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Is it traffic-related air pollution or road traffic noise, or both?
Key questions not yet settled!
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There is substantial evidence for the association of long-

term exposure to both road traffic noise and to ambient and

traffic-related air pollution on cardiovascular diseases

(CVDs) (Brook et al. 2010; van Kempen and Babisch

2012). As traffic is the main common source of noise and

air pollution, the question remains whether there is a

mutual confounding effect of these stressors on common

cardiovascular outcomes (Brook et al. 2010; Babisch

2011). Identifying whether air pollution and/or noise drive

this association is relevant to implement adequate abate-

ment policies.

In this issue, Tétreault et al. (2013) provide the first

systematic review that assesses whether the cardiovascular

effects of long-term exposure to road traffic noise or to air

pollution are mutually confounded based on the existing

literature. Interestingly, this review comes to the conclu-

sion that there is not much confounding (i.e. a change

below 10 % in effect estimates), although this confounding

is higher in some of the 9 studies that met the inclusion

criteria.

Although this finding could be interpreted as that there is

no need to adjust for traffic-related air pollution or noise in

studies, the authors acknowledge that, due to the scarce

literature, this review cannot draw a final conclusion

regarding the degree of mutual confounding effects of

these environmental factors on their long-term association

with any cardiovascular outcome. Moreover, while a low

confounding effect may well be true in several settings,

findings may not be generalized to all study populations.

Indeed, many factors may contribute to the confounding,

such as the health outcome assessed, the study design, the

exposure assessment, the population and urban character-

istics, and the sample size.

The review points to several key questions. First, con-

ceptually, the degree of confounding will depend on the

magnitude of the relationships between the exposures (i.e.

air pollution and noise) and between the exposures and the

outcome. In turn, the confounding may change across study

areas given that the spatial correlation between traffic-

related air pollution and road traffic noise can vary with

urban features (e.g. Allen et al. 2009; Foraster et al. 2011).

However, Tétreault et al. (2013) do not see an influence of

the correlation on the confounding effects across studies.

Although authors propose that this agrees with a low

confounding, it may indeed relate to the fact that not all

studies observed associations between the main exposure

(e.g. air pollution) and the outcome, and the same may

apply to the confounding factor (e.g. noise). In any case,

the observation by Tétreault et al. (2013) would call for the

assessment of the confounding effect irrespective of the

correlation observed in each study area.

Second, different noise and air pollution indicators were

used in the literature, which may contribute to the hetero-

geneity in the confounding effect across studies. Besides,

the air pollution indicators were not always specific of the

traffic-related emissions, which would lead to an inade-

quate control for the potential confounding effect.

Third, the authors acknowledge that not all studies

provided information on the quality of the exposure

assessment, thus preventing the interpretation of the quality

of the adjustments. In addition, it should be noted that the

final treatment of the exposure variable (e.g. categorization,
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cut-offs for noise at low levels, etc.) may also play a role.

These factors were reported as sources of heterogeneity in

the association between long-term exposure to road traffic

noise and prevalence of hypertension in a recent meta-

analysis (Van Kempen and Babisch 2012) and they may

also apply to air pollution. This may particularly happen in

studies where information on the secondary exposure (i.e.

the confounding factor) is insufficient, leading to residual

confounding.

Finally, and most importantly, it is not yet clear how

personal exposure may differ from the commonly used

surrogate of outdoor residential exposure. Although this

applies to both air pollution and noise, relevant differences

are expected for road traffic noise and little is known about

its consequences. In contrast to the usually non-perceptible

air pollution, noise is a nuisance for many people. Thus,

people may clearly try to cope with noise, e.g. by closing

windows or using ear plugs. Moreover, the bedroom ori-

entation, type of windows, and shielding elements in

general will substantially modify noise levels indoors, and

likely in a greater extent than air pollution levels. Exposure

can be also affected by hearing impairments—a frequent

problem in an aging population—which limits the per-

ception of noise. As these factors may combine in complex

manners, we should be cautious in accepting the notion that

adjustment for outdoor road traffic noise levels at the postal

address will truly capture the individuals’ exposure and

will disentangle the effects of traffic-related air pollution

from those of road traffic noise. For these reasons, further

studies should advocate for improvements in noise expo-

sure assessment, moving from the outdoor road traffic

noise levels to better markers of personal road traffic noise

exposure. This assessment should be done in the bedroom

and during the night, when noise may more likely impact

cardiovascular health (World Health Organization 2009).

In summary, is it traffic-related air pollution or road

traffic noise, and what should we do next? While there is

no conclusive evidence whether or to what extent the

suggested cardiovascular effects of traffic-related air pol-

lution and of road traffic noise have been disentangled, as

suggested by Tétreault et al. (2013), the independent car-

diovascular effects of the two environmental factors are

likely. This is supported by the proposed biological

mechanisms and the evidence on experimental studies for

both noise and air pollution and cardiovascular endpoints

(Brook et al. 2010; Babisch 2011). Thus, to properly esti-

mate the magnitude of their independent effects, further

studies are needed that address confounding with refined

exposure assessments and using markers specific to traffic-

related air pollution and noise. To settle these key ques-

tions, close collaboration of the noise and air pollution

research communities is required.
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