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Given the large public health burden of obstructive lung diseases, such as asthma and COPD, considerable
research has been conducted to identify targeted interventional strategies, with nutrition and dietary intake
receiving increasing amounts of attention. Diets rich in antioxidants and omega-3 fatty acids, and low in
saturated fats and processed foods (i.e. the Mediterranean diet) have been proposed as “respiratory
healthy” diets, possibly attenuating the inflammatory response and potentially protecting against disease
incidence, prevalence, and morbidity [1–5].

Timing of exposures such as diet is an important consideration given multiple plausible windows of
susceptibility. Because pulmonary structure and early function is established in utero, and structural
abnormalities may confer the presence of, or vulnerability to, disease, maternal diet during pregnancy and
thereby fetal exposure is a time of potential high impact. Respiratory symptoms often manifest in the early
months of life, suggesting that the processes leading to their development may be influenced by prenatal
exposures [6], and maternal diet is a potentially modifiable prenatal exposure that has been shown to
influence birth outcomes [7, 8]. Prenatal nutrient and food intake has been linked to outcomes of allergic
disease, wheeze and asthma [9–11]; investigations of prenatal diet patterns, including a Mediterranean-
style diet, are limited and provide mixed evidence for an association with childhood wheeze [12, 13]. Further
evidence supports the role of diet as a modifying factor in those with prevalent disease; observational work
demonstrates the positive and negative effects of foods, nutrients, and patterns typical of “healthy” and
“unhealthy” intake, respectively, on asthma and COPD respiratory morbidity [14–18].

Much less is known about the effect of nutrition on optimisation of lung health apart from defined disease
pathology, including at what point in the life course nutritional factors may be most influential. The “life
course” conceptual model, examining the long-term effects of diverse exposures across the life span, is
appropriate to consider [19]. Pregnancy and early life may represent a critical period for lung health in the
life course approach, when an exposure acting during this time has the potential for durable effects on
lung health. For example, small improvements in the lung function of newborns may theoretically translate
into attainment of full potential for lung growth, providing a greater ability to withstand the effects of
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deleterious exposures encountered over the lifespan and reducing the likelihood of later crossing the
threshold for disease diagnosis. Given the large number of individuals affected by lung disease, even
incremental shifts at the centre of a bell-shaped curve can have important consequences, to the benefit or
detriment of population health.

Submaximal peak lung health achieved early in life and loss of lung function over time are recognised risk
factors for the development of disease in adolescence and adulthood. Using the Coronary Artery Risk
Development in Young Adults (CARDIA) cohort study, JACOBS et al. [20] examined the associations between
peak lung health, loss of lung health, and a variety of clinical outcomes. The decline from peak forced vital
capacity (FVC) attained in young adulthood was associated with future hypertension, while declines in FVC
in young adulthood have also been associated with hypertrophic, high-output cardiac phenotype with
increased left ventricular mass and signs of diastolic dysfunction [21]. These documented adverse outcomes
associated with reduced lung function, even when within a “normal” range, provide rationale that further
consideration should be given to the context of “lung health” rather than “lung disease”.

In this issue of the European Respiratory Journal, BÉDARD et al. [22] use a well-characterised birth cohort
(the Avon Longitudinal Study of Parents and Children, ALSPC) to examine the relationship between a
Mediterranean diet during pregnancy and disease outcomes, as well as lung function at 8 years of age in
offspring. While there were no associations between a Mediterranean diet and asthma or other allergic
outcomes, the authors do report the important finding that a Mediterranean diet during pregnancy was
associated with better lung function in childhood, as measured by maximal mid-expiratory flow (FEF25–75).
This places these findings squarely within the context of “lung health”, and identifies potential
interventions that could serve to maximise lung function early in life, even in the absence of any disease.
These findings complement results of a recent study designed to determine the impact of a more
pro-inflammatory diet during pregnancy. Within Project Viva, a longitudinal cohort of mother and child
pairs, maternal dietary intake during pregnancy was used to calculate individual Dietary Inflammatory
Index scores, representing the inflammatory potential of diet. Data from 1424 mothers was compared to
respiratory outcomes in both early and mid-childhood. The authors found that a pro-inflammatory diet in
the first trimester of pregnancy was associated with lower measures of FEF25–75 in the offspring at an
average of 7 years of age [23]. Notably, FEF25–75 values, representing small airway patency and significantly
linked with dietary exposures in both studies, are predictive of asthma severity and control in paediatric
populations with a normal forced expiratory volume in 1 s (FEV1) [24] but are not currently incorporated
into guidelines for clinical care.

While the types of exposures between these two studies is different (a diet pattern versus an index of the
inflammatory potential of diet), both add to the body of evidence that support a “total diet” concept,
recognising that nutrients occur simultaneously with many other compounds in foods. It is possible that
the effects associated with a certain nutrient are, in fact, a result of another compound or group of
compounds; or the effects of multiple compounds could be additive, synergistic, or interact in other ways.
Whereas individual nutrient supplementation trials have largely failed to demonstrate benefit for lung
health, several small trials of whole food and diet pattern intervention have shown promise. In Australia,
137 adults with asthma were randomised to either ⩽1 serving fruit and 2 servings vegetables daily (low
antioxidant) versus 2 servings fruit and 5 servings vegetables daily (high antioxidant). Percent predicted
FEV1 was significantly reduced in the low compared to the high antioxidant group [25]. Small pilot trials
of healthy diets in US populations demonstrate encouraging trends toward improvements in lung function
and asthma control [26, 27].

The authors also hypothesised that a higher Mediterranean diet score during pregnancy might be
particularly beneficial when a fetus was co-exposed to cigarette smoke. However, they found the opposite
to be true: an association was only seen among mothers who had not smoked during pregnancy. Smokers
will carry not only a burden of general oxidants, but also a burden of oxidants generated from cigarette
smoke directly, and from the inflammation that smoking induces. Smokers have also been shown to be
have lower serum levels of nutritional antioxidants than their non-smoking counterparts, potentially
inhibiting their antioxidant capacity. Studies have reported that smokers have lower plasma carotenoid
concentrations compared to non-smokers, with a higher numbers of cigarettes per day leading to a
corresponding decrease in serum carotenoids in a dose-dependent manner [28]. The highly oxidative
nature of tobacco smoke has been shown to destroy β-carotene and other carotenoids in human plasma in
vitro [29], which may contribute to a reduction in serum levels. The association of serum β- carotene and
FEV1 has been shown to be weaker in smokers when compared to non-smokers, and the strength of the
relationship decreased as the amount of smoking increased [30]. It is possible that the children of smokers
in this study did not benefit from a Mediterranean diet if the overall oxidative burden was such that it
overwhelmed any potential benefits from diet, or that heterogeneity of smoke exposure (either amount or
timing) in the smoking group significantly confounded associations. Regardless, the results suggest that
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smoking and perhaps other airborne pollutant exposures may be an important consideration in the
evaluation of nutritional effects on respiratory outcomes.

Prior publications [23, 31] and the new results by BÉDARD et al. [22] in this issue of the European
Respiratory Journal suggest that maternal diet during pregnancy can influence the lung function of future
generations. While further longitudinal studies will help to clarify the nature of these associations,
well-designed randomised controlled trials will be needed to ascertain causality of the association observed
in the epidemiological literature. In the meantime, it seems prudent to recommend balanced diets rich in
antioxidant and anti-inflammatory nutrients during pregnancy.
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