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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 modifi er, 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 fi ndings

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 modifi able 
environmental factors9.

The International Study of Asthma and Allergies in 
Childhood (ISAAC)

ISAAC is a multi-centre, multi-country, multi-phase cross-
sectional study. ISAAC Phase Three involved 13-14 year old 
adolescents and 6-7 year old children. Schools were chosen 
randomly from a defi ned geographical area10. Standardised 
core written questionnaires and an optional environmental 
questionnaire (EQ) [www.isaac.auckland.ac.nz] were used 
to test specifi c 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 fi rst 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 infl uence diet and asthma7. 

A study of diet quality and asthma in youth

The study was conducted to determine if diet quality is cross-
sectionally 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 classifi ed 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 classifi ed as having either allergic asthma 
(asthma + atopy, n=107) or non-allergic asthma (asthma, no 
atopy, n=38).  

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 
classifi ed as mild, or moderate/severe, and compared to non-
AHR.  Of youth assessed, 44.3% were non-AHR, 23.5% had 
mild AHR and 32.2% had moderate/severe AHR.

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 

foods were around the 50th percentile. Component scores for 
multivitamin use and fi sh were very low.

Diet quality is not statistically signifi cantly associated with 
asthma, but high vegetable intake protects against allergic 
asthma 

Diet quality and asthma were not statistically signifi cantly 
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 signifi cantly 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 
benefi ts.  

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

The burden of asthma is high

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 infl ammation. 
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 lin-
ked to lung health:

 It has long been recognised that fruit 
and vegetables are an important com-
ponent of a healthy diet, as they are 
low in energy, yet dense in nutrients 
such as vitamins and minerals, fi bre 
and phytochemicals (eg polyphe-
nols, carotenoids, indoles, isothiocya-
nates and organosulfur compounds). 
Epidemiological studies show that 
fruit and vegetable intake is related to 

improved asthma outcomes. For exa-
mple, 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 asso-
ciated with asthma onset7 and vege-
tables/ 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. 

Manipulating fruit and vegetable 
consumption in asthma: 

In the fi rst study, 22 subjects with asth-
ma 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 an-
tioxidant-rich foods, such as tea, nuts 
and red wine. At the end of the 10 
day period, airway infl ammation had 
worsened and clinical outcomes, inclu-
ding 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 asthma-
tics was compared. For 14 weeks, 139 
asthmatics were randomised to either a 
high fruit and vegetable diet (more than 
fi ve serves of vegetables and two serves 
of fruit per day) or a low fruit and vege-
table diet (less than two serves of vege-
tables 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 fi bre, 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 infl ammation.

In summary: 

These studies have shown that mani-
pulating fruit and vegetable intake mo-
difi es 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 dieta-
ry recommendation in both Australia12 
and the USA13. Conversely, the low fruit 
and vegetable diet represents the me-
dian usual intake for Australian adults14. 
Hence, these studies demonstrate the 
potential for typical western dieta-
ry patterns to contribute to a worse-
ning of asthma. The conclusion is that 
consumption of a high fruit and vege-
table diet may be helpful in the mana-
gement of asthma.

References

1. Masoli M, Fabian D, Holt S, Beasley R. Global Initiative for Asthma (GINA) Program: The 
global burden of asthma: executive summary of the GINA Dissemination Committee report. . 
Allergy 2004;59:469-78.

2. Reddel HK, Taylor DR, Bateman ED, Boulet LP, Boushey HA, Busse WW, et al. An offi cial 
American Thoracic Society/ European Respiratory Society statement: asthma control and 
exacerbations: standardizing endpoints for clinical asthma trials and clinical practice. Am J 
Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

3. Butland BK, Strachan DP, Anderson HR. Fresh fruit intake and asthma symptoms in young 
British adults: confounding or effect modifi cation by smoking? Eur Resp J. 1999;13:744-50.

4. Miedema I, Feskens EJM, Heederik D, Kromhout D. Dietary determinants of long-term 
incidence of chronic non-specifi c lung diseases: the Zutphen study. Am J Epidemiol. 
1993;138:37-45.

5. Cook DG, Carey IM, Whincup PH. Effect of fresh fruit consumption on lung function and 
wheeze in children. Thorax. 1997;52:628-33.

6. Carey I, Strachan D, Cook D. Effects of changes in fresh fruit consumption on ventilatory 
function in healthy British adults. Am J Respir Crit Care Med. 1998;158:728-33.

7. Troisi RJ, Willett WC, Weiss ST, Trichopoulis D, Rosner B, Speizer FE. A prospective study 
of diet and adult-onset asthma. Am J Respir Crit Care Med. 1995;151:1401-8.

8. Ellwood P, Asher MI, Bjorksten B, Burr M, Pearce N, Robertson CF, et al. Diet and asthma, 
allergic rhinoconjunctivitis and atopic eczema symptom prevalence: an ecological analysis 
of the International Study of Asthma and Allergies in Childhood (ISAAC) data. Eur Respir J. 
2001;17:436-43.

9. Hijazi N, Abalkhail B, Seaton A. Diet and childhood asthma in a society in transition: a 
study in urban and rural Saudi Arabia. Thorax. 2000;55:775-9.

10. La Vecchia C, Decarli A, Pagano R. Vegetable consumption and risk of chronic disease. 
Epidemiology. 1998;9:208-10.

11. Wood LG, Garg ML, Powell H, Gibson PG. Lycopene-rich treatments modify 
noneosinophilic airway infl ammation in asthma: proof of concept. Free Radical Research. 
2008;42:94-102.

12. Australian Government Department for Health and Aging. National Health and Medical 
Research Council. Australian dietary guidelines.2013.

13. US Department of Health and Human Services. US Department of Agriculture. Dietary 
guidelines for Americans 2005. wwwhealthierusgov/dietaryguidelines (accessed January 
2011).

14. Australian Bureau of Statistics. Australian Health Survey: Updated Results2011-12.

©
 P

h
. 
D

u
fo

u
r 

/ 
In

te
rf

el


