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COMMENTS
Multiple epidemiological studies have established a
statistical association between exposure to air pollu-
tants and incident cardiovascular (CV) disease. As part
of the Black Women’s Health Study (BWHS), investi-
gators examined the association between chronic
exposure to air pollution and the risk of incident dia-
betes mellitus and hypertension.1 This analysis sug-
gests that exposure to chronic air pollutants,
particularly those associated with automobile traffic, is
related to an increased risk of both type 2 diabetes
mellitus and hypertension.

Although the explanation for the apparent associa-
tion between air pollution and CV disease remains
unknown, most previous research has focused on the
hypothesis that short-term exposure to air pollution
may lead to acute increases in platelet activation, vas-
cular reactivity, and potential plaque rupture. Another
intriguing possibility is that there may also be a long-
term effect on traditional CV risk factors such as
diabetes and hypertension.

This appears to be the first study that examined the
potential relationship between hypertension and ambi-
ent air pollution. While this analysis is clearly not
definitive, the results suggest that ambient air pollu-
tants, particularly those caused by automobile traffic,
may be an unrecognized risk factor for the develop-
ment of hypertension. Given the fact that hypertension
is present in nearly 1 in 3 adult Americans, even if
exposure to air pollution produces only a modest
increase in the relative risk for hypertension, the abso-
lute population attributable risk may be substantial.

STUDY METHODOLOGY
As part of the large scale BWHS, investigators set out
to assess the risk of incident hypertension and diabetes
mellitus associated with exposure to common air pol-
lutants, including fine particulate matter with an aero-
dynamic diameter of <2.5 lg (PM2.5) and nitrogen
oxides (NOx), a marker of traffic-related air pollution.
BWHS is a prospective observational cohort study of

59,000 self-described black women, aged 21 to 69, liv-
ing in Los Angeles when the study started. The partici-
pants were mostly recruited as subscribers to Essence,
a popular African American magazine.

At baseline, and periodically over about 10 years of
follow-up, participants completed questionnaires on
demographics, lifestyle issues, and medical conditions.
For the purpose of this analysis, incident hypertension
and diabetes were self-reported.

Estimates were created of exposure to pollutants
based on each patient’s home address. To estimate
PM2.5, data from 23 state and local monitoring sta-
tions were analyzed (using a kriging model) during the
year 2000 (in the middle of the study period).
Estimates of NOx were made based on direct field
measurements at 183 locations over a 2-week period
(using a land regression model).

Subsequently, validated statistical models were used
to estimate the incident rate ratios (IRR) for both
hypertension and diabetes mellitus. The IRRs for both
hypertension and diabetes mellitus were subsequently
adjusted for age, body mass index, years of education,
household income, number of people supported by
household income, smoking status, alcohol consump-
tion, hours of exercise per week, a neighborhood
socioeconomic status score, neighborhood noise level,
and family history of diabetes.

This type of methodology cannot prove cause and
effect, and there may be multiple confounding vari-
ables that were not adequately captured in the ques-
tionnaires. However, based on the lack of previous
research in this area and the difficulty in obtaining this
type of data, it appears that the investigators have pro-
vided methodology rigorous enough to develop a clear
hypothesis.

STUDY RESULTS
Over the 10 years of follow-up, there were 531 incident
cases of hypertension. In models that considered the two
types of pollutants separately, the relative risk for devel-
oping hypertension was increased by 48% for every
10-unit increase in PM2.5 and by 14% for increased
intraquartile range of NOx. When both pollutants
were modeled together, the association with PM2.5 was
attenuated, but the affect of NOx was not. There was no
suggestion that the interaction between NOx and
incident hypertension was affected by noise level.
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IMPLICATIONS AND CONCLUSIONS
While certainly not definitive, this report is the first
strong indication that the previously observed associa-
tion between pollution exposure and CV events may
at least in part be mediated by an increased risk of
incident hypertension. While the magnitude of the
association seen here was not large, given the absolute
incidence of hypertension and the widespread exposure
to air pollution present in most US metropolitan cities,
even a 15% increase in the relative risk of hyperten-
sion may represent a very substantial absolute number
of incident hypertension cases.

We should keep in mind that this study does have
significant limitations. But, these data should encour-
age other groups to attempt to replicate these findings

in other demographic groups and other geographic
locations. Future studies would also benefit from hav-
ing blood pressure measured directly as part of the
methodology rather than a diagnosis of hypertension
being self-reported.

The finding that increased levels of air pollution,
particularly those associated with motor vehicle traffic,
may be associated with an increased risk of incident
hypertension has important potential public health
implications that should be explored in future
research.
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