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Food hypersensitivity in Portuguese adults

H Falcdo!, N Lunet!, C Lopes' and H Barros'*

'Department of Hygiene and Epidemiology, University of Porto Medical School, Porto, Portugal

Obijective: To describe the frequency and epidemiological features of self-reported food hypersensitivity in Portuguese adults.
Design: Cross-sectional.

Setting: Participants were selected by random digit dialing among residents of Porto.

Subjects: In total, 659 individuals over 39y were asked to recall the occurrence of food hypersensitivity, and to describe the
most serious episode. The adoption of eviction diets and previous medical diagnosis of food allergy were recorded, and recent
dietary intake was evaluated using a validated food frequency questionnaire.

Results: Self-reported food allergy was more frequent in women than men (7.3 vs 1.9%, P<0.01) and decreased with age. Age-
and sex-standardized (European population >40y) prevalence of food hypersensitivity was 4.8% (95% Cl 3.4-6.9%). Most
subjects (67.6%) referred allergy to a single food, fresh fruits being the more frequently incriminated (25%). Approximately
90% that reported food allergy declared the adoption of eviction diets, although 53% in fact ingested the incriminated foods
during the previous year.

Conclusions: The adult prevalence of food hypersensitivity in Porto is one of the lowest observed worldwide, probably reflecting

specificities of the genetic make-up and dietary patterns of our population.
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Introduction
Food allergy is usually considered an uncommon situation
among adults. However, the public belief in the importance
of food allergy is much higher than should be expected by
prevalence data (Jansen et al, 1994; Altman & Chiaramonte,
1996; Woods et al, 2002). This subjective overestimation may
influence the eating habits of all the household members if
food allergy is suspected in a single member even in the
absence of a formal diagnosis (Sloan & Powers, 1986).
Genetic susceptibility is thought to be an important
determinant of food allergy, but sensitization to food proteins
and subsequent allergic disease additionally depend on
environmental and cultural factors, which ultimately influ-
ence the timing, duration and extent of exposure to allergens.
Recent changes in eating habits, with the appearance of novel
foods (exotic proteins or those derived from animal feed, and
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genetically modified organisms) and the growing use of food
proteins as ingredients, might constitute new risks and lead to
epidemiological changes (Moneret-Vautrin & Kanny, 1995;
Moneret-Vautrin, 1998, 2003; Rance, 2000; Kanny et al, 2001).

Self-reported food allergy depends on a subjective inter-
pretation of symptoms, which differs across populations and
cultures, and depends on methodological options in surveys
(Altman & Chiaramonte, 1996). Wide international differ-
ences in self-reported food allergy, from 4.6% in Spain to
19.1% in Australia, were attributed to cultural influences,
namely dietary choices (Woods et al, 2001). Although formal
evidence is lacking, it is assumed that the incidence of food
hypersensitivity is increasing, in line with other forms of
atopic disease (European Allergy White Paper, 1998). In the
absence of validated methods for evaluating the allergic risk
of food proteins and facing the growing sources of natural
and genetically modified food, it is increasingly useful to
obtain knowledge on and understand the dynamics of food
hypersensitivity at a population level. This study aimed to
estimate the prevalence of self-reported food allergy in
Portuguese adults, a population with a dietary pattern that
combines features of the Mediterranean diet with an
important Atlantic influence.
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Methods

We evaluated the initial 659 participants of an on-going
(Lopes, 2000) health and nutrition survey of residents of
Porto, older than 39y, recruited by random digit dialing.

The participation rate was 70% (Ramos et al, 2004; Lopes,
2000). Nonparticipants were older (61.6 vs 58.5y, for males,
and 62.9 vs 57.7 for females) and more frequently women
(66.3 vs 74.7%, P<0.001); males tended to be non-drinkers
and to have had a blood test during the previous year;
females were additionally more often nonsmokers.'* The
mean number of medical visits during the previous year was
similar in participants and nonparticipants (3.8 vs 4.3 for
females and 2.7 vs 3.7 for males).

Each participant was evaluated at our center by trained
interviewers, and completed a large questionnaire on
demographic, social, behavioral and clinical characteristics.
Diet was assessed using a previously validated semi-quanti-
tative food frequency questionnaire comprising 80 indivi-
dual food items or food groups (Lopes, 2000).

Self-reported food hypersensitivity was considered present
when participants answered affirmatively to the question:
‘Do you consider you to be allergic to any food item?’
Participants admitting food allergy were asked to list the
food items involved and to describe the most serious
episode. Each subject was classified as having a convincing
history of hypersensitivity if gastrointestinal anaphylaxis,
urticaria and angioedema, rhinitis or oral allergy syndrome
occurred in the 24h following the ingestion of the
incriminated food. A medical diagnosis of food allergy was
considered when an eviction diet was adopted after medical
advice. A validated food frequency questionnaire was used to
assess diet in the previous year.

The software Epi Info 6.4c (Dean et al, 1996) was used to
store and analyze data. The ;> test or Fisher exact test, when
appropriate, was used to compare proportions and linear
trends. Quantitative variables were compared using the
Kruskal-Wallis test. Age- and sex-standardized prevalence
was estimated by the direct method using the European
reference population above 39y.

The local ethics committee approved this study, and all
participants provided written informed consent.

Results
In this sample of urban adults, food hypersensitivity
prevalence was 5.2%, significantly higher in women than
men (7.3 vs 1.9%, P<0.01). In females, it decreased from
7.9% in the age group 40-49y to 5.3% in the group 70y and
over (P trend=0.45), and in males from 4.4 to 0% (P
trend =0.03). Using the European population as standard,
the age- and sex-standardized prevalence of food hypersen-
sitivity was 4.8% in our sample.

The prevalence of food hypersensitivity increased with
education, from 4.6% in participants who studied for Sy or
less to 6.6% in those with more than 12y of formal
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education (P trend =0.40), but these differences were not
statistically significant. The place of birth (Porto vs other)
was not associated with increased prevalence of food
hypersensitivity (6.3 vs 5.3%, P=0.87). The average number
of medical visits in the previous year was similar in those
reporting food allergy compared with the remaining parti-
cipants (4.4 vs 3.4, P=0.38).

Most affected subjects (67.6%) reported allergy to a single
food item. As shown in Table 1, individual foods more
frequently involved in hypersensitivity were strawberries
(9.8%), sausages (9.8%), eggs (7.8%), pork (7.8%), codfish
(6.0%), chocolate (3.8%), kiwi (3.8%), spices (3.8%), orange
(3.8%), milk (3.8%) and octopus (3.8%). One individual each
reported allergy to shrimp, tuna, banana, squid, olive oil,
olives, kid, tea, persimmons, peas, beans, ham, chicken, ice
cream, mango, tomato, whiting and other fish. Overall, food
groups more frequently incriminated were fresh fruits
(25.0%), meat (23.1%), fish (11.6%) and eggs (7.7%).

Multiple clinical manifestations were described by 23.5%
of the participants reporting allergic reactions to food.
Urticaria was the clinical manifestation more often reported
(Table 2) and, according to the previously defined criteria,
convincing histories of food allergy were observed in 68% of
subjects. In this sample of urban adults, the self-reported
prevalence of a convincing history of food allergy was 3.5%.

Table 1 Food groups reported as food allergens by subjects recalling
food-allergy

Foods n (%)
Fresh fruits 13 (25.0)
Meat 12 (23.1)
Fish 6 (11.5)
Eggs 4(7.7)
Octopus and squid 3(5.8)
Chocolate 2 (3.8)
Milk 2 (3.8)
Spices 2(3.8)
Legumens 2 (3.8)
Other 6 (11.5)

Table 2 Clinical manifestations reported by subjects recalling food
allergy

Clinical manifestations n (%)
Urticaria 22 (42.3)
Isolated itching 6 (11.5)
Oral allergy syndrome 6 (11.5)
Malaise 4(7.7)
Vomiting 3(5.8)
Isolated angioedema 2 (3.8)
Diarrhea 2 (3.8)
Dyspnea 2(3.8)
Migraine 1(1.9)
Abdominal pain 1(1.9)
Fever 1(.9)
Rhinitis 1(1.9)
Fainting sensation 1(1.9)




In all, 15 participants reporting food hypersensitivity, all
women, visited a doctor due to suspected food allergy, but
only seven (24.1%) performed skin (n=35), blood (n=1) or
challenge tests (n=1).

A total of 30 subjects (86.2% of the women and all men
reporting allergy) declared to adopt eviction diets, 21 (70%)
without medical advice. Withdrawal from diet of incrimi-
nated foods was evaluated through checking the consump-
tion information provided for the previous year through the
food frequency questionnaire. For nine participants, the
specific food item was not evaluated because it was not
considered as a single item in food frequency questionnaire,
and 16 subjects (53.3%) admitted to consume the incrimi-
nated foods during the previous year, although reporting its
eviction when questioned to specify the characteristics and
attitudes towards the reported food allergy.

Discussion

The prevalence of food hypersensitivity in the present study
was 5.2%. Food hypersensitivity was more frequent in
women and tended to decrease with age. Fresh foods were
the more frequently implicated ones. Convincing histories
of food hypersensitivity were observed in about two-thirds of
those reporting food allergy, and the adoption of eviction
diets was observed in 90%.

To date, eight studies addressed the prevalence of food
allergies in random samples of adult populations, relying on
self-reports (Table 3). Two of these investigations used
double-blind placebo-controlled food challenges in selected
subgroups in order to validate the self-report of food allergy
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(Jansen et al, 1994; Young et al, 1994). The estimated
prevalence using double-blind placebo-controlled food chal-
lenges was 5-15 times lower than the self-reported. However,
the whole protocol was completed in nearly half the subjects
potentially available for the clinical follow-up study, suggest-
ing a bias due to withdrawals. In one of the studies, a
standard battery of eight allergens was tested, allowing
inferences only on these substances (Young et al, 1994). Two
other studies performed skin prick tests or evaluated specific
IgE antibodies for a limited number of food allergens and
obtained prevalence estimates approximately four times
lower compared with self-reports (Bjornsson et al, 1996;
Woods et al, 2002).

Although self-report expectedly overestimates the true
prevalence of food hypersensitivity, the extent of this effect
is difficult to predict as it may depend on the cultural
background of the studied population (Woods et al, 2001),
and the nature of survey methods, being influenced by the
detail of the inquiry. We improved the quality of informa-
tion of self-reports, and consequently the validity of our
prevalence estimates, by collecting information on
the symptoms present during the most serious episode,
the existence of a medical diagnosis of food hypersensitivity,
and the adoption of eviction diets. These data allowed
us to quantify the frequency of food hypersensitivity
with a convincing history, and the adoption of eviction
diets with and without medical advice. Additionally,
all participants had their dietary habits in the previous
year evaluated through a food frequency questionnaire,
allowing the confirmation of the eviction of specific food
items.

Table 3 Studies addressing the prevalence of self-reported food allergy or food intolerance in adult population samples

Reference, country Participants Age-groups Prevalence Foods more frequently implicated
Young et al (1994), UK 7500 households (Wycombe >6 months 19.9% (High Wycombe) Chocolate, additives, citrus, fish/
Health Authority) shellfish, cow’s milk, cheese
7500 households 20.4% (nationwide)
(nationwide)
Jansen et al (1994), The 1483 participants 18-70y 12.4% Chocolate, vegetables, fruit,
Netherlands animal fat, additives, pork
Altman and Chiaramonte, 5000 households and <18, >70y Households with at least one Milk, fruit, vegetables, seafood/
(1996), USA members of their families individual with food allergy: shellfish/dairy products (except
Surveyed in 1989, 1992 and 16.2% (1989)-13.9% milk), chocolate
1993 (1993)
Bjornsson et al (1996), 1397 participants 20-44y 25.0%
Sweden
Kanny et al (2001), France 33110 participants 1-61y 3.5% Rosaceae fruits, vegetables, milk,
crustaceans, shellfish, fruit cross-
reacting with latex
Woods et al (2001), 15 17 280 participants 20-44y 12.0% (15 countries); range: Chocolate, apple, hazelnut,
countries 4.6% (Spain)-19.1% strawberry, cow’s milk, orange,
(Australia) tomato
Schéffer et al (2001), 1537 participants 25-74y 20.8% Fruits, nuts, vegetables, wine
Germany (sparkling), milk, peanuts
Woods et al (2002), Australia 457 participants 26-50y 22.0% Dairy products, fruits, seafood,

monosodium glutamate
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Food allergy is thought to affect between 5 and 7.5% of
children and between 1 and 2% of adults. In our study, the
prevalence of food hypersensitivity was 5.2%, one of the
lowest compared with samples from other countries (Table 3).
A convincing history of food hypersensitivity was present in
68% of subjects, suggesting that its overestimation was
probably lower than in other populations (Jansen et al, 1994;
Young et al, 1994). However, approximately half the
participants reporting food allergy consumed the incrimi-
nated foods in the previous year, as assessed by the food
frequency questionnaire.

A study (Woods et al, 2001) using a standardized
methodology to evaluate samples from 15 countries found
an overall prevalence of 12.2%, ranging from 4.6% in Spain
to 19.1% in Australia. Such differences were attributed to
variation in dietary intakes between countries, and cross-
sensitivity between aeroallergens and food allergens (espe-
cially fruits and vegetables) (Bousquet et al, 1997; Woods et al,
2001). The reason for the low prevalence earlier described in
Spain (Woods et al, 2001) and now observed in our
Portuguese survey is unclear. The fact that prevalence of
food allergy in Italy was 9% (Woods et al, 2001) does not
support a straightforward hypothesis of a protective effect of
the ‘Mediterranean diet’ (Woods et al, 2001). Specificities in
Portuguese dietary patterns or even genetic factors could be
an explanation to these results, but future studies are
required to clarify these issues, namely surveying frequency
trends.

In our study, food hypersensitivity prevalence decreased
with age, as in a previous survey in the USA (Altman &
Chiaramonte, 1996). When prevalence is measured, even if
referring to a relatively recent period, recall bias may
influence frequency estimates because a food hypersensitiv-
ity diagnosis induces changes in dietary habits and partici-
pants may not revive their hypersensitivity status when
asked about it many years after a first episode. Therefore,
older individuals may not recall minor reactions occurred
long ago (Last, 1995).

As in previous studies (Jansen et al, 1994; Altman &
Chiaramonte, 1996; Schifer et al, 2001; Woods et al, 2001),
food hypersensitivity was more frequent in women, but no
good explanation is available for this gender effect.

None of the participants was excluded from analysis or
had the self-reported food allergy status re-classified accord-
ing to the declared symptoms. However, asthma attacks or
general anaphylaxis were never described as symptoms
associated with the food hypersensitivity episode. As this
study is embedded in a larger health survey, we have
information on other health conditions affecting the
participants, namely asthma. No asthmatic subject reported
a previous food hypersensitivity episode, possibly because
asthmatic patients (3.6% of the studied population) may
easily overlook a food hypersensitivity episode when the
presenting symptoms are similar to an asthma attack. In the
same way, none of the subjects from our study reported
general anaphylaxis as symptoms associated to the severest
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food hypersensitivity episode, probably because general
anaphylaxis is the severest manifestation of food hypersen-
sitivity, rare, and associated to a higher risk of death. This
may have contributed to an underestimation of food
hypersensitivity prevalence, but both general anaphylaxis
and asthma are rare and no major underestimation of
prevalence is expected to have occurred.

Some of the reported symptoms such as malaise, migraine,
and fever are rather unspecific and probably not related to
food hypersensitivity (Ortolani et al, 1999), and when these
were the only symptoms present, the food hypersensitivity
history was considered not convincing. Cutaneous symp-
toms, more probably associated to food hypersensitivity
reactions, occurred in 64.7% of subjects, as reported in other
large studies (Castillo et al, 1996; Werfel, 2001).

Most subjects (67.6%) reported hypersensitivity to a single
food item, as previously observed in other populations
(Kanny et al, 2001). Fruits from the Rosaceae family are
widely consumed in the Mediterranean area and have been
increasingly reported as causes of allergic reactions, particu-
larly in adults with pollinosis (Cuesta-Herranz et al, 1999;
Woods et al, 2001). In our report strawberries were the single
food more frequently incriminated (9.6%).

Some food items reported as suspected, such as strawber-
ries, fish, sausages or chocolate, may be responsible for food
hypersensitivity due to high contents in histamine or
induction of histamine release, not reflecting an IgE-
mediated reaction (Wantke et al, 1993; Molkhou, 2000).

In our study sample, males sought no medical advice after
a food hypersensitivity episode, suggesting a possible under-
diagnosis, although all women had a diagnosis, most
clinically. A large proportion of participants suspecting food
hypersensitivity declared the adoption of eviction diets,
most of them without medical advice. This shows that the
mere perception of food allergy, even in the absence of a
diagnosis, is sufficient to influence the individual eating
habits (Sloan & Powers, 1986). Many participants reporting
food allergy did not follow the eviction diets as nearly half
affirmed to consume the incriminated foods during the
previous year when specifically inquired about it through a
food frequency questionnaire. This may reflect the lack of an
appropriate diagnosis of this condition or, in the cases where
eviction diets were a medical advice, mild hypersensitivity
symptoms, or the inappropriate perception of the threats
posed by food hypersensitivity.

In conclusion, this survey showed that self-reported
prevalence of food hypersensitivity in adults from Porto is
one of the lowest observed worldwide, and that an appro-
priate diagnosis and treatment are substantially lacking.

Acknowledgements

This investigation was partially funded by FCT—Fundacao
para a Ciéncia e a Tecnologia (Praxis 2/2.1/SAU/1332/95 and
35769/99). Nuno Lunet gratefully acknowledges a Grant



from Fundacdo para a Ciéncia e a Tecnologia (SFRH/BD/
3293/2000).

References

Altman D & Chiaramonte L (1996): Public perception of food allergy.
J. Allergy Clin. Immunol. 97, 1247-1251.

Bjornsson E, Janson C, Plaschke P, Norrman E & Sjoberg O (1996):
Prevalence of sensitization to food allergens in adult Swedes. Ann.
Allergy Asthma Immunol. 77, 327-332.

Bousquet J, Metcalfe D & Warner J (1997): Food allergy: position
paper of the codex alimentarius. ACI Internacional, 9/1.

Castillo R, Delgado J, Quiralte J, Blanco C & Carrillo T (1996): Food
hypersensitivity among adult patients: epidemiological and
clinical aspects. Allergol. Immunopathol. 24, 93-97.

Cuesta-Herranz J, Lazaro M, Martinez A, Figueredo E, Palacios R, de
las Heras M & Martinez J (1999): Pollen allergy in peach - allergic
patients: sensitization and cross-reactivity to taxonomically un-
related pollens. J. Allergy Clin. Immunol. 104, 688-694.

Dean AG, Dean JA, Coulombier D, Brendel KA, Smith DC, Burton
AH, Dicker RC, Sullivan K, Fagan RF & Arner TG (1996): Epi Info,
version 6.04c: a word processing, database, and statistics for
epidemiology in microcomputers. Centers for Disease Control and
Prevention, Atlanta, USA. World Health Organization, Geneva,
Switzerland.

European Allergy White Paper (1998): Allergic Diseases as a Public
Health Problem ed Moerbeke D Brussels: The UCB Institute of
Allergy.

Jansen ], Kaardinaal A, Huijbers G, Vlieg-Boerstra B, Martens B &
Ockhuizen T (1994): Prevalence of food allergy and intolerance in
the adult Dutch population. J. Allergy Clin. Immunol. 93, 446-456.

Kanny G, Moneret-Vautrin D, Flabbee J, Beaudouin E, Morisset M &
Thevenin F (2001): Population study of food allergy in France. J.
Allergy Clin. Immunol. 108 (Part 1), 133-140.

Last MJ (1995): A Dictionary of Epidemiology, 3rd edn. Oxford:
International Epidemiological Association, Inc. Oxford University
Press.

Lopes C (2000): Alimentacdo e enfarte agudo do miocardio. PhD
Thesis. Porto, Portugal:University of Porto Medical School.

Molkhou P (2000): Food Allergies. Present and Future Problems. Brussels:
The UCB Institute of Allergy.

Food hypersensitivity in Portuguese adults
H Falco et a/

Moneret-Vautrin D (1998): Les allergenes alimentaires et leurs
modifications par les technologies agro-alimentaires. Rev. Fr.
Allergol. 37, 21-28.

Moneret-Vautrin D (2003): The allergic risk of transgenic foods
strategy for prevention. Ann. Pharm. Fr. 61, 92-106.

Moneret-Vautrin D & Kanny G (1995): L'anaphylaxie alimentaire.
Nouvelle enquéte multicentrique francaise. Bull. Acad. Natl. Med.
179, 161-184.

Ortolani C, Bruijnzeel-Koomen C, Bengtsson U, Bindslev-Jensen C,
Bjorksten B, Host A, Ispano M, Jarish R, Madsen C, Nekam K,
Paganelli R, Poulsen LK & Wuthrich B (1999): Controversial
aspects of adverse reactions to food. European Academy of
Allergology and Clinical Immunology (EAACI) Reactions to Food
Subcommittee. Allergy 54, 27-45.

Ramos E, Lopes C & Barros H (2004): Investigating the effect of
non-participation using a population based case-control study
on myocardial infarction. Ann. Epidemiol. doi:10.1016/
i.annepidem.2003.09.013.

Rance F (2000): Current childhood food allergies. Allerg. Immunol.
(Paris) 32, 366-376.

Schifer T, Bohler E, Ruhdorfer S, Weigl L, Wessner D, Heinrich ],
Filipiak B, Wichmann HE & Ring J (2001): Epidemiology of food
allergy/food intolerance in adults: association with other mani-
festation of atopy. Allergy 56, 1172-1179.

Sloan A & Powers M (1986): A perspective on popular perce-
ptions of adverse reactions to foods. J. Allergy Clin. Immunol. 78,
127-133.

Wantke F, Gotz M & Jarisch R (1993): Histamine-free diet: treat-
ment of choice for histamine-induced food intolerance
supporting treatment for chronic headaches. Clin. Exp. Allergy
23, 982-985.

Werfel T (2001): Skin manifestation in food allergy. Allergy 56 (Suppl
67), 98-101.

Woods R, Abramson M, Bailey M & Walters E (2001): International
prevalences of reported food allergies and intolerances. Compar-
isons arising from the European Community Respiratory Health
Survey (ECRHS) 1991-1994. Eur. ]. Clin. Nutr. 55, 298-304.

Woods R, Stoney RM, Raven J, Walters EH, Abramson M & Thien FCK
(2002): Reported adverse food reactions overestimate true food
allergy in the community. Eur. J. Clin. Nutr. 56, 31-36.

Young E, Stoneham M, Petruckevitch A, Barton J & Rana R (1994):
A population study of food intolerance. Lancet 343, 1127-1130.

1625

European Journal of Clinical Nutrition



