
Editorial
Can a Diet with Low Proinflammatory Potential
Help with Asthma?
Augusto A. Litonjua, MD, MPH Rochester, NY
Asthma is a common, complex condition that has its roots in
genetics and environmental exposures. Many environmental
exposures, or lack thereof, have been implicated in asthma
development, and most of these have been related to shifts in
lifestyles related to westernization. Diet has been studied for
many years as a changing exposure that predated and accompa-
nied the rise in the prevalence of asthma worldwide.1 Studies of
the relationship between diet and asthma have taken different
approaches, with many investigating specific nutrients and others
investigating diet patterns, such as the Mediterranean diet.2

While individual nutrient analyses have shown some associa-
tions, it is argued that diet patterns would be more informative
because there may be interactions or synergistic effects from
nutrients found together in food. Most observational studies of
diet patterns, however, have shown null effects on asthma.

Several issues complicate dietary research and have largely
been overlooked in asthma and lung diseases. Some of these
issues include the changing food production and distribution
methods over the last half century, which may affect nutrient
content and nutrient availability, organic versus nonorganic
food production,3 and the presence of contaminants (eg, anti-
biotics and chemicals),4 albeit in small amounts, in the food
supply. These issues make it difficult to compare studies from
different regions and countries, and may affect results from large
studies in which participants come from a wide area with dif-
ferential access to local, national, and even international food
supplies. Thus, performing observational studies or clinical trials
with a more homogeneous supply of foods may be necessary.
While there are a few dietary counseling trials in asthma, there
is a dearth of clinical trial data of administering a specific diet
for asthma with foods from a single source, and these have been
published in pilot form only.5,6 In contrast, recent trials have
shown promise of individual nutrient supplementation, such as
vitamins C and D, and omega-3 fatty acids, in abrogating the
effects of maternal smoking on infant lung outcomes,7
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preventing the development of asthma and wheezing in
young children,8,9 and in aiding in the management of
asthma.10 Clearly, single-nutrient trials are easier to perform
than diet trials; however, trials using specific diets as the
intervention have shown success with other outcomes,11 and
should be encouraged in lung disease outcomes.

There are several methods of collecting information about
diets (reviewed in Litonjua1). Once recorded, the responses of
the individual are compared with reference tables that assign
calories and nutrients to the specific food items that the indi-
vidual has reported. The resulting data are then analyzed using
different indices and are given a score for how closely the diet
adheres to, for example, a Mediterranean diet or a Western diet.
In this issue of the Journal of Allergy and Clinical Immunology: In
Practice, Han et al12 present their analysis of a novel diet index,
the Dietary Inflammatory Index (DII), and its association with
asthma, wheeze, and lung function in children and adults from
the National Health and Nutrition Examination Survey study.
The DII is an index of the proinflammatory nature of an in-
dividual’s diet that can be applied to any assessment of diet (eg,
food records). The index has been validated in multiple pop-
ulations from different countries against measured levels of in-
flammatory markers, initially of C-reactive protein,13 but
subsequently with other inflammatory markers (IL-1b, IL-6,
TNF-a) and anti-inflammatory markers (IL-4 and IL-10).14 A
higher DII score, indicative of a proinflammatory diet, has been
associated with a broad range of outcomes.15,16 Foods that
contribute to a higher DII score are those typical of a Western
diet, which are high in saturated fats and trans fats, whereas a diet
rich in fruits and vegetables contributes to a lower DII score (ie,
anti-inflammatory). Han et al12 report that among adults, a
higher DII score was associated with current wheeze. A higher
DII score was also associated with lower indices of lung function,
but only in those without asthma or wheezing. In children, the
DII was also associated with current wheezing but only in those
with high exhaled nitric oxide. There were no significant asso-
ciations with asthma in either age group. Additional findings
from this analysis were that DII scores were higher in non-
Hispanic black participants, those with higher body mass
index, and those without private health insurance coverage,
characteristics that are associated with asthma. Conversely, a
higher DII score was associated with higher annual household
income, although this may be a function of the low cutoff point
for household income ($20,000) used in this study. The
strengths of this study include the large number of children and
adults who had information on diet and respiratory outcomes,
and the exploration of potential confounders and effect modifiers
of diet and the respiratory outcomes. The main limitation
remains that this analysis reveals cross-sectional associations, and
we must be cautious in invoking causation, despite the valid
reasoning of the authors that diet is not easy to change. An
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additional limitation is residual confounding by unmeasured
variables, such as access to fresh foods and similar food items that
have different nutrient and contaminant composition from
across the United States, as mentioned earlier. The reason for the
null association with asthma is likely due to 1 or a combination
of these limitations.

As noted by the authors of the current article, there has been 1
other study that showed an association of DII with asthma and
lung function, and thus, it will be a potentially useful tool in
studies of diet and asthma. What are the next steps? As I see it,
there are a multitude of studies that need to be performed before
the DII can be used in the prevention and clinical management
of asthma. First, longitudinal studies will need to be performed
to get closer to invoking causation. These studies need to be
performed in both healthy populations before the development
of symptoms of wheezing and also in cohorts of patients with
asthma to investigate whether a diet with a low DII can lead to
better asthma control. Because wheezing and asthma begin early
in life, studies in pregnant women will also be critical. Two
studies have shown that a higher DII in pregnancy is associated
with markers of maternal systemic inflammation, impaired fetal
growth, breast-feeding failure, and the potential for childhood
obesity,17,18 but no studies relating DII in pregnancy with
asthma outcomes in children has been performed. Next,
potential mechanisms will need to be elucidated. This is not so
easy, because in general, mechanisms of the effects of diet on
asthma have remained elusive. Studies have shown that adhering
to a Western diet high in fats and processed foods or a diet with a
high DII leads to increases in markers of systemic inflammation.
However, in asthma and other lung disorders, airway inflam-
mation is critical. Nevertheless, it has been shown that patients
with asthma with elevated markers of systemic inflammation
have worse outcomes,2 and the current study’s findings of the
association of a higher DII with wheezing only in children with
elevated exhaled nitric oxide is consistent with this. In addition,
the role of the intestinal microbiome is likely crucial in modu-
lating the effects of a particular diet on the system, and will need
to be investigated together with dietary interventions.19 Third, it
remains unclear whether dietary factors are related to the
different types of inflammation in asthma and the different
asthma phenotypes,20 and more studies with proper phenotyping
of asthma are needed. Finally, clinical trials will need to be
performed in both pregnant mothers and in established asth-
matic patients to determine whether a diet with a low DII can be
used to prevent asthma or to help manage asthma, respectively.

There is significant interest in finding dietary interventions
that can prevent the development of asthma and help patients
with current asthma. While Han et al’s study did not find an
association with asthma, they did find that symptoms and lung
function were improved in subjects who had diets that had low
proinflammatory potential. The use of the DII, a more direct
measure of the proinflammatory nature of diet compared with
other indices, in future studies could help identify dietary
patterns that have low proinflammatory potential that may prove
to be useful for clinical recommendations to patients with
asthma.
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