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In the last century, children in middle- to high-income countries such as the U.S. adopted a 

diet that often includes highly processed foods and low intake of fresh fruits, vegetables, and 

fiber but high intake of saturated fats and refined sugars. Such changes in dietary habits over 

the last few decades may partly explain the “asthma epidemic” in industrialized nations.

To better understand the impact of diet on asthma, most researchers have focused 

on studying the effects of individual nutrients or vitamins, with the ultimate goal of 

recommending a supplement that is easy to administer (e.g., a pill). However, results from 

experimental studies linking specific dietary components to altered immune responses or 

airway inflammation have rarely translated into consistent findings from human studies, and 

none can be currently recommended as a preventive or therapeutic agent for asthma based on 

consistent results from randomized clinical trials.

As an example of a single-nutrient focus, prenatal supplementation with folic acid (a methyl 

donor) was previously postulated as a key contributor to the “asthma epidemic,” partly 

based on a murine model in which administration of methyl donors to pregnant mice led 

to allergic airway disease in their offspring, perhaps through DNA methylation of genes 

regulating Th1 and Th2 immunity (1). However, a subsequent body of evidence from 

observational human studies is not consistent with moderate or strong effects of folate 

on asthma or allergies in children (2). Similarly, experimental data showed that vitamin 

D has antioxidant, immune-modulatory, and anti-inflammatory effects, including induction 

of Tregs and production of IL-10, reduced Th2 and Th17 responses, and upregulation of 

interferon-mediated antiviral pathways and antimicrobial peptides. Moreover, findings from 

observational human studies suggested that low intake of vitamin D during pregnancy could 

lead to childhood asthma, and that vitamin D levels below 30 ng/ml may increase the 

risk of severe asthma exacerbations in children (3). However, a randomized clinical trial 
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showed that prenatal vitamin D supplementation, while having effects on wheezing by 

age 3 years, did not prevent asthma by age 6 years (4). Moreover, a recent randomized 

clinical trial showed no significant effects of vitamin D supplementation on preventing 

severe exacerbations in school-aged children with asthma and vitamin D levels below 30 

ng/ml (3). Although beneficial effects of vitamin D supplementation in mothers or children 

with very low vitamin D levels require further study, such supplementation is unlikely to 

benefit individuals with a vitamin D level equal or greater than 20 ng/ml. Other single 

nutrients or dietary components for which there is insufficient evidence to make clinical 

recommendations for asthma management include, but are not limited to, omega-3 and 

omega-6 polyunsaturated fatty acids, and fiber (5).

Given a low yield from studying specific nutrients or vitamins, recent efforts have focused 

on studying well-validated indices that assess the quality or properties of the whole diet, 

as nutrients or vitamins could have stronger effects on health when acting additively or 

synergistically. For example, a cross-sectional U.S. study of 8,175 children and 22,294 

adults showed that a higher Energy-adjusted Dietary Inflammatory Index (E-DII, indicating 

a more pro-inflammatory diet) was associated with current wheeze in adults and in children 

with an elevated FeNO (fractional exhaled nitric oxide), as well as with reduced FEV1 

(forced expiratory volume in 1 second) and FVC (forced vital capacity) in adults without 

asthma (6). Moreover, a cross-sectional U.S. study including 12,687 Hispanic adults showed 

that a higher E-DII was associated with increased odds of current asthma, lower FEV1 and 

lower FVC (7). More recently, a birth cohort study of 862 Irish mother-child pairs showed 

that a higher maternal E-DII in the first trimester of pregnancy was associated with higher 

risk of asthma (defined by a physician’s diagnosis or parental report) in their offspring, who 

were followed up to age 9 years (8). Findings from these studies, though promising, could 

be due to residual confounding by factors correlated with a pro-inflammatory diet (e.g., 

an unhealthy lifestyle including tobacco use and no regular exercise, which could worsen 

asthma symptoms) and thus need to be confirmed in longitudinal studies with high subject 

retention and a comprehensive assessment of asthma and potential confounders.

Other studies of childhood asthma have focused on a particular diet (e.g., “Mediterranean”, 

characterized by high content of fruits, vegetables, unsaturated fats, and whole-grains but 

low intake of saturated fats and red meat) or on analyzing dietary intake of fruits and 

vegetables. Such studies have shown an inverse association between a “Mediterranean 

diet” or a high intake of fruits and vegetables and asthma or asthma symptoms, including 

reduced risk of asthma or wheeze, better asthma control, and improved lung function during 

childhood (9). Further support for beneficial effects of a healthy diet on asthma is provided 

by a six-month pilot randomized clinical trial in 90 adults, which showed that a diet rich 

in fruits, vegetables, and grains but low in saturated fats and sweetened beverages was 

associated with improved asthma control (10).

Diet could help prevent or improve asthma through direct and indirect effects. With regard 

to direct effects, a healthy maternal diet during pregnancy could positively impact fetal lung 

and immune system development, thus reducing the risk of childhood asthma. Moreover, 

the antioxidant properties of fruits, vegetables, and whole grains could reduce systemic and 

airway inflammation in subjects with asthma (2)(5). Conversely, a pro-inflammatory diet 
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with high intake of saturated fats, red meat, and refined sugars but low intake of fruits 

and vegetables may lead to increased production of reactive oxygen species, enhanced Th2 

immune responses, and activation of factor NF-kB (5). With regard to indirect effects, a 

“Western diet” with high intake of processed foods, sweetened beverages, and saturated fats 

can lead to weight gain and obesity, a risk factor for asthma. Moreover, such diet can alter 

the gut microbiota, leading to reduced production of short-chain fatty acids, which have been 

shown to have immune-regulatory and anti-inflammatory effects (5). In addition, there is 

preliminary evidence of potential protective effects of a Mediterranean diet or a diet rich in 

fruits and vegetables against the detrimental effects of pollutants such as ozone on asthma.

In summary, current evidence suggests that healthy dietary patterns emphasizing intake of 

fruits and vegetables, whole grains, fiber, and unsaturated fats may help prevent and treat 

asthma. Although challenging, well-designed clinical trials of “full dietary interventions” 

are needed to understand both the mechanisms and effects of such interventions on asthma 

and asthma control. Because of known effects on overall health, a healthy and balanced diet 

should be recommended for all children and adults with asthma.
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Figure 1. 
Potential beneficial effects of a healthy diet on asthma and lung function.
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