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alciﬁc aortic valve disease (CAVD) is the most common
form of valvular heart disease worldwide and is associated with increased mortality across the spectrum of severity
of disease.1 The 1-year mortality rates among individuals with
untreated severe symptomatic aortic stenosis nears 50%.2
Because of rapid population aging, global CAVD prevalence is
expected to double in the next 50 years.3
More important, there are no available therapies to
effectively prevent the onset or slow the progression of
CAVD. Although substantial progress has been made in the
identiﬁcation of novel risk factors for development of the
disease,4 in the use of multi-imaging modalities for better
diagnosis and staging,5 and in the development of less
invasive treatment strategies for those with severe aortic
stenosis,1 disease prevention may be most optimally achieved
through health behavior change.
In this issue of Journal of the American Heart Association
(JAHA),6 Sengeløv and colleagues present results from an
analysis of 6034 participants in the ARIC (Atherosclerosis
Risk in Communities) Study. They evaluate the association
between prevalent CAVD and health behaviors plus modiﬁable
risk factors assessed through the use of a combined metric of
“ideal cardiovascular health, ” the American Heart Association
cardiovascular health score (CVHS).7
Greater attainment of ideal cardiovascular health was
associated with a lower prevalence of CAVD, with a 60%
reduction in the prevalent odds of aortic valve calciﬁcation
among participants with highest attained CVHS score (CVHS
>80%) compared with those in the lowest CVHS group (CVHS
<50%). Notably, trajectories in attainment of CVHS score
suggest a continued beneﬁt of better health behaviors and
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risk factor control past the age of 50 years. This implies that
the beneﬁt of a healthy lifestyle extends to older individuals.
Although these results are consistent with other observational studies evaluating the association between modiﬁable
cardiovascular risk factors and CAVD,8 causality cannot be
inferred. Because the time of onset of CAVD in relation to the
exposure is unknown, the temporal relationship between health
behaviors and modiﬁable risk factors with the onset of CAVD
cannot be established. In addition, the study population
represented only 40% of the original ARIC Study cohort. These
select participants may have a different risk factor proﬁle and
association with CAVD than those who were no longer being
observed. In addition, most had mild CAVD, with few individuals
having moderate-to-severe aortic stenosis; this is an important
consideration given that risk factors for aortic sclerosis may be
different than those associated with severe valve disease.9
In addition, the deﬁnition of CAVD in the current study is
not ideal. In the ARIC Study, echocardiographic diagnosis of
CAVD was classiﬁed by the degree of hemodynamic obstruction, with aortic sclerosis deﬁned as a peak velocity between
1.5 and 2.0 m/s. We think aortic sclerosis is better deﬁned
by anatomical features, speciﬁcally thickening and calciﬁcation of the valve leaﬂets, with Doppler velocities used only to
ensure that valve obstruction is not present.
The inherent limitation of drawing casual inferences from
observational studies of modiﬁable cardiovascular risk factors
in CAVD is demonstrated by the results of 3 randomized clinical
trials that showed no signiﬁcant effect of statins and aggressive
cholesterol reduction in slowing the progression of aortic
stenosis,10–12 despite observational studies showing strong
associations between cholesterol levels and progression of
valve disease.13 These results highlight the substantial knowledge gap that exists in the identiﬁcation of proximal determinants of the phenotypic expression of CAVD over other chronic
systemic inﬂammatory conditions, despite common upstream
determinants, and in the risk factors accounting for the
progression of the disease (Figure). Filling this gap will require
innovative studies integrating novel genomic and phenotypic
information, systems biology, and high-sensitivity imaging
modalities that would make the discovery of an effective
medical therapy for calciﬁc CAVD more likely.
Although more and better research is needed to elucidate
proximal risk factors and pathways leading to aortic valve
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Figure. Conceptual framework for prevention of calciﬁc aortic valve disease (CAVD). The current approach to treatment of CAVD is valve
replacement for end-stage disease (severe aortic stenosis). Although there is ongoing basic and clinical research into targeted therapies of
proximal risk factors that might prevent disease progression, none have been shown to be effective to date. In addition to these ongoing
research efforts, more attention should be focused on public policies to increase health behaviors at the population level and to improve
healthcare delivery of known primary cardiovascular disease (CVD) prevention strategies.
disease, the knowledge that healthy behaviors are beneﬁcial
in preventing virtually any chronic nontransmissible systemic
inﬂammatory disease is well documented. For example, health
behaviors in the form of healthy eating, regular physical
activity, and abstinence from smoking are the main upstream
determinants of atherosclerotic cardiovascular disease.14
Furthermore, low rates of atherosclerotic cardiovascular
disease have been demonstrated in individuals adhering to
a healthy lifestyle, even when having a high genetic predisposition for the disease.15 Given their shared risk factors, it is
plausible that modiﬁcation of health behaviors would concurrently decrease the incidence of both atherosclerotic cardiovascular disease and CAVD.
Yet, effectively modifying health behaviors at the population level remains a public health conundrum. Herein, the
problem lies in introducing and evaluating better policy
solutions to effectively promote healthy behaviors and in the
control of modiﬁable risk factors. Although signiﬁcant success
has been achieved in lowering tobacco use rates and in the
control of blood pressure and cholesterol levels with medications, much less progress has been achieved in promoting
healthy eating, encouraging regular physical activity, and
controlling obesity.16 With current trends, it is projected that
half of all US adults will be obese by 2030.17
The lack of progress in promoting and achieving a healthy
lifestyle is, in part, attributable to ongoing uncertainty of the
effectiveness of many proposed and implemented policy
solutions aimed at health behavior modiﬁcation. For example,
DOI: 10.1161/JAHA.117.008385

the “soda tax” has gained international notoriety for its
potential to decrease sugar consumption by deterring
purchase of sugar-sweetened beverages.18 However, evaluations to date have focused on policy outputs (eg, changes in
quantity of sugar-sweetened beverage purchased) but have
stopped short of assessing impacts on health outcomes.19 To
be considered effective, evidenced-based public policy solutions aimed at changing health behaviors need to be
thoroughly and systematically evaluated to determine if and
how they achieve protective health beneﬁts.20 Rigorous
population-level trials are necessary to identify how such
policy solutions can be optimized to change behavior and
prevent disease.
Although an effective therapy to prevent the onset and
slow the progression of calciﬁc CAVD is far from becoming a
reality, the best and most cost-effective intervention for the
prevention of this and other chronic diseases may be the
promotion of healthy behaviors. We must shift our focus and
investment to the investigation of effective policy solutions to
modify these behaviors at a population level.
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