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« Update on Diet and Asthma »

Editorial
Asthma is a common chronic disease, affecting 1 in 20 people in
the world. Asthma was ranked in the recent Global Burden of
Disease as the 28th cause of disability-adjusted life years. Asthma
is considered to be due to a complicated interplay of genetic and
environmental factors.
A frequently-cited possible cause of the asthma epidemic is
changes in diet, particularly decreased consumption of fresh
fruit and vegetables, and increased consumption of “Western”
processed foods. Evidence supporting an etiologic role of diet
comes mostly from studies of childhood asthma; diet appears to
have little role in the etiology of adult-onset asthma. However,
published studies on diet and asthma are very heterogeneous
with regard to study design, assessment of the dietary exposure,
and assessment of asthma itself, which has several different
phenotypes.
Three recent studies provide additional evidence for a potential
role of diet on asthma. In a large international study of children
and adolescents (Ellwood et al.), fast food consumption was
positively associated with the symptom prevalence of asthma and
severe asthma, whereas a negative association was reported for
fruit and vegetable intakes. In another study, Protudjer et al. shows
that high vegetable intake was negatively associated with allergic
asthma and with moderate-to-severe airway hyperresponsiveness.
Regarding the role of diet as a disease modifier, a randomized
controlled trial conducted by Wood et al. concluded that among
adults with asthma, increasing dietary antioxidants intakes by
a food approach (i.e. increasing the consumption of fruits and
vegetables) was associated with clinical asthma improvement,
whereas no effect was reported for the supplement approach.
Taken together, these studies support the promotion of a diet with
high intake of fruit and vegetables, and low intake of fast foods,
as a possible method to prevent the development of asthma in
children, and improve asthma control in adults with asthma.
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Do fast foods cause asthma?
ISAAC Phase Three findings
Philippa Ellwood, Innes Asher
Department of Paediatrics: Child and Youth Health, University of Auckland, New Zealand

Developed countries have experienced an increase in the
symptom prevalence of non-communicable diseases (NCDs)
of asthma, rhinitis and eczema in the past few decades1,2
and as developing countries become more urbanised these
diseases appear to be increasing3-5. The incidence of many
other NCDs has been linked to diet and many developing
countries are moving away from the traditional diet of locally
grown foods as they become more westernised6. Migration
and food aid (with increased consumption of processed
foods) as well as the increased consumption of fast foods7,8,
have been associated with the rapid increase in asthma
prevalence, suggesting these may bring potent modifiable
environmental factors9.

The International Study of Asthma and Allergies in
Childhood (ISAAC)
ISAAC is a multi-centre, multi-country, multi-phase crosssectional study. ISAAC Phase Three involved 13-14 year old
adolescents and 6-7 year old children. Schools were chosen
randomly from a defined geographical area10. Standardised
core written questionnaires and an optional environmental
questionnaire (EQ) [www.isaac.auckland.ac.nz] were used
to test specific etiologic hypotheses. Questionnaires on
the symptom prevalence of asthma, rhinoconjunctivitis
and eczema and types and frequency of food intake over
the past 12 months were completed by the adolescents,
and by parents/guardians of the children. Prevalence odds
ratios (ORs) were estimated using logistic regression, using
a random (mixed) effects model. Further multiple regression
analyses were conducted to investigate whether associations
between symptoms and diet were confounded by other
risk factors for which information was collected in the EQ,
and which had shown associations with symptoms in the
univariate analyses. These were exercise, television watching,
maternal education, maternal smoking in the first year of life
(children only), and current maternal smoking. Data from
319,196 adolescents from 107 centres in 51 countries, and
181,631 children from 64 centres in 31 countries were
included in the analysis.

Protective foods
 Adolescents
For all centres combined, fruit intake once or twice per
week and ≥ 3 times per week was inversely associated for

current wheeze and severe asthma, as well as current and
severe rhinoconjunctivitis and severe eczema once or twice
per week. Milk was inversely associated with current wheeze
once or twice per week, severe asthma ≥ 3 times per week,
current and severe rhinoconjunctivitis once or twice per
week and current and severe eczema once or twice per week
as well as ≥ 3 times per week for current eczema. Vegetable
consumption was also inversely associated with current
wheeze ≥3 times per week.

 Children
For all centres combined, eggs, fruit, meat and milk were
inversely associated ≥3 times per week with all three
conditions, current and severe. Cereal ≥3 times per week was
inversely associated with severe asthma. Vegetables once
or twice per week and ≥3 times per week were inversely
associated with current and severe wheeze as well as for
current and severe rhinoconjunctivitis and ≥3 times per week
with current eczema.

Risk factor foods
 Adolescents
For all centres combined, fast food once or twice per week
and ≥3 times per week was positively associated with current
wheeze, and severe asthma, ≥3 times per week with current
rhinoconjunctivitis severe rhinoconjunctivitis and severe
eczema.

 Children
For all centres combined, fast food once or twice per week
and ≥3 times per week was positively associated with current
wheeze and and severe asthma. Fast food consumed ≥3 times
per week was positively associated with current and severe
rhinoconjunctivitis and severe eczema.

Conclusion
Our results suggest that the consumption of fast food may
be contributing to the increasing prevalence of asthma,
rhinoconjunctivitis and eczema in adolescents and children.
Fruit showed a slightly smaller but protective effect for
the three conditions. For other foods, the picture was less
clear. However, in concordance with international dietary
recommendations, diets that have a regular consumption
of fruit and vegetables are likely to protect against asthma,
allergic disease and other non-communicable diseases.
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Low vegetable intake is associated with allergic asthma
and moderate-to-severe airway hyperresponsiveness
Jennifer Protudjer and collaborators
University of Manitoba, Manitoba Institute of Child Health, Karolinska Institute, CANADA

Asthma has increased in prevalence in recent decades1, and
now affects approximately 14% of youth worldwide2. Over
a similar period, there has been a shift from a traditional or
prudent diet, to a western diet. Individual nutrients , and
foods4,5 are often studied as exposures for asthma outcomes,
thereby potentially resulting in different conclusions
than if diet quality was the exposure4. Asthma has many
phenotypes. Consideration is warranted to two phenotypes:
allergic asthma and non-allergic asthma, as atopy (described
below) may influence diet and asthma7.

A study of diet quality and asthma in youth
The study was conducted to determine if diet quality is crosssectionally associated with asthma amongst youth. Data
were collected from youth enrolled in a nested case-control
study of the 1995 Manitoba, Canada Birth Cohort Study of
Allergy, Genes and the Environment (SAGE)8. From responses
to a food frequency questionnaire (FFQ) based on the FFQ
used in the Nurses’ Health Study9, and adapted to suit the
study, diet quality scores were created based on the Youth
Healthy Eating Index (YHEI)10. The YHEI includes both a total
diet score and component scores, based on recommendations
from the United States’ Department of Agriculture’s Dietary
Guidelines for Americans11 and which are similar to those
from Canada’s Food Guide to Healthy Eating12. Youths’ scores
were classified as either low or high, with a cut-off at the
median.
In the study, 26.2% of youth had asthma, according to
pediatric allergists’ assessments. Youth were skin prick tested
to common allergens to determine atopy status. Youth with
asthma were classified as having either allergic asthma
(asthma + atopy, n=107) or non-allergic asthma (asthma, no
atopy, n=38).

foods were around the 50th percentile. Component scores for
multivitamin use and fish were very low.
Diet quality is not statistically significantly associated with
asthma, but high vegetable intake protects against allergic
asthma
Diet quality and asthma were not statistically significantly
associated. With consideration to asthma phenotypes, the
results showed that high vegetable intake was associated
with ~50% reduced odds of allergic asthma (p<0.02). No
such associations were found for total diet quality, or other
components and allergic asthma, or between diet quality and
non-allergic asthma.
Diet quality is not statistically significantly associated with
AHR, but high vegetable intake protects against moderate/
severe AHR
Similar to the results for diet quality and asthma phenotypes,
only high vegetable intake was protective against moderate/
severe asthma, again by ~50% (p<0.02). No associations
were found between diet quality and mild AHR.

Clinical Implications and Conclusions
Although vegetable intake was associated with reduced odds
of allergic asthma and moderate-to-severe AHR, it is too soon
to advise patients that high vegetable intake protects against
these conditions. Like other youth14, youth in the study had
relatively poor diet quality. High vegetable intake should
be encouraged as it is associated with many other health
benefits.

Airway hyperresponsiveness (AHR) was also considered,
which is informative in the presence of asthma-like symptoms
but the absence of obvious airway obstruction13. AHR was
classified as mild, or moderate/severe, and compared to nonAHR. Of youth assessed, 44.3% were non-AHR, 23.5% had
mild AHR and 32.2% had moderate/severe AHR.
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Diet quality is relatively poor
FFQ were completed by 476/489 youth (mean age 12.6 ±
0.5 years). The median diet score was 33.5/85, which is
suggestive of relatively poor diet quality. Component scores
for whole grains, vegetables, fruit, dairy, snack foods and fried

Based on: Protudjer JL, Sevenhuysen GP, Ramsey CD, Kozyrskyj AL, Becker AB. Low vegetable intake is associated with allergic asthma and moderate-to-severe airway
hyperresponsiveness. Pediatr Pulmonol. 2012 Dec;47(12):1159-69.
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Increasing fruit and vegetable intake reduces
asthma exacerbation risk
Lisa G Wood
Associate Professor, School of Biomedical Science and Pharmacy and Centre for Asthma and Respiratory Disease,
University of Newcastle, 2305, NSW, AUSTRALIA

Approximately 300 million people
worldwide suffer from asthma1. The
clinical course of the disease includes
acute exacerbations, during which a
person with asthma will experience a
worsening of symptoms and reduced
lung function, associated with an
increase in airway inflammation.
Medical practice guidelines for asthma
stipulate that a key aim of treatment
is to prevent exacerbations, as they
pose the greatest risk to patients, cause
most anxiety to patients and their
families, cause the greatest stress to
health care providers and generate the
greatest cost to the health care system2.
Inhaled glucocorticoids are most
commonly used to maintain asthma
control and reduce exacerbation
risk. However, considering the costs,
side effects and non-compliance
issues associated with corticosteroid
use, non-pharmacological interventions
to prevent exacerbations are needed
to reduce the burden of disease
attributable to asthma.

Fruit and vegetable intake is linked to lung health:
It has long been recognised that fruit
and vegetables are an important component of a healthy diet, as they are
low in energy, yet dense in nutrients
such as vitamins and minerals, fibre
and phytochemicals (eg polyphenols, carotenoids, indoles, isothiocyanates and organosulfur compounds).
Epidemiological studies show that
fruit and vegetable intake is related to

improved asthma outcomes. For example, fruit intake has been inversely
related to wheeze3 and chronic lung
disease onset4 and positively associated
with lung function5,6. Tomato-based
products, have been inversely associated with asthma onset7 and vegetables/ vegetable products have been
inversely associated with wheeze8,9 and
asthma onset10. These epidemiological
observations have been extended by
conducting two clinical intervention
trials in asthma, in which the fruit and
vegetable intake was manipulated.
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The burden of asthma is high

Manipulating fruit and vegetable
consumption in asthma:
In the first study, 22 subjects with asthma were required to withdraw fruit and
vegetables from their diet for 10 days.
They were able to consume no more
than two serves of vegetables and one
serve of fruit per day and were also
asked to avoid consuming a list of antioxidant-rich foods, such as tea, nuts
and red wine. At the end of the 10
day period, airway inflammation had
worsened and clinical outcomes, including lung function and asthma control,
had worsened11. In the second, longer

term study, the effect of a high versus
low fruit and vegetable diet in asthmatics was compared. For 14 weeks, 139
asthmatics were randomised to either a
high fruit and vegetable diet (more than
five serves of vegetables and two serves
of fruit per day) or a low fruit and vegetable diet (less than two serves of vegetables and one serve of fruit per day).
Adopting these diets led to changes in
nutrient intake, with subjects on the
low fruit and vegetable diet having
lower intakes of fibre, vitamin C and
carotenoids. As a result, subjects on the
low fruit and vegetable diet were 2.26
times more likely to have an asthma
exacerbation than subjects on the high
fruit and vegetable diet. At the end of
the trial, these subjects had increased
systemic and airway inflammation.

In summary:
These studies have shown that manipulating fruit and vegetable intake modifies asthma symptoms, lung function
and exacerbation risk. The ‘high’ and
‘low’ fruit and vegetable diets that were
used in the study are very relevant to
western populations. The high fruit and
vegetable diet is equivalent to the dietary recommendation in both Australia12
and the USA13. Conversely, the low fruit
and vegetable diet represents the median usual intake for Australian adults14.
Hence, these studies demonstrate the
potential for typical western dietary patterns to contribute to a worsening of asthma. The conclusion is that
consumption of a high fruit and vegetable diet may be helpful in the management of asthma.
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