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Abstract
Background: It is known that there is an increase in the prevalence of allergy and that allergic
diseases have a negative impact on individuals' health-related quality of life (HRQL). However,
research in this field is mainly focused on individuals with verified allergy, i.e. leaving out those with
self-reported allergy-like conditions but with no doctor-diagnosis. Furthermore, studies on food
hypersensitivity and quality of life are scarce. In order to receive information about the extent to
which adolescent females and males experience allergy-like conditions and the impact of these
conditions on their everyday life, the present study aimed to investigate the magnitude of self-
reported allergy-like conditions in adolescence and to evaluate their HRQL. Special focus was put
on food hypersensitivity as a specific allergy-like condition and on gender differences.

Methods: In connection with lessons completed at the children's school, a study-specific
questionnaire and the generic instrument SF-36 were distributed to 1488 adolescents, 13–21 years
old (response rate 97%).

Results: Sixty-four per cent of the respondents reported some kind of allergy-like condition: 46%
reported hypersensitivity to defined substances and 51% reported allergic diseases (i.e. asthma/
wheezing, eczema/rash, rhino-conjunctivitis). A total of 19% reported food hypersensitivity.
Females more often reported allergy-like conditions compared with males (p < 0.001). The
adolescents with allergy-like conditions reported significantly lower HRQL (p < 0.001) in seven of
the eight SF-36 health scales compared with adolescents without such conditions, regardless of
whether the condition had been doctor-diagnosed or not. Most adolescents suffered from complex
allergy-like conditions.

Conclusions: The results indicate a need to consider the psychosocial impact of allergy-like
conditions during school age. Further research is needed to elucidate the gender differences in this
area. A team approach addressing better understanding of how allergy-like conditions impair the
HRQL may improve the management of the adolescent's health problems, both in health-care
services and in schools.
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Background
An increase in the prevalence of asthma and atopy during
the last two decades is documented for both children [1]
and adults [2]. The International Study of Asthma and
Allergies in Childhood (ISAAC) has demonstrated a large
variation in the prevalence of asthma symptoms in chil-
dren throughout the world [3]. An ISAAC-study on preva-
lence of childhood allergic diseases in Scandinavia and
Eastern Europe has shown that the prevalence among
Swedish children 13–14 years of age is 15% for asthma/
wheezing, 17% for eczema and 26% for rhino-conjuncti-
vitis [4].

It is well known that there are more individuals with per-
ceived hypersensitivity than individuals with verified/doc-
tor-diagnosed allergy. This is especially true when it
comes to perceived food hypersensitivity with up to ten-
fold higher figures versus verified food allergy [5,6]. Prev-
alence figures for food hypersensitivity vary considerably
(1–25%) with regard to study design, population of sub-
jects [7-9] and country [7,8].

Research has demonstrated that allergic diseases have a
negative impact on individuals' health-related quality of
life (HRQL) and a number of studies describe HRQL-dete-
riorations in children and adults with asthma [10-12],
eczema [13-15] and rhinitis [16-18]. Studies have also
shown that allergy-associated physical and organ-related
measures and tests do not always correlate with HRQL-
scores [11,12].

Adverse reactions to food constitute an important part of
allergy-associated problems, especially among children.
Still, studies on food allergy and HRQL are scarce. How-
ever, parental perception of physical and psychosocial
functioning, measured with the Children's Health Ques-
tionnaire (CHQ-PF50), has shown that childhood food
allergy has a significant emotional impact on the parent
and limits the family activities [19]. It has also been doc-
umented that, from a parental perspective, children with
peanut allergy have significantly more disruption in their
daily life compared with children with rheumatological
disease, due to their children's risk of death [20]. Further-
more, peanut allergic children have been shown to report
more anxiety about eating and more fear of an adverse
event compared with children with diabetes mellitus [21].

Previous studies have shown that adolescent males have a
higher prevalence of atopy than adolescent females [22]
although there is a female dominance in self-reported
allergic diseases [23]. Furthermore, the prevalence of
asthma has been found to vary with age and sex, showing
a male predominance before puberty that changes into a
higher prevalence in females in adolescence [24,25].

Research in the allergy field is mainly focused on individ-
uals with verified allergy and their suffering from these
conditions, i.e. leaving out those with self-reported
allergy-like conditions but with no doctor-diagnosis. Still,
one can presume that perceived allergy could have an
impact on the health-related quality of life (HRQL) and
involve suffering, regardless of verifiable diagnosis.

In order to obtain information about the extent to which
adolescent females and males themselves experience
allergy-like conditions and the impact of these conditions
on their everyday life, the present study aimed to investi-
gate the magnitude of self-reported allergy-like conditions
in adolescence and to evaluate their HRQL. Special focus
was put on food hypersensitivity as a specific allergy-like
condition and on gender differences.

Methods
Subjects and procedure
The present study involved adolescents at the senior level
of the nine-year compulsory school and at the upper sec-
ondary school in a municipality in the south of Stock-
holm, Sweden. The socio-demographic distribution of the
inhabitants in this municipality was slightly above in
socio-economics and slightly below in number of immi-
grants compared with the country as a whole. A total of
2064 adolescents were registered in the schools at the rel-
evant levels, all with the Swedish language as their school
language.

One week prior to starting the study (May 2003), an infor-
mation letter outlining the purpose of the investigation,
including an assurance of confidentiality and voluntary
participation, was distributed to both the adolescents (n =
2064) and their parents. In connection with lessons at
school, the teachers distributed questionnaires to the
1488 adolescents who were present at school. The instruc-
tions given by the teachers and the administration of the
questionnaires were standardized. Two questionnaires
were distributed together in one envelope, with the
HRQL-questionnaire (se below) at the top. The adoles-
cents themselves completed the questionnaires during
that particular lesson. No other support was offered than
the possibility to ask the teacher clarifying questions
regarding the wording.

After completion of the questionnaires, or in case of
renouncing participation, each adolescent put the ques-
tionnaires into the envelope, sealed it, and handed it over
to the teacher, who forwarded the envelopes to one of the
authors (BM). The discrepancy between the number of
registered adolescents (n = 2064) and the number, who
were actually present when the data was collected (n =
1488), was partly due to the fact that it was close to the
summer holiday and graduation and some adolescents
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attended activities outside school. The school records con-
firmed their absences. As 37 adolescents had not properly
filled in the questionnaires, those were excluded from the
study. In total 1451 questionnaires (97%) remained for
data analysis. Age ranged between 13 and 21 years (mean
16.2 years), with 99% of the adolescents between 14 and
20 years. In total 696 females and 716 males had reported
their gender. For 39 adolescents the gender was not
reported.

The terminology used in this study is according to ISAAC
(The International Study of Asthma and Allergies in
Childhood) [3] and EAACI (The European Academy of
Allergology and Clinical Immunology) position paper
[26] (Table 1).

Questionnaires
A study-specific questionnaire was used to evaluate the
magnitude of allergy-like conditions during the past
twelve months and to evaluate the frequency of allergy
testing. The questionnaire, devised by the authors, was
based on relevant literature on similar subjects [3]. Prior
to the data collection, a pilot test of the questionnaire was
performed with fourteen adolescents, who were not
included in the present study, and subsequently minor
lexical adjustments were made. Some of the questions
included were as follows:

"Are you allergic or hypersensitive to any of the follow-
ing?" (Possible answers: furred animal, pollen, dust/mite,
food, nickel, other substances: Yes/No.)

"If you are allergic or hypersensitive to any food items,
what reactions or symptoms do you perceive? (Possible
answers: not allergic or hypersensitive, eczema, rash, eye-
nose-symptoms, itchy mouth, breathing difficulties, vom-
iting-diarrhoea-stomach ache, allergic chock, other)."

"Have you had asthma, wheezing or whistling in the chest
in the past 12 months? (Yes/No)"

"In the past 12 months, have you had recurrent eczema or
itchy rash for at least 6 months? (Yes/No)"

"In the past 12 months, have you had a problem with
sneezing, or a runny, or a blocked nose when you did not
have a cold? (Yes/No)"

"In the past 12 months, have you had a problem with
itchy-watery eyes when you did not have a cold? (Yes/
No)"

The questions concerning allergic diseases were taken ver-
batim from the ISAAC study [3].

The generic instrument Medical Outcome Trust Short
Form 36 Health Survey (SF-36) was used to measure
HRQL. SF-36 is a well-validated and reliable measure of
HRQL in adults and adolescents from the age of 14, and
normative data are available for the Swedish population
[27]. The SF-36 consists of 36 items, which refer to eight
health scales related to daily life activities. Four of these
health scales represent the physical dimension and the
remaining four health scales represent the mental dimen-
sion of the HRQL concept. The scale scores range from 0
to 100, with 100 representing the highest level of func-
tioning and well being [27,28]. The footnote of Table 4
conveys a summary of the contents in the SF-36 health
scales.

Statistical analyses
For statistical analyses the SPSS 11.0 program was used.
SF-36 data was processed by means of an SPSS program
provided by the HRQL-group at the University of Gothen-
burg, Sweden [27]. Internal consistency of the SF-36
health scales was tested by means of Cronbach's alpha
and in this study ranged between 0.72 and 0.91, with the
exception of the scale for social functioning (SF) showing
0.61.

To test differences in proportions between groups, the
Chi-square test was used. The Student's t-test and, when
appropriate, the one-way analysis of variance (ANOVA)
were used to assess differences in means between groups.
A p-value <0.05 was considered to be statistically
significant.

Table 1: Terminology and definitions1

Allergy-like conditions

Hypersensitivity Allergic diseases
Asthma/wheezing Eczema/rash Rhino-conjunctivitis

Self-reported hypersensitivity, allergy or 
intolerance to food or other defined 
environmental substances.

Self-reported asthma, wheezing or 
whistling in the chest.

Self-reported recurrent eczema or itchy 
rash for at least six months.

Self-reported sneezing, runny nose, blocked 
nose or itchy-watery eyes without a cold.

1Terminology according to ISAAC [3] and EAACI position paper [26].
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Ethical approval
This study was approved by the Director of School Admin-
istration in Tyresö municipality and by the research ethics
committee at Huddinge University Hospital.

Results
Allergy-like conditions
As shown in Table 2, a total of 931 adolescents (64%)
reported that they suffered from some kind of allergy-like
condition, i.e. either hypersensitivity to defined sub-
stances (46%) or allergic diseases (51%) (definitions
given in Table 1). In particular, 19% of the whole group
(24% of the females and 14% of the males) reported that
they reacted to some food (Table 2).

The adolescents suffered to a large extent from complex
allergy-like conditions, i.e. hypersensitivity to multiple
offending substances and/or allergic diseases. Fifty per
cent of those with hypersensitivity (n = 334/663) reported
more than one kind of offending substance and 35% of
those who reported allergic diseases (n = 260/739)
reported more than one type of disease. Fifty-one per cent
of those with allergy-like conditions (n = 471/931)
reported both hypersensitivity and allergic disease.

Significantly more females than males reported allergy-
like conditions (Table 2). In addition, hypersensitivity to
more than one type of offending substance was more fre-
quently reported by females than by males (55% and

43%, respectively, p < 0.01). Females reported also to a
greater extent more than one kind of allergic disease (40%
and 29%, respectively, p < 0.001).

Out of the 931 adolescents with allergy-like conditions,
404 (43%) reported that they had been tested for allergy
by means of blood test or skin prick test (results not
shown). For the majority (n = 324) of these adolescents
with self-reported allergy testing, the tests had been per-
formed during their school age years. Sixty-one per cent of
those tested (n = 246/404) reported that the test results
verified allergy. This figure corresponds to a 17% preva-
lence of self-reported verified allergy within the whole
population of 1451 adolescents.

Food hypersensitivity
In the group of 271 adolescents reporting food hypersen-
sitivity, 139 (51%) reported allergy test results that veri-
fied some kind of allergy, albeit not necessarily food
allergy (results not shown).

The most common food-induced symptoms were OAS
(Oral Allergy Syndrome)-like symptoms (Table 3), i.e.
itching and swelling of the lips and oral cavity, reported
by 52% of the adolescents, similarly reported by females
and males. Significantly more females than males
reported food-induced symptoms from the skin (p <
0.001) and from the gastro-intestinal tract (p < 0.05).

Table 4: Comparison of SF-36 scores between adolescents with and without allergy-like conditions and between females and males with 
allergy-like conditions

Allergy-like 
conditions

No such 
conditions

Females with allergy-
like conditions

Males with allergy-like 
conditions

N = 931 N = 520 N = 501 N = 412

SF-36 health scales1 Mean SD Mean SD p-value Mean SD Mean SD p-value

Physical dimension
Physical functioning (PF) 91.1 16.4 91.7 19.1 NS 91.1 13.8 91.2 18.8 NS
Role functioning-physical (RP) 75.7 31.3 83.2 27.2 <0.001 73.6 31.5 78.4 30.4 <0.05
Bodily pain (BP) 71.3 23.6 81.2 20.3 <0.001 67.9 24.1 75.3 22.4 <0.001
General health (GH) 69.6 20.5 80.8 16.7 <0.001 66.3 21.1 73.5 19.2 <0.001

Mental dimension
Vitality (VT) 53.0 21.0 62.2 21.0 <0.001 50.2 20.5 56.4 21.2 <0.001
Social functioning (SF) 81.3 21.6 86.9 18.9 <0.001 79.1 22.0 84.1 20.8 <0.001
Role functioning-emotional (RE) 65.4 40.3 75.4 36.8 <0.001 58.2 42.1 73.7 36.3 <0.001
Mental health (MH) 67.3 19.6 74.9 19.1 <0.001 62.7 20.2 72.8 17.4 <0.001

1Summary of contents of SF-36 health scales: Physical dimension: PF = Ability to perform daily physical activities, e. g. walking, running, lifting, 
and other moderate physical efforts; RP = Extent to which physical health limits work/daily activities; BP = Intensity of pain and its interference with 
normal activities; GH = Personal evaluation of general health status, presently and in the future.
Mental dimension: VT = Personal evaluation of energy, tiredness, etc; SF = Extent to which physical health or emotional problems interfere with 
normal social activities; RE = Extent to which emotional problems limit work/daily activities; MH = Personal evaluation of mental health, including 
anxiety, depression, and general positive and negative affects [27, 28].
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Offending food items reported were: nuts (39%), fruit
and berries (35%), peanut (32%), almond (22%), tomato
(19%), carrot (16%), lactose (12%), vegetables (10%),
shellfish (9%), soy (7%), milk (7%), fish (5%) and egg
(5%). Substances reported for less than five per cent of the
271 adolescents are not specified. For two food items
there were significant gender differences. The offending
food items fruit and berries were more commonly
reported by females (44% and 24% respectively, p <
0.001) and peanut was more commonly reported by
males (43% and 27% respectively, p < 0.01).

A total of 63 adolescents reported food as the only offend-
ing substance. However, the majority of the 271 adoles-
cents who reported food hypersensitivity suffered from
complex allergy-like conditions that included additional
offending substances besides food (77%) as well as aller-
gic diseases (78%). In this group of food hypersensitive
adolescents there were significantly more males than
females who reported hypersensitivity to furred animals
and as regards hypersensitivity to nickel the result was
reverse (Table 3). Allergic diseases such as asthma/wheez-
ing and eczema/rash were also significantly more often
reported by the females (Table 3).

Health-related quality of life
Adolescents with allergy-like conditions scored signifi-
cantly lower on seven of the eight SF-36 health scales com-
pared with adolescents without such conditions (Table 4).
The adolescents with allergy-like conditions scored simi-
lar on the health scales whether they had reported verified
allergy or not (results not shown). Moreover, Table 4 also

demonstrates gender differences among the adolescents
with allergy-like conditions. Females reported signifi-
cantly lower SF-36 scores in seven of the eight health
scales.

When comparing females with and females without
allergy-like conditions, the former group scored signifi-
cantly lower on all eight scales (Figure 1a). For the males,
statistically significant differences were seen for all health
scales, except for physical functioning (PF) and role func-
tioning-physical (RP) (Figure 1b).

Figure 2 shows comparisons between food hypersensitive
adolescents, females and males, with or without other
allergy-like conditions. Females with food hypersensitiv-
ity scored significantly lower on three health scales (BP,
GH and SF) compared with females with other allergy-like
conditions (Figure 2a). A corresponding comparison for
the males showed no HRQL-deterioration for the food
hypersensitive males (Figure 2b).

When comparing food hypersensitive adolescents who
reported allergic diseases (i.e. asthma/wheezing, eczema/
rash and rhino-conjunctivitis) (n = 210/271) to those
food hypersensitive adolescents who did not report such
conditions (n = 61/271), the groups showed a similar pat-
tern as regards the mental dimension scales of the SF-36,
i.e. no statistically significant differences were found. As
regards the physical dimension scales, the food hypersen-
sitive adolescents who also reported allergic diseases
scored significantly lower on BP (bodily pain) and GH
(general health) (Figure 2c).

Table 2: Self-reported allergy-like conditions among the 1451 adolescents

Total Females Males

N = 14511 N = 696 N = 716 p-values

N (%) N (%) N (%)

Allergy-like conditions, totals 931 (64) 501 (72) 412 (58) <0.001
Hypersensitivity to defined substances 663 (46) 364 (52) 282 (39) <0.001

pollen 335 (23) 161 (23) 162 (23) NS
food 271 (19) 165 (24) 98 (14) <0.001
furred animal 234 (16) 117 (17) 110 (15) NS
dust/mite 194 (13) 114 (16) 75 (11) <0.001
nickel 169 (12) 132 (19) 32 (5) <0.001
other substances2 94 (7) 62 (9) 31 (4) <0.001

Allergic diseases 739 (51) 408 (59) 319 (45) <0.001
asthma/wheezing 231 (16) 156 (22) 72 (10) <0.001
eczema/rash 286 (20) 178 (26) 105 (15) <0.001
rhino-conjunctivitis 546 (38) 287 (41) 248 (35) <0.05

1 Gender unknown n = 39.
2 Offending substances reported: insects (n = 15), drugs (n = 14), detergents (n = 9), mildew (n = 8), perfume (n = 8) and smoke (n = 5). Substances 
reported for less than five persons each are not specified.
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A comparison within the whole group of adolescents with
allergy-like conditions (n = 931), i.e. between those who
reported only hypersensitivity to any defined environ-
mental substances (A), those who reported only allergic
diseases (B), and those who reported both (C), showed
that the three groups scored similar on the four health
scales representing the mental dimension of the SF-36. As
regards the physical dimension, adolescents with allergic
diseases only (B) or in combination with hypersensitivity
(C) scored lower on the health scales for bodily pain (BP)
and general health (GH) compared with those with only
hypersensitivity to defined substances (A) (Figure 3).

Discussion
The present study focuses on self-reported allergy-like
conditions among adolescents, in particular food hyper-
sensitivity. The results show that as many as 64% of the
adolescents reported allergy-like conditions, of which
nearly one third reported food hypersensitivity. In most
cases the allergy-like conditions were complex, i.e.
included hypersensitivity to multiple offending sub-
stances and/or allergic diseases.

Compared with the prevalence for Swedish children 13–
14 years of age, shown in an ISAAC-study [4], the adoles-
cents (13–21 years) in the present study reported about
the same prevalence of asthma/wheezing (15% and 16%,
respectively) and of eczema (17% and 20%, respectively),

but a higher prevalence of rhino-conjunctivitis (26% and
38%, respectively). The differences in prevalence of rhino-
conjunctivitis between these studies might to some extent
be explained by the fact that different age groups were
sampled. Furthermore, the referred ISAAC-study was per-
formed at least six years earlier than the present one. Dur-
ing this time span the allergy problem has been a growing
concern among both children and adults and the rates
may have risen [1,2].

The adolescents with allergy-like conditions generally
showed significantly lower HRQL than adolescents with-
out such conditions. Previous studies have shown that
doctor-diagnosed asthma, eczema, and rhinitis have neg-
ative impacts on HRQL [10-18]. In the present study we
have shown that those who reported that they suffered
from these allergic diseases scored low on SF-36, regard-
less whether the diseases were verified by medical exper-
tise or not. Furthermore, also the adolescents who
reported hypersensitivity without having such diseases,
scored low on SF-36, especially on the scales concerning
mental health and emotional-social functioning. This is in
accordance with previous findings in children with doc-
tor-diagnosed peanut allergy [20,21]. Living with constant
vigilance, uncertainties and risks of adverse reactions, is
likely to influence HRQL in adolescents in a negative way.

Table 3: Food-induced symptoms, hypersensitivity to other substances besides food and allergic diseases among adolescents with food 
hypersensitivity

Adolescents with food hypersensitivity Total Females Males
N = 2711 N = 165 N = 98 p-values

N (%) N (%) N (%)

Food-induced symptoms 271 (100) 165 (100) 98 (100)
OAS2-like symptoms 140 (52) 83 (50) 55 (56) NS
skin symptoms 81 (30) 62 (38) 16 (16) <0.001
gastro-intestinal symptoms 76 (28) 55 (33) 20 (20) <0.05
breathing difficulties 67 (25) 38 (23) 29 (30) NS
eye/nose symptoms 35 (13) 20 (12) 15 (15) NS
anaphylaxis 32 (12) 21 (13) 11 (11) NS

Hypersensitivity to defined substances 208 (77) 128 (78) 72 (74) NS
pollen 141 (52) 79 (48) 56 (57) NS
furred animals 125 (46) 67 (41) 53 (54) <0.05
dust/mite 90 (33) 56 (34) 33 (34) NS
nickel 64 (24) 54 (33) 7 (7) <0.001
other substances3 26 (10) 20 (12) 6 (6) NS

Allergic diseases 210 (78) 135 (82) 70 (71) <0.05
asthma/wheezing 88 (33) 61 (37) 24 (25) <0.05
eczema/rash 93 (34) 66 (40) 25 (26) <0.05
rhino-conjunctivitis 167 (62) 103 (62) 58 (59) NS

1 Gender unknown n = 8.
2 OAS = Oral Allergy Syndrome
3 The substances reported for at least three persons each were: mildew (n = 4), drugs (n = 3), insects (n = 3) and perfume (n = 3).
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Comparison of SF-36 scores between: a) females with allergy-like conditions and females with no such conditions, and b) males with allergy-like conditions and males with no such conditionsFigure 1
Comparison of SF-36 scores between: a) females with allergy-like conditions and females with no such conditions, and b) males 
with allergy-like conditions and males with no such conditions. (Physical dimension: PF, physical functioning; RP, role functioning-
physical; BP, bodily pain; GH, general health. Mental dimension: VT, vitality; SF, social functioning; SE, role functioning-emotional; 
MH, mental health.)
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Comparison of SF-36 scores between: a) females with food hypersensitivity and females with other allergy-like conditions, b) males with food hypersensitivity and males with other allergy-like conditions, and c) adolescents with food hypersensitivity with or without allergic diseasesFigure 2
Comparison of SF-36 scores between: a) females with food hypersensitivity and females with other allergy-like conditions, b) 
males with food hypersensitivity and males with other allergy-like conditions, and c) adolescents with food hypersensitivity 
with or without allergic diseases. (Physical dimension: PF, physical functioning; RP, role functioning-physical; BP, bodily pain; GH, 
general health. Mental dimension: VT, vitality; SF, social functioning; SE, role functioning-emotional; MH, mental health.)
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Comparison of SF-36 scores between adolescents with (A) only hypersensitivity to defined substances, (B) only allergic dis-eases and (C) both (p < 0.05: BP A > B and C; GH A > C)Figure 3
Comparison of SF-36 scores between adolescents with (A) only hypersensitivity to defined substances, (B) only allergic dis-
eases and (C) both (p < 0.05: BP A > B and C; GH A > C). (Physical dimension: PF, physical functioning; RP, role functioning-
physical; BP, bodily pain; GH, general health. Mental dimension: VT, vitality; SF, social functioning; SE, role functioning-emotional; 
MH, mental health.)
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The question of co-morbidity has been discussed [29], as
it is not always possible to grasp what component(s) of a
complex allergy-like condition affects the HRQL. Further-
more, one has to consider the possibility that the HRQL-
deteriorations in these adolescents may not be a direct
effect of their allergy-like conditions, but related to an
overall poorer general state of health. The presence of
poor social, mental or somatic health may increase the
perception of allergy-like conditions. Still, irrespective of
what the underlying causes are, it is evident that adoles-
cents who experience allergy-like conditions also experi-
ence HRQL-deterioration.

In most of the comparisons between different subgroups
of adolescents with and without allergy-like conditions,
the SF-36 health scale for physical functioning (PF)
showed no significant difference. This is noteworthy, as
the physical parameter often is in focus when health-care
professionals assess an individual's state of health. How-
ever, it has been previously shown that in patients with
asthma/wheezing, the link between lung function and
HRQL is weak [11,12] and the results of the present study
indicate that the link between physical parameters and the
HRQL may be weak also in other kinds of allergy-like con-
ditions. Hypersensitivity may perhaps be considered as a
practical, emotional and psychosocial health problem –
not primarily a physical. It has been shown, however, that
HRQL-deterioration among peanut allergic children is
related to anxiety and fear for adverse reactions [20,21].
Moreover, the adolescents with a non-severe chronic aller-
gic disease may be well adapted to the disease,
physiologically and/or psychologically, so that the disease
as such has no significant impact on their physical quality
of life.

In the present study we show that in adolescence, signifi-
cantly more females than males experienced not just
asthma/wheezing but also eczema/rash, rhino-conjuncti-
vitis, and hypersensitivity to food, dust/mite and nickel.
The females presented more complex allergy-like condi-
tions compared with the males. In addition, females with
allergy-like conditions showed more severe HRQL-deteri-
oration compared with the males. It is known that female
gender among adults implies a larger report of burden of
health problems in general [30] and SF-36 Swedish
normative data show that females 15–19 years of age
score lower compared with males in this age group [27].
Thus, the gender differences with respect to allergy-like
conditions were in accordance with a known pattern
within the health-and-gender-field. Biological, hormonal
and socio-cultural explanations to gender differences in
asthma and allergy have been discussed [24,31,32] as well
as possible gender biased diagnostic practices [33-35]
such as underdiagnosis of females due to gender differ-
ences in disease severity. Further research in this area is

needed so that health-care professionals, school person-
nel, relatives and friends can improve their care and sup-
port given to both females and males suffering from
allergy-like conditions.

Seventeen per cent of the adolescents, of whom the most
part were tested during school age, reported positive
allergy test results. It can be assumed that there were some
additional adolescents with doctor-diagnosed allergy but
without verifying test results. Thus, the total of adoles-
cents doctor-diagnosed as having allergy may well be
more than 17%. However, in the present study the focus
was on self-reported (perceived or verified) allergy-like
conditions. The mean SF-36 scores did not differ whether
the adolescents reported objectively verified allergy or
not. The lack of difference in HRQL was not surprising as
a diagnostic test that verifies allergy says nothing about
the individuals experience or the severity of the allergic
condition.

Food hypersensitivity
Most food allergies are something that children outgrow
[36] and adverse reactions to food should consequently
be a problem that decreases with age. The prevalence of
food allergy is estimated to 5–8% in children and 1–2%
in adults [37]. However, figures of perceived reactions to
food may well be over 20% [6]. In the present study, 19%
of the adolescents did report adverse reactions to food.
This high figure may be explained by the fact that the reac-
tions were self-perceived and not necessarily doctor-diag-
nosed and that the figure includes all kinds of food
hypersensitivity regardless of the mechanisms behind the
adverse reactions. The existing diagnostic methods for
food hypersensitivity are not sufficient and the underlying
mechanisms of perceived food hypersensitivity are not
always known [38]. Nevertheless, it is noteworthy that
almost every fifth adolescent perceive herself or himself as
food hypersensitive and subsequently avoid certain food
items.

Food items constituted a considerable part of the offend-
ing substances reported in this study and up to 41% of all
adolescents with hypersensitivity specified at least one
food item as an offending substance. Professional coun-
selling and diagnostic procedures may to some extent be
able to help the adolescents to reduce their food avoid-
ance. Yet, this kind of perceived allergy-like condition –
regardless of what the underlying mechanisms were – was
evidently associated with HRQL-deterioration and the
adolescents' experiences deserve sincere attention. Previ-
ous research show that food allergy in a child implies dis-
ruption in daily life and HRQL-deterioration for both the
child and the family [19-21].
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A pattern emerged in this group of food hypersensitive
adolescents, showing a great deal of hypersensitivity to
pollen, rhino-conjunctivitis and OAS-like symptoms,
which is in accordance with the well known cross-reactiv-
ity of pollen and food allergens [39]. Significantly more
males than females reported additional hypersensitivity
to furred animals. To our knowledge this has not been
reported before but may be associated with the higher
atopy prevalence among males [22]. The results also
pointed to a possible gender difference in what offending
food items females and males, respectively, experience.
Further research is needed to elucidate such a
phenomenon.

More than half of the adolescents with food hypersensitiv-
ity reported positive allergy tests, but as a consequence of
how the questions in the survey were asked, it is not
known if they were verified as allergic specifically to food.
However, a vast majority of the food hypersensitive ado-
lescents did undoubtedly suffer from complex allergy or
allergy-like conditions, which included multiple types of
hypersensitivity and/or allergic diseases. This should
require competence in health-care when trying to tackle
the adolescents' multifaceted problems, including food
hypersensitivity.

Limitations
The extensive number of adolescents who participated in
the present survey, together with a very high answer rate,
makes the results reliable. However, the sample of adoles-
cents used in this study may limit the generalizability as
the socio-demographic distribution in this particular
municipality was slightly above in socio-economics and
slightly below in number of immigrants compared with
the country as a whole. Additional studies are warranted
to confirm the results.

The results of the present study emanate exclusively from
adolescents' statements. There is always a risk that the
respondents involved do not correctly remember things
that were asked for in a questionnaire. However, our main
interest was in adolescents' experiences of allergy-like con-
ditions during the past twelve months and daily function-
ing during the past four weeks. Remembering correctly
over a longer period of time was only of importance in
questions about allergy testing. It seems likely that the
adolescents would remember such events as skin prick
tests or blood tests during their school age, although tests
carried out in early childhood might have been unknown
or forgotten.

The magnitude of allergic diseases was measured by
means of ISAAC-questions. The ISAAC questionnaire,
which asks for events during the past 12 months, has been
used in many countries all over the world and for many

years. Its results constitute basis for international compar-
isons and it can be considered well validated. However,
hypersensitivity items are not included in the ISAAC ques-
tionnaire. The questions in the present study about hyper-
sensitivity were developed specifically for the present
study and a pilot test was performed. Only lexical adjust-
ments were needed.

It could be discussed if the fact that the questionnaires
asked for events during two distinct periods: 12 months
(allergy-like conditions/ISAAC-questions) and 4 weeks
(daily functioning/SF-36) might have biased the present
results. It is also possible that an allergy-specific HRQL
measure instrument would give another picture of the
physical scale in relation to allergy-like conditions.

Conclusions
The prevalence of self-reported allergy-like conditions
among adolescents was high – 64%. Significantly more
females than males reported allergy-like conditions and
females with allergy-like conditions showed more severe
HRQL-deterioration compared with males with such con-
ditions. The results indicate a need to consider not merely
physical consequences but also the psychosocial quality
of life impact of allergy-like conditions among both
females and males. Further research is needed to elucidate
the reasons behind the gender differences in this area.

Most adolescents suffered from complex allergy-like con-
ditions that included multiple types of hypersensitivity
and/or allergic diseases. Food items constituted a consid-
erable part of the offending substances reported. When
attending to a young individual who suffers from an
allergy-like condition, the whole syndrome should be in
focus – not only one specific offending substance, or one
specific hypersensitivity or allergic disease. A team
approach accompanied by an understanding of how
allergy-like conditions impair the quality of life may
improve the management of the adolescent's health prob-
lems, both in health-care services and in schools.

Authors' contributions
BM and GN conceived of the study. All authors made sub-
stantial contributions to conception, planning and
design. BM carried out the acquisition, analysis and inter-
pretation of data. BM drafted the manuscript. GN and SA
have been involved in revising it critically for important
intellectual content. All authors read and approved the
final manuscript.

Acknowledgements
We thank Mette Kjörstad at the Tyresö municipality, the teachers and 
pupils in Tyresö schools, and Centre for Allergy Research, Karolinska Insti-
tutet, for making this study possible. The authors are grateful to Ms Ellinor 
Larsen, University of Karlstad, for revising the English language.
Page 11 of 12
(page number not for citation purposes)



Health and Quality of Life Outcomes 2004, 2:65 http://www.hqlo.com/content/2/1/65
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

References
1. Downs SH, Marks GB, Sporik R, Belosouva EG, Car NG, Peat JK:

Continued increase in the prevalence of asthma and atopy.
Arch Dis Child 2001, 84:20-23.

2. Upton MN, McConnachie A, McSharry C, Hart CL, Smith GD, Gillis
CR, Watt GCM: Intergenerational 20 year trends in the prev-
alence of asthma and hay fever in adults: the Midspan family
study surveys of parents and offspring. BMJ 2000, 321:88-92.

3. Asher MI, Weiland SK: The International Study of Asthma and
Allergies in Childhood (ISAAC). Clin Exp Allergy 1998, 28:52-66.

4. Björkstén B, Dumitrascu D, Foucard T, Khetsuriani N, Khaitov R, Leja
M, Lis G, Pekkanen J, Priftanji A, Riikjärv MA: Prevalence of child-
hood asthma, rhinitis and eczema in Scandinavia and East-
ern Europe. Eur Respir J 1998, 12:432-437.

5. Eggesboe M, Halvorsen R, Tambs K, Botten G: Prevalence of
parentally perceived adverse reactions to food in young
children. Pediatr Allergy Immunol 1999, 10:122-132.

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

7. Kristjansson I, Ardal B, Jonsson JS, Sigurdsson JA, Foldevi M, Björkstén
B: Adverse reactions to food and food allergy in young chil-
dren in Iceland and Sweden. Scand J Prim Health Care 1997,
17:30-34.

8. Woods RK, Abramson M, Bailey M, Walters EH: International
prevalences of reported food allergies and intolerances.
Comparisons arising from the European Community Respi-
ratory Health Survey (ECRHS) 1991-1994. Eur J Clin Nutr 2001,
55:298-304.

9. Woods RK, Thien F, Raven J, Walters EH, Abramson M: Prevalence
of food allergies in young adults and their relationship to
asthma, nasal allergies, and eczema. Ann Allergy Asthma Immunol
2002, 88:183-189.

10. Hazell M, Frank T, Frank P: Health related quality of life in indi-
viduals with asthma related symptoms. Respir Med 2003,
97:1211-1218.

11. Matheson M, Raven J, Woods RK, Thien F, Walters EH, Abramson M:
Wheeze not current asthma affects quality of life in young
adults with asthma. Thorax 2002, 57:165-167.

12. Annett RD, Bender BG, Lapidus J, DuHamel TR, Lincoln A: Predict-
ing Children's quality of life in an asthma clinical trial: What
do children's reports tell us? J Pediatr 2001, 139:854-863.

13. Kiebert G, Sorensen SV, Revicki D, Fagan SC, Doyle JJ, Cohen J, Fiven-
son D: Atopic dermatitis is associated with decrement in
health-related quality of life. Int J Dermatol 2002, 41:151-158.

14. Thomson KF, Wilkinson SM, Sommer S, Pollock B: Eczema: quality
of life by body site and the effect of patch testing. Br J Dermatol
2002, 146:627-630.

15. Lundberg L, Johannesson M, Silverdahl M, Hermansson C, Lindberg M:
Quality of life, health-state utilities and willingness to pay in
patients with psoriasis and atopic eczema. Br J Dermatol 1999,
141:1067-1075.

16. Derebery MJ, Berliner KI: Allergy and health-related quality of
life. Otolaryngol Head Neck Surg 2000, 123:393-399.

17. Fineman SM: The burden of allergic rhinitis: beyond dollars
and cents. Ann Allergy Asthma Immunol 2002, 88:2-7.

18. Meltzer EO: Quality of life in adults and children with allergic
rhinitis. J Allergy Clin Immunol 2001, 108:S45-53.

19. Sicherer SH, Noone SA, Munoz-Furlong A: The impact of child-
hood food allergy on quality of life. Ann Allergy Asthma Immunol
2001, 87:461-464.

20. Primeau MN, Kagan R, Joseph L, Lim H, Dufresne C, Duffy C, Prhcal
D, Clarke A: The psychological burden of peanut allergy as
perceived by adults with peanut allergy and the parents of
peanut-allergic children. Clin Exp Allergy 2000, 30:1135-1143.

21. Avery NJ, King RM, Knight S, Hourihane JOB: Assessment of qual-
ity of life in children with peanut allergy. Pediatr Allergy Immunol
2003, 14:378-382.

22. Sears MR, Burrows B, Flannery EM, Herbison GP, Holdaway MD:
Atopy in childhood. I. Gender and allergen related risks for
development of hay fever and asthma. Clin Exp Allergy 1993,
23:941-948.

23. Fagan JK, Scheff PA, Hryhorczuk D, Ramakrishnan V, Ross M, Persky
V: Prevalence of asthma and other allergic diseases in an ado-
lescent population: association with gender and race. Ann
Allergy Asthma Immunol 2001, 86:177-184.

24. Venn A, Lewis S, Cooper M, Hill J, Britton J: Questionnaire study
of effect of sex and age on the prevalence of wheeze and
asthma in adolescence. BMJ 1998, 316:1945-1946.

25. Kjellman B, Gustafsson PM: Asthma from childhood to adult-
hood: asthma severity, allergies, sensitization, living condi-
tions, gender influence and social consequences. Respir Med
2000, 94:454-465.

26. Johansson SGO, Hourihane JOB, Bousquet J, Bruijnzeel-Koomen C,
Dreborg S, Haahtela T, Kowalski ML, Mygind N, Ring J, Hage-Hamsten
P, Wüthrich B: A revised nomenclature for allergy. An EAACI
position statement from the EAACI nomenclature task
force. Allergy 2001, 56:813-824.

27. Sullivan M, Karlsson J, Taft C: SF-36 Hälsoenkät. Svensk Manual
och Tolkningsguide, 2:a upplagan (Swedish Manual and
Interpretation Guide, 2nd Edition). Gothenburg:. , Sahlgrenska
University Hospital; 2002. 

28. Stewart AI, Ware JE: Measuring Functioning and Well-Being:
the Medical Outcomes Study Approach. London, Duke Univer-
sity Press, Durham; 1992. 

29. Leynaert B, Soussan D: Monitoring the quality-of-life in allergic
disorders. Curr Opin Allergy Clin Immunol 2003, 3:177-183.

30. The Public Health Report 2001. Stockholm, National Board of
Health and Welfare; 2001:46-54. 

31. Osman M: Therapeutic implications of sex differences in
asthma and atopy. Arch Dis Child 2003, 88:587-590.

32. Ensom MHH: Gender-Based Differences and Menstrual Cycle-
Related Changes in Specific Diseases: Implications for
Pharmacotherapy. Pharmacotherapy 2000, 20:523-539.

33. Henriksen AH, Holmen TL, Bjermer L: Gender differences in
asthma prevalence may depend on how asthma is defined.
Respir Med 2003, 97:491-497.

34. Gettman DA, Ranelli PL, Ried LD: Influence of gender on out-
comes of medication-history interviewing. Patient Educ Couns
1996, 27:147-160.

35. Kuhni CE, Sennhauser FH: The Yentl Syndrome in Childhood
Asthma: Risk Factors for Undertreatment in Swiss Children.
Pediatr Pulmonol 1995, 19:156-160.

36. Wood RA: The Natural History of Food Allergy. Pediatrics 2003,
111:1631-1637.

37. Kagan RS: Food Allergy: An Overview. Environ Health Perspect
2003, 111:223-225.

38. Sicherer SH: Food allergy. Lancet 2002, 360:701-710.
39. Vieths S, Scheurer S, Ballmer-Weber B: Current Understanding of

Cross-Reactivity of Food Allergens and Pollen. Ann N Y Acad Sci
2002, 964:47-68.
Page 12 of 12
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11124778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11124778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10884260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10884260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10884260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9988448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9988448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9727797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9727797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9727797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10478614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10478614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10478614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11840177
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11840177
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11360135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11360135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11360135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11868923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11868923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11868923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14635976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14635976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11828048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11828048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11828048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11743513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11743513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11743513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12010340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12010340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11966694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11966694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10606854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10606854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10606854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11020174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11020174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11991546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11991546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11449206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11449206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11770692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11770692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10931121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10931121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10931121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14641608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14641608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10779282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10779282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10779282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11258687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11258687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9641931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9641931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9641931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10868709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10868709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10868709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11551246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11551246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11551246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12840700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12840700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12818904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12818904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10809339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10809339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10809339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12735665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12735665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8788344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8788344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7792117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7792117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12777603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12573910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12241890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12023194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12023194
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Subjects and procedure
	Table 1

	Questionnaires
	Table 4

	Statistical analyses
	Ethical approval

	Results
	Allergy-like conditions
	Table 2

	Food hypersensitivity
	Health-related quality of life
	Table 3


	Discussion
	Food hypersensitivity
	Limitations

	Conclusions
	Authors' contributions
	Acknowledgements
	References

