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Asthma is a common source of morbidity and is a ma-
jor public health problem in Australia. It has previously
been shown that the prevalence of wheeze that limits
speech, frequent nocturnal wheezing and doctor-diagno-
sed asthma are higher in Australasian children than in
Europe [1]. Until recently there has been little publish-
ed information comparing the prevalence of adult asthma
between countries using standardized epidemiological
methods. Analysis of the first phase of the European Com-
munity Respiratory Health Survey (ECRHS), which was
conducted in over 50 countries worldwide between 1992
and 1994, showed that respiratory symptoms are more
common in Australia, New Zealand, the west coast of the
USA and the UK, than in continental Europe [2]. Indeed,
more young adults from Melbourne, Australia reported an
attack of asthma during the preceding 12 months than
from any other centre [3]. The ECRHS was also concern-
ed with risk factors that may explain the international var-
iation in asthma prevalence.

The relationship between diet and asthma is an area of
controversy that has never been fully evaluated [4]. Epi-
demiological studies have, to date, provided conflicting
opinions with regard to diet as a risk factor for asthma.
There have been reports that anti-oxidants, particularly
vitamin C, magnesium, selenium and fish oils may be pro-
tective factors for asthma [5–8]. Dietary sodium has been
implicated in the aetiology of bronchial hyperresponsive-

ness and asthma [9]. However, further well-conducted
observational studies and controlled clinical trials are re-
quired before any conclusions can be drawn.

A large proportion of people with asthma perceive that
diet plays an important part in their asthma control. In a
recent survey of 135 Melbourne adults with asthma who
had attended an asthma and allergy clinic, 73% reported
food-induced asthma [10]. Furthermore, 61% stated that
they had tried to modify their diet in order to improve their
asthma control. By far the majority of dietary modifica-
tions were dietary restrictions. Other dietary perception
studies, both in adults and children, have reported similar
findings [11–13].

Double-blind, placebo-controlled food challenges are
the "gold standard" for the diagnosis of adverse reactions
to foods and food additives [14] and have shown that
fewer than 5% of patients may have objective evidence of
food-induced asthma [15, 16].

There are no published studies that have gathered data
contemporaneously from the community on people with
and without asthma in order to determine whether dietary
manipulation is unique to those with asthma or whether it
merely reflects general community concern and behaviour
in regard to diet and health. The aim of the present study
was to assess the ability of the ECRHS questionnaire to
provide data on the prevalence, type and reported symp-
toms associated with food ingestion among young adults
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ABSTRACT: The aim of the study was to assess the ability of the European Commu-
nity Respiratory Health Survey (ECRHS) questionnaire to provide data on the preva-
lence, type and reported symptoms associated with food intolerance from a group of
young adults in Melbourne.

Six hundred and sixty nine randomly selected subjects completed the questionnaire
with 553 attending the laboratory for skin-prick tests, anthropometry, and   ventila-
tory function tests. A further 207 symptomatic participants completed the question-
naire, with 204 of them attending the laboratory.

Seventeen per cent of all respondents reported food intolerance or food allergy. A
wide variety of food items was cited as being responsible for food-related illnesses.
Those with current asthma did not report food-related illness more frequently than
those without asthma. Respondents who reported respiratory symptoms following
food ingestion were more likely to be atopic, to have used inhaled respiratory medica-
tions in the previous 12 months, reported less exposure to regular passive smoking
over the past 12 months and weighed more.

These associations between respiratory symptoms and food intolerance require
further prospective investigation and verification. The importance of using appropri-
ate dietary methodology in future studies for determining diet-disease relationships
was highlighted by this study.
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in the Melbourne community. We also aimed to identify
characteristics of those who reported food-related respira-
tory symptoms.

Materials and methods

Study subjects

The subjects were participants in the second phase of
the ECRHS in Melbourne. The full details of the sampling
protocol have been described elsewhere [2, 17]. Briefly,
4,500 adults aged 20–44 yrs were randomly selected from
the electoral roll. Postal questionnaires were returned by
3,200 (72%) of subjects in the first phase of the ECRHS.
Random and symptomatic samples were invited to the
laboratory for the second phase of the study. From the ran-
dom sample, 669 participants completed the questionnaire
with 553 attending the laboratory for further testing. An
additional 207 symptomatic participants completed the
questionnaire with 204 of these attending the laboratory
for further testing. Thus, a total of 757 participants com-
pleted the questionnaire in the laboratory with a further
119 by telephone interview.

Questionnaire

Participants completed the detailed second phase EC-
RHS questionnaire administered by one of three trained
interviewers. The background and validity of this ques-
tionnaire have been described elsewhere [2]. Briefly, the
questionnaire covered: respiratory symptoms (including
wheeze, shortness of breath, cough and phlegm produc-
tion) during the previous 12 months; history of asthma;
home and work environment; allergic symptoms; smok-
ing; demographic information; medications: and dietary
information.

There were only four questions relating to diet. The aim
of the first three questions was to gather information on
the amount of convenience food and "junk" food that the
respondents were consuming, from which to gain an indi-
cation of sodium and food additive intake. However, it
was not possible to calculate food additive and sodium
intakes from the data collected and, therefore, these res-
ponses will not be considered further in this analysis. The
fourth question asked whether respondents had ever suf-
fered any "illness/trouble" from food ingestion, and if so
to list the food(s) and the symptoms in order to distingu-
ish between symptoms of indigestion/food poisoning and
food allergy or intolerance.

Ventilatory function testing

Spirometry was measured according to the American
Thoracic Society (ATS) criteria using a computerized
Fleisch number 3 pneumotachograph connected to a Hew-
lett Packard, Lung Function Analyser (Lexington, MA,
USA) [18]. The initial forced expiratory volume in one
second (FEV1) was recorded as the best of five expiratory
manoeuvres. Methacholine (Provocholine™; Hoffman La
Roche, Basel, Switzerland) was delivered via a Mefar 3B
dosimeter (Mefar srl, Bovezzi, Italy) until the FEV1 fell
by 20% from the initial value or until a cumulative dose
of 2 mg (10 µmol) had been administered. The details of

the measurement of spirometry and methacholine challen-
ge testing have been reported elsewhere [2, 17]. Bronchial
hyperreactivity (BHR) was defined as a provocative dose
of methacholine causing a 20% fall in FEV1 (PD20) <2
mg. Current asthma was defined as the combination of
wheezing in the last 12 months and BHR [19].

Skin-prick testing

The details of skin-prick testing with 11 common aer-
oallergens have been reported elsewhere [17]. Atopy was
defined as a positive reaction (a wheal ≥3 mm diameter) to
any allergen, in the context of a positive histamine control
and negative reaction to the uncoated lancet.

Statistical analysis

Data from the questionnaires, ventilatory function tests
and skin-prick tests were externally entered and verified.
Range and logic checks were performed to confirm the
validity of the data. Association between categorical vari-
ables was assessed by the Chi-squared test and compari-
son of continuous variables by Student's t-test using the
Statistical Package for the Social Sciences (SPSS) com-
puter package (Norusis MJ, SPSS Inc 1995, Chicago,
IL, USA). All prevalence rates for reported illness from
food were estimated using the random sample participants
only.

Univariate and multivariate analyses were conducted
using the Statistical Analysis System (SAS) computer
package (SAS Institute Inc, 1988; Cary, NC, USA). Multi-
variate models of illness from food and symptoms were
fitted using stepwise multiple logistic regression. Univari-
ate and multivariate analyses used participants from both
the random and symptomatic samples.

Results

Table 1 details the response rates and subject characte-
ristics of the random sample and the combined random
and symptomatic samples.

Table 1.  –  Characteristics of subjects and response rates
for both random sample alone and combined random and
symptomatic samples

Random
sample

Random +
symptomatic

sample

No. completing questionnaire  n
Age*  yrs
Females  %
Valid skin-prick tests  n
Underwent methacholine

challenge  n (% BHR positive)
Wheeze in past 12 months  %
Atopic  %
"Allergy vaccination"

(immunotherapy)  %
Ever smoked  %
Current smokers  %
Regularly exposed to passive

smoking  %
Body mass index*  kg·m-2

669
34.3 (6.81)

52
545
509 (28)

35
51
5

51
24
35

25.2 (3.8)

876
34.2 (6.83)

53
745
675 (36)

45
56
7

51
25
36

25.4 (4.1)

*: mean (SD). BHR: bronchial hyperresponsiveness.
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Reported illness from food (random sample)

Twenty five per cent of respondents (n=167) indicated
that they had experienced "illness or trouble" caused by
eating a particular food or foods. Seventy eight per cent
of those reporting an illness (n=128, 19% of all respon-
dents) nearly always had the same illness or trouble after
eating particular food(s). Excluding those who reported
nonspecific symptoms, such as lethargy/tiredness, tachy-
cardia or heartburn/indigestion, 17% (n=114) of all res-
pondents perceived that they had food intolerance or food
allergy.

The food items that were reported as causing illness
or trouble when eaten are listed in table 2. Thirty four
different items were cited as causing illness from food.
Table 3 outlines the types of symptoms that were report-
ed  by eating particular foods. Only eight respondents re-
ported that a particular food caused respiratory symptoms
alone.

Respondents with current asthma did not report more
perceived food intolerance or food allergy than those with-
out asthma (χ2=0.005, p=0.94). 

Risk factors for reporting illness from food (random +
symptomatic sample)

No statistically significant associations were found be-
tween reporting the same illness or trouble after eating
food and age, gender, BHR, atopy, asthma status, FEV1,
body mass index (BMI), smoking status or allergen im-
munotherapy.

Univariate analysis showed that respondents who repor-
ted respiratory symptoms nearly always after a particular
food(s) were more likely to be atopic, BHR  positive, have
current asthma, have wheezed or to have used inhaled
respiratory medications within the past 12 months, have a
lower per cent predicted FEV1, weigh more and were less
likely to have reported exposure to passive smoking over
the past 12 months (table 4). No statistically significant as-
sociations were found between food-related respiratory
symptoms and age, gender, BMI, active smoking status or
allergen immunotherapy. Multivariate analysis confirmed
that atopy, use of inhaled respiratory medications in the
past 12 months, increasing weight and less exposure to
regular passive smoking over the previous 12 months
were the only independent predictors for respiratory symp-
toms following the ingestion of food (table 4). When cur-
rent asthma was fitted in a multivariate model, and atopy
or inhaled respiratory medications were excluded, current
asthma was still not significantly associated with food-
related respiratory symptoms.

Those respondents who reported that respiratory symp-
toms alone nearly always occurred after a particular food(s),
were more likely to be atopic, to have used inhaled respi-
ratory medications in the past 12 months, had a lower per-
centage predicted FEV1, were taller and weighed more
(table 4). Multivariate analysis found that impaired FEV1
was the only independent factor which predicted report-
ing of respiratory symptoms alone, which nearly always
occurred after eating food (table 4).

Discussion

We found that 17% of young adults reported that a
particular food or foods nearly always caused "illness or
trouble" when eaten, presumably due to either food in-
tolerance or food allergy. These results are consistent
with other similar international studies which have been
conducted in the UK, USA, and the Netherlands which
found reported food intolerance prevalence rates of 20, 16

Table 2.  –  Food items reported to have caused an illness
after eating (n=128)

Item Responses  %

Fruits, fresh/frozen/canned
Seafood/shellfish/fish
Dairy products, milk/cheese/yoghurt/ice-cream
Herbs/spices/condiments/garlic/chilli
Monosodium glutamate
Alcohol
Eggs
Fats/oils, butter/margarine/cream/salad dressing
Chocolate
Vegetables, fresh/frozen/canned
Red meat, fresh
High fat foods
Nuts, including peanut butter/coconut
Wheat products, bread/plain cereals
Sugar, including golden syrup/jam
Restaurant meals/take-away meals
Fruits, dried
Sauces, including tomato paste/seasonings
Tea/coffee
Poultry
Spicy foods
Processed meats, including ham/bacon
Other (12 separate items cited)

14.5
11.3
10.4
5.4
5.0
5.0
4.1
4.1
3.6
3.6
3.6
3.2
3.2
2.7
1.8
1.8
1.4
1.4
1.4
1.4
1.4
1.4
8.8

Table 3.  –  Reported symptoms that occur nearly every time following eating particular food(s) (n=128)

Symptom type Subjects reporting
symptoms  n

Items
cited  n

Most commonly reported food items responsible for symptom
(% of responses)

Gastro-intestinal (nausea,
  vomiting, diarrhoea)
Urticaria
Severe headache
Rhinitis
Respiratory

Nonspecific
Angio-oedema
Lethargy/tiredness
Heartburn/indigestion
Tachycardia

58

31
22
18
17

15
11
5
4
3

24

18
16
17
14

13
7
8
5
5

Dairy (16%), seafood (14%), fresh fruits (9%)

Fresh fruit (25%), seafood (15%), nuts (10%), eggs (10%)
Alcohol (14%), monosodium glutamate (14%)
Dairy (25%)
Fresh fruit (9%), dried fruit (9%), dairy (9%), chocolate (9%), sauces 
(9%), alcohol (9%), high fat foods (9%), monosodium glutamate (9%)
Seafood (20%)
Fresh fruit (31%), seafood (15%), nuts (15%), alcohol (15%)
Dairy (27%), sugar (18%)
Fresh fruit, dairy, nuts, pastry, fats/oils
Fresh vegetables, chocolate, eggs, herbs/spices, monosodium glutamate
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and 12%, respectively [20–22]. Whilst the true prevalence
of food intolerance remains unknown, double-blind, pla-
cebo-controlled food challenge studies suggest that the
prevalence of food intolerance is closer to 2% [23–25].
Obviously, there is a wide gap between the actual preva-
lence of food intolerance and public perceptions of it. The
high level of perception of food intolerance does have sig-
nificant potential consequences. It has been previously
documented in children that unnecessarily restrictive diets
can result in nutritional deficiencies and may, in extreme
cases, be fatal [26–28]. Public education strategies are,
therefore, required to deal explicity with this disparity.

When interpreting the results of this study, account
must be taken of several factors that limit the extent to
which generalizations can be made about the community,
in terms of symptom prevalence. The response rate was
poor, with only 42% of those invited to take part in the
random sample completing the questionnaire. We have
previously found that the randomly selected subjects who
attended the laboratory were significantly more likely
than those who were interviewed by telephone to report
wheeze or an attack of asthma over the preceding 12
months, thus indicating some volunteer bias [29].

This study used a cross-sectional design and asked
whether respondents had "ever" experienced symptoms
and was, thus, unable to investigate a temporal relation-
ship between previous symptoms and current asthma sta-
tus. The associations that were found with reporting of
food-related symptoms require further investigation and
verification in prospective studies. Causal relationships
should not be inferred from these results alone.

Participants with current asthma did not report a higher
prevalence of food-related illness in general than those
without asthma in this study. These results suggest that
dietary manipulations are not unique to the asthma popu-
lation, but merely reflect general community concern
about diet and health.

We did find that atopy was a risk factor for reporting
respiratory symptoms following food ingestion and it is
well known that atopy is an important risk factor for
asthma in young adults [30]. Using inhaled respiratory

medications was also found to be an independent risk fac-
tor, which provides some evidence that those with respira-
tory symptoms requiring treatment are more likely to
report food intolerance. It is unclear why current asthma
(defined as positive BHR and reported wheeze in the past
12 months) alone was not associated with food intole-
rance, although the numbers of people reporting food
intolerance may have been insufficient for a small effect to
be detected. Another possible reason could be that the
wording of the relevant question did not specifically relate
food intake to respiratory symptoms alone. The general
wording of the question may have made it difficult to
determine whether there was really any difference in per-
ceived food intolerance between people with asthma and
those without asthma.

Less exposure to regular passive smoking and obesity
were also found to be independent risk factors for report-
ing respiratory symptoms following food ingestion. These
findings may reflect lifestyle or the fact that people with
asthma tend to avoid smoky environments and exercise.
Further research into this area is required before any con-
clusions can be made. A larger study population would
enable more comprehensive multivariate analyses to be
performed, allowing a clearer insight into the possible re-
lationship between asthma and reported food intolerance.

It was interesting that fruits (fresh/frozen/canned) were
the most commonly reported food items causing illness.
However, double-blind, placebo-controlled studies in adults
have not supported fruit being a common cause of food
intolerance [20, 23]. Although immunological cross reacti-
vity of plant aeroallergens with fruits is well documented
as the "oral allergy syndrome", the clinical relevance of this
remains unclear [31]. Future studies should obtain further
information by incorporating specific radioallergosorbent
tests (RASTs) for commonly reported food allergens.

We found significant limitations in the ECRHS ques-
tionnaire for dietary analysis. Quantitative assessment of
dietary intake or exposure levels to food additives, can
only be obtained using accepted dietary assessment metho-
dology such as dietary recall, quantification of intake or
semiquantitative food frequency questionnaires [32, 33].

Table 4.  –  Crude and adjusted associations between asthma-related and other variables and the reporting of food-
related illness

Outcome/predictors Crude
odds ratio

Adjusted
odds ratio

Respiratory symptoms nearly always reported after eating food (n=42)
Current asthma
Wheeze in past 12 months
Exposure to passive smoking in past 12 months (less likely)
Use of inhaled respiratory medications
BHR (methacholine positive)
Log dose-response slope (BR)
FEV1 (lower)
Atopy
Weight (heavier)

Respiratory symptoms alone nearly always reported after eating food (n=17)
Atopy
Use of inhaled respiratory medications
FEV1 (lower)
Height (taller)
Weight (heavier)

3.00 (1.59–5.65)
6.46 (2.84–14.70)
0.41 (0.19–0.89)
5.39 (2.76–10.55)
2.12 (1.13–3.96)
1.32 (1.09–1.59)
0.97 (0.95–0.99)
4.77 (2.18–10.43)
1.02 (1.00–1.04)

3.49 (1.13–10.80)
3.24 (1.22–9.60)
0.95 (0.92–0.98)
1.06 (1.01–1.12)
1.03 (1.00–1.07)

0.31 (0.10–0.94)
3.63 (1.56–8.46)

3.36 (1.11–10.18)
1.03 (1.01–1.06)

0.95 (0.92–0.98)

Values in parentheses are 95% confidence intervals. BHR: bronchial hyperresponsiveness; BR: bronchial responsiveness; FEV1:
forced expiratory volume in one second.
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As the questionnaire did not collect this information we
were unable to assess any food intake patterns and diet-
disease relationships.

In conclusion, we found that young adults perceive that
food intolerance and allergies are common. Clinicians
should be aware of these perceptions and manage them
appropriately because of the significant nutritional con-
sequences that may result from dietary restriction. Pub-
lic education strategies are also required to address this
issue. Atopic subjects and those using inhaled respiratory
medications may be at greater risk of food-related symp-
toms. Future studies into possible diet-disease relation-
ships should use appropriate dietary assessment methods
to clarify the risk factors. With an adequate instrument an
international survey could assess whether international
variations in asthma prevalences may be related to dietary
differences.
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