors of BP responses can be devel-
oped, proving patient-specific education as well as
recommendations for prudent steps of intervention
can be considered. For the time being, the Figure
offers a general approach for health care providers on
when and how to incorporate this knowledge into
practice.

Measures to Mitigate Environmental Stressors
Whereas completely mitigating adverse effects of some
factors may require impractical major life changes (eg,
moving to lower latitudes, altitudes, or local with
higher ambient temperatures; seeking a new occupa-
tion; relocating to a less-polluted city), there may be
more realistic options that may still be possible for
many scenarios. The following suggested behavioral
changes may lead to lower BP levels and potentially
even provide observable health benefits. In support of
this hypothesis is that societal changes in environmen-
tal exposures have already proven effective. For exam-
ple, reductions in SHS exposures via public smoking
bans have proven to dramatically lower cardiovascular
risk within as little as a few months among nonsmok-
ing individuals.35 The following suggestions should be

construed as actions to consider when the situation is
deemed appropriate (Figure).

Occupational exposures to noise and PM (eg, con-
struction) can be reduced by wearing protective ear
muffs and high-efficiency facemasks when possible.
Residential exposures to noise and PM can also be
blunted by installing household sound proofing and air
filtration systems. If adverse effects of residential expo-
sures are deemed serious, major relocations may not
be required. Moving �400 meters away from large
roadways and airports (the most common urban
sources) greatly reduces the associated exposures to
both noise and air pollution.36 Exposure to traffic-
related PM while on roadways (eg, during commutes)
can also be dramatically reduced by usage of commer-
cially available in-cabin filtration systems.36

Other measures might include recommendations for
high-risk patients to avoid voluntary trips to regions
with extreme environments (high altitudes25 or pollu-
tion,36 colder weather). If travel to such locales is nec-
essary, making sure that patients achieve adequate
hypertension control prior to departure and monitor-
ing for BP alterations during and after exposures

WHEN TO CONSIDER ENVIRONMENTAL FACTORS AFFECTING BP

Most likely situations:

▪ Recent BP alteration or worsening BP control (particularly if no other explanations)

▪Masked hypertension (ie, exposures may be occurring in the daily environment)

▪ Recognizable or obvious exposure(s) reported by patient (eg, loud noises)

Other plausible scenarios:

▪ Paucity of traditional risk factors to explain hypertension

▪ Refractory hypertension or hypertensive urgency/emergency

FIRST: RULE OUT TYPICAL PATIENT-LEVEL FACTORS ALTERING BP

▪ Assure accurate BP characterization (perform home or ambulatory monitoring)

▪ Adverse life changes (eg, diet, weight, lifestyle, stress, sleep, alcohol, pain)

▪ Assess therapy adherence or new medication/OTC drug interference

▪ Rule out pseudo-hypertension or spurious/fictitious BP elevations

▪ Evaluate for secondary hypertension causes when appropriate

EVALUATE FOR POTENTIAL ENVIRONMENTAL FACTORS

▪ New occupation (PM or noise exposure)

▪ Recent move (especially by roadway or colder/higher altitude region)

▪ Commutes (especially involving heavy traffic-related PM or noise)

▪ Travel (especially to cold/high altitude climate or high PM region)

▪ Ask for common recognizable exposure(s) to:

- Noise: roadway, occupational, air traffic

- PM: near-roadway, move to polluted region, occupational

- SHS: home, workplace, social exposures

- Higher altitudes: travel, moves, seasonal moves

- Season changes: winter month increase in BP

- Cold: recent move, outdoor activity, lack of appropriate heating

CONSIDER MITIGATING ACTIONS (see text)

FIGURE. Suggested algorithm for incorporating ‘‘environmental
hypertensionology’’ into clinical practice. BP indicates blood pressure;
OTC, over-the-counter; PM, particulate matter; SHS, secondhand
smoke.
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may be prudent. In addition, it has been shown that
wearing high-efficiency particle facemasks can reduce
PM inhalation when within highly polluted cities.37

Although entirely avoiding cold temperatures in cer-
tain climates may be more difficult, it may nonetheless
be possible that taking steps to reduce prolonged
unnecessary or extreme exposures to outdoor cold
(and if that is not possible wearing appropriate warm
clothing) might be effective in reducing BP elevations.
Assuring adequate household heating may also be a
consideration. Regardless, it should be strongly recom-
mended to avoid the associated seasonal adverse
health changes (eg, less activity and weight gain) dur-
ing colder weather. Physicians should be aware that
BP is typically higher among patients during the winter
and play closer attention to hypertension control
during colder periods.

Detailed recommendations have been provided else-
where in regards to preventing the adverse cardiovas-
cular effects of higher altitudes.25 Proper preparation,
acclimatization efforts, and careful monitoring of BP
are prudent actions. Returning to lower altitudes typi-
cally reverses any BP elevation. Finally, it is possible
that physician-directed medication adjustments due to
BP induced by any of these environmental factors may
even be required; however, the optimal pharmacologic
approach remains untested and therefore must be
individualized.

There are a few studies that support the efficacy of
these simple interventions listed above. Reducing PM
exposure by wearing a facemask lowers BP while
walking near roadways in heavily polluted Beijing.37

Even the simple measure of keeping windows closed
to reduce penetrance of urban air pollution indoors or
using portable household filters can effectively lower
BP.38,39 Since noise magnitude and temperature levels
are linearly related to BP, it is rational to propose
that practical steps to reduce (even if not completely
eliminating) these exposures should be beneficial as
well.

FUTURE RESEARCH
Several questions, some of which were previously dis-
cussed within their respective sections, remain to be
fully elucidated. The following is a list of potential
areas for future research.
• Evaluate for interactions among common coexpo-

sures that may have additive, synergistic, or antago-
nistic effects on BP (eg, noise and PM in urban
settings; colder temperature and higher altitude)

• Elucidate the role of confounding by common coex-
posures (as above). For example, how much does
loud noise coexposure explain the previously pre-
sumed PM-mediated effects on BP of living near
roadways?18 What is the role of lower vitamin
D status in relation to latitude- or cold-related BP
elevations?

• Better characterize the biological mechanisms
involved in raising BP of each factor (particularly in

relation to longer vs shorter durations of exposures
and counter-regulatory responses).

• Evaluate the effect of these factors on hypertension
control rates and hypertension prevalence in popu-
lations throughout the world.

• Investigate the efficacy of practical interventions to
reduce these exposures on BP.

CONCLUSIONS
Many common environmental factors can have a clini-
cally meaningful effect on BP. Health care providers,
hypertension experts in particular, should be aware of
these relationships and consider recommending to their
patients to reduce pertinent exposures to help control
BP. Future hypertension guidelines1,2 should consider
addressing the importance of the environment on BP
during hypertension management.
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