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Summary
Background Knowledge about repeated food reactions in paediatric emergency depart-
ments (ED) is sparse.
Objective To investigate the incidence and potential risk factors for repeated ED visits for
food-allergic reactions among children with a prior ED visit due to reactions to food.
Methods A total of 358 children with ED visits at paediatric hospitals in Stockholm due
to reactions to foods during 2007 (index-reaction) were investigated in relation to recur-
rent reactions until 30 June 2010. Adjusted Cox proportional hazard models were used to
compute relative risks (RR) and 95% confidence intervals (CI).
Results A total of 80 children had 116 ED revisits over a period of 873 patient-years,
yielding an incidence rate of 9 per 100 patient-years. Known food allergy before the
index ED visit in 2007 increased the risk for ED revisits (RR = 2.30, 95% CI 1.35–3.94).
Likewise, prescription of adrenaline auto-injector before the index-reaction increased the
risk (RR = 2.02, 95% CI 1.17–3.49). Twenty-one percent of the children had more
severe reactions at the revisit, 38% less severe and 41% had reactions of comparable
severity. However, among 44% of the children with comparable or less severe reaction
at revisit, early treatment with adrenaline hampered the classification of change in
severity.
Conclusions and Clinical Relevance Previously known food allergy and prior prescription
of adrenaline are significant risk factors for ED revisits among children with a prior ED
visit due to reactions to food. Our results indicate that the severity of the index-reaction
cannot be used to predict the severity of the relapse.
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Introduction

Food allergy represents a major health issue, and it has
to date not been possible to predict the severity of future
reactions on an individual basis [1]. Therefore, the fear
of a future fatal reaction can be a source of considerable
anxiety in families of food-allergic children [2]. As there
is no established curative treatment of food allergy,
management relies on careful diagnostic procedures, fol-
lowed by avoidance and at accidental exposure to a cul-
prit allergen, early recognitions of symptoms followed
by pharmacological treatment. However, as efficient
avoidance may be difficult, the risk of further accidental
exposure is not negligible. Thus, there is a need of agree-
ment of which patients are at risk of anaphylaxis [3].

Knowledge about accidental allergic reactions in the
paediatric population is scarce with previous studies
focusing on single foods and nuts [4–7]. Few studies
have evaluated risk factors for accidental allergic
reactions among children and the risk of a more
severe reaction at re-exposure [6–9]. To our knowl-
edge, no study on accidental allergic reactions has
been performed in a paediatric emergency department
(ED) setting.

The objectives of this study were to determine the
incidence of ED revisits due to allergic reactions
to foods in a cohort of 358 children. Furthermore, to
investigate potential risk factors for ED revisits and to
determine the risk of impairment at rereactions in this
group of children.



Materials and methods

Study population

In a review of medical records, all 371 children with ED
visits due to allergic reactions to foods at all the three
paediatric hospitals in Stockholm County during 2007
could be identified, which has been described elsewhere
[10].

In this study, we reinvestigated the study population
in relation to new ED visits due to reactions to foods.
Children not resident in Stockholm County at the
index-reaction were excluded as they were unlikely to
visit any of the paediatric EDs in Stockholm in case
of a new allergic reaction to foods, leaving 358 chil-
dren for inclusion in the cohort (Fig. 1). The follow-up
period was between 1 January 2007 and 30 June
2010.

Identification of ED revisits

Medical records of all 358 children were reviewed to
identify any visits to the ED departments during the
time of follow-up. Two new local emergency units affil-
iated to two of the paediatric hospitals opened during
the follow-up period. The medical records at these units
were reviewed as children with milder reactions to food
could have been admitted there when they visited the
ED department.

The 358 medical records were reviewed, and informa-
tion regarding all ED revisits due to allergic reactions
to foods was recorded with the same procedure
described previously [10]. Data on current allergic
diseases, probable eliciting foods, pharmacological

treatment including self-injectable adrenaline and refer-
ral for follow-up were also collected. Furthermore, we
retrieved complete data of medical records of each
patient including inpatient and outpatient visits prior
to, but also after the ED revisit. The eliciting food was
recorded as ‘unknown’ if no single food could be iden-
tified or when more than one trigger was suggested.
Clinical data were extracted using a predefined
protocol.

Classification of reactions

We used the criteria for anaphylaxis and the severity
grading from the EAACI Task Force Anaphylaxis paper
by Muraro et al. [11], although slightly modified by us
[12]. The children were allocated into four groups [10,
12]: 1 – No anaphylaxis, no adrenalin given, 2 – no
anaphylaxis, adrenalin given, 3 – Anaphylaxis – mild–
moderate, 4 – Anaphylaxis – severe.

Statistical analysis

Means, range and standard deviation were compiled for
the continuous variable age. Incidence and prevalence
were calculated. The incidence rate of ED revisits was
computed as the number of events divided by the sum
of the patient-years at risk and expressed as the rate of
ED revisits per 100 patient-years. Prevalence rates are
presented as percentages. Nominal data were compared
by the chi-square test. The independent t-test was used
to compare means. A value of P < 0.05 was considered
as significant.

We computed person-time of follow-up for each
child from the date of the index-reaction in 2007 to
the date of the first ED revisit, date of 18 years birth-
day, date for moving away from Stockholm county or
end of follow-up (June 30, 2010), whichever occurred
first. The continuously updated Swedish National Pop-
ulation Register allowed us to identify when a child
had moved out of the catchment area/Stockholm
County. Cox proportional hazards regression was used
to estimate relative risks (RRs) and the corresponding
95% confidence intervals (CIs) for possible risk factors
for ED revisits. To examine the proportionality
assumption, cumulative hazard functions for all covari-
ates were plotted.

Patient characteristics evaluated as possible risk fac-
tors for ED revisits included sex, age group, hospital of
initial recruitment, visit season, severity of the index-
reaction, eliciting foods at the index-reaction, history
of the following atopic diseases prior to the index-
reaction: food allergy, asthma, eczema, allergy to
inhalant allergens and prescription of adrenaline auto-
injector before the index-reaction. The same covariates
were assessed for the possibility of confounding and

Children with ED visits due to allergic reactions
to foods during 2007

n = 371

Study population
n = 358

Children with ED revisits 
n = 80

Excluded: Children not resident
in Stockholm County 2007

n = 13

Children with no ED revisits
n = 278

No.  of ED revisits:
1: 61 children
2: 10 children
3: 5 children
4: 2 children
5: 1 child
7: 1 child

Fig. 1. Description of the cohort of children with index ED visits dur-

ing 2007 due to allergic reactions to foods and final allocation into

two groups: children with ED revisits versus children with no ED

revisits due to allergic reactions to foods during follow-up (1 January

2007–30 June 2010).
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included in the final model if they changed the esti-
mate of the crude RRs by more than 10%. These factors
were age, eliciting food, food allergy, asthma, allergy
to inhalant allergens and prescription of adrenaline.
However, as food allergy is highly correlated with
asthma, allergy to inhalant allergens and prescription
of adrenaline, we decided to not include the latter three
covariates in the final multivariable model. Sex had
small confounding effects but was kept in the final
multivariable model.

All statistical analyses were carried out with the sta-
tistical program SPSS 20 (SPSS, Inc, Chicago, USA III).

The study was approved by the Regional Ethical
Review Board, Stockholm, Sweden.

Results

Rate of ED revisits and patient characteristics

During the study period, 80 children of 358 (22%) had
a total of 116 ED revisits due to reactions to foods over
a period of 873 patient-years. This yields an incidence
rate of ED revisits of 9 per 100 patient-years. A total of
19 children had more than one ED revisit during fol-
low-up (Fig. 1).

In Table 1, characteristics of children with no ED
revisits (n = 278) and children with ED revisits during
follow-up are presented. At the time for the index-reac-
tion, the two groups were similar in terms of proportion
of girls, age, severity of the reaction and eliciting foods.
ED revisits were statistically significantly more common
among children with a diagnosis of food allergy and
prescription of adrenaline auto-injector (AAI) before the
index-reaction.

Eliciting foods and symptoms at the ED revisit

Eliciting foods and severity of the reactions at the ED
revisit are reported in Table 1. For 20% of children with
anaphylaxis at the ED revisit, the eliciting food was
unknown. In comparison with the index-reaction, 19
(24%) reacted to the same food and 14 (18%) to a dif-
ferent food (data not shown). In 47 children (59%), it
remained unclear whether they had reacted to the same
or a different food as the eliciting food was unknown
at either the index-reaction or at the ED revisit. The
proportion of children in which the eliciting food was
unknown was not significantly higher among children
not referred for follow-up compared with those referred
for follow-up after the index-reaction in 2007 (data not
shown).

No child suffered respiratory arrest or fatal course at
the ED revisits. However, one child was unconscious,
one had hypotension, and another child was admitted
to intensive care.

Risk factors for ED revisits

Relative risks (RR) and 95% confidence intervals (95%
CI) for possible risk factors for ED revisits are presented
in Tables 2 and 3. Known food allergy before the

Table 1. Characteristics of the study population of 358 children

admitted to paediatric emergency departments in Stockholm, Sweden,

in 2007 for allergic reactions to foods, followed for potential revisits

until June 2010

Children with

no ED revisits

n = 278

Children with ED

revisits n = 80

Index-

reaction

Index-

reaction

Reaction

at ED

revisit

Person-years, n 783 90

Age in years

Mean (SD) 5.7 (5.5) 5.0 (4.6) 6.1 (4.9)

Range 0, 17 0, 16 0, 17

Sex – girls, n (%) 129 (46) 40 (50)

Allergic disease comorbidity,

Previously known

food allergy,* n (%)

154 (55) 58 (73) 74 (93)

1 food allergy,

n (%)

79 (28) 24 (30) 25 (31)

2 ≥ food allergies,

n (%)

75 (27) 34 (43) 49 (61)

Asthma, n (%) 79 (28) 27 (34) 37 (46)

Eczema, n (%) 68 (25) 24 (30) 33 (41)

Allergy to inhalant

allergens, n (%)

77 (28) 27 (34) 36 (45)

Adrenaline auto-

injector prescribed

before ED

visit*, n (%)

48 (17) 26 (33) 57 (71)

Severity of reaction,

No anaphylaxis, no

adrenaline given,

n (%)

135 (49) 32 (40) 33 (41)

No anaphylaxis,

adrenaline given,

n (%)

52 (19) 15 (19) 27 (34)

Anaphylaxis, mild-

moderate, n (%)

79 (28) 27 (34) 16 (20)

Anaphylaxis, severe,

n (%)

12 (4) 6 (8) 4 (5)

Eliciting foods,

Any tree nut-

peanuts, n (%)

113 (41) 25 (31) 28 (35)

Egg, n (%) 32 (12) 10 (13) 10 (13)

Milk, n (%) 22 (8) 10 (13) 10 (13)

Other foods, n (%) 42 (15) 10 (13) 15 (19)

Unknown, n (%) 69 (25) 25 (31) 17 (21)

Referred for

follow-up, n (%)

204 (73) 54 (68) 37 (46)

*P-value < 0.05. Children with ED revisits compared with children

with no ED revisits.
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index-visit in 2007 was identified as a risk factor for
ED revisits (RR = 2.30, 95% CI 1.35–3.94) with a ten-
dency towards higher risk among children with two or

more food allergies. Prescription of AAI before the
index-reaction also emerged as a risk factor for ED
revisits (RR = 2.02, 95% CI 1.17–3.49). Additional

Table 2. Relative risk and 95% CI of ED revisit in relation to various background factors and severity of reaction at the time point for the index

ED visit in 2007

Children with

no ED revisits,

n 278 (n)

Children with

ED revisits,

n 80 (n)

Age and sex

adjusted model

Multivariable

model

RR 95% CI RR 95% CI

Age 0–2 120 34 1.0 1.0

3–6 47 20 1.41 0.81–2.45 1.04 0.57–1.90

7–12 64 18 0.95 0.53–1.68 0.73 0.38–1.41

13–17 47 8 0.73 0.34–1.59 0.56 0.24–1.30

Sex Girls 129 40 1.0 1.0

Boys 149 40 0.84 0.54–1.31 0.84 0.54–1.31

Allergic disease

comorbidity,

Known food allergy No 124 22 1.0 1.0

Yes 154 58 2.35 1.38–4.01 2.30 1.35–3.94

1 food allergy 79 24 1.90 1.03–3.50 1.87 1.01–3.46

2 ≥ food allergies 75 34 2.87 1.60–5.12 2.79 1.56–5.00

Asthma No 199 53 1.0 1.0

Yes 79 27 1.32 0.80–2.19 1.09 0.66–1.81

Eczema No 210 56 1.0 1.0

Yes 68 24 1.25 0.77–2.01 1.05 0.64–1.74

Allergy to inhalant

allergens

No 201 53 1.0 1.0

Yes 77 27 1.72 0.97–3.04 1.73 0.97–3.10

Adrenaline auto-injector

prescribed before ED visit

No 230 54 1.0 1.0

Yes 48 26 2.66 1.57–4.51 2.02 1.17–3.49

Severity of reaction in 2007 No anaphylaxis,

no adrenalin given

135 32 1.0 1.0

No anaphylaxis,

adrenalin given

52 15 1.31 0.70–2.46 1.25 0.66–2.36

Anaphylaxis,

mild–moderate

79 27 1.45 0.86–2.44 1.38 0.82–2.35

Anaphylaxis, severe 12 6 1.91 0.79–4.61 1.60 0.66–3.88

Multivariable model: adjusted for age, sex, eliciting food at reaction in 2007, known food allergy before the index-reaction in 2007.

Table 3. Relative risk and 95% CI of ED revisit according to eliciting food at the time point for the index-reaction in 2007

Children with no ED

revisits, n 278 (n)

Children with ED

revisits, n 80 (n)

Age and sex adjusted

model Multivariable model

RR 95% CI RR 95% CI

Specified foods

Any tree nut- peanuts* No 96 30 1.0 1.0

Yes 113 25 0.76 0.44–1.32 0.85 0.48–1.48

Egg* No 177 45 1.0 1.0

Yes 32 10 1.16 0.58–2.34 1.04 0.51–2.10

Milk* No 187 45 1.0 1.0

Yes 22 10 1.65 0.80–3.39 1.54 0.75–3.16

Other foods* No 167 45 1.0 1.0

Yes 42 10 0.90 0.45–1.80 0.88 0.44–1.75

Eliciting food unknown No 209 55 1.0 1.0

Yes 69 25 1.30 0.80–2.10 1.33 0.82–2.15

Multivariable model: adjusted for age, sex, known food allergy before the index-reaction in 2007.

*Numbers do not sum to 358 (278 + 80) as children with reactions to unknown foods (n = 94) are not included.
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adjustment for asthma and allergy to inhalant allergens
did not change the results. Allergy to inhalant allergens
before the index-reaction showed a tendency towards
increased risk of ED revisits (RR = 1.73, 95% CI 0.97–
3.10). Having a more severe index-reaction seemed to
be positively associated with the risk for ED revisits,
however, without reaching statistical significance most
likely due to limited number of observations.

Severity of index-reaction compared with reaction at the
ED revisit

Compared with the index-reaction, 21% were having a
more severe reaction at the ED revisit, 38% a less severe
reaction and the remaining 41% a reaction of comparable
severity (Table 4). However, among 28 (44%) of the 63
children with comparable or less severe reaction at
revisit, treatment with adrenaline, either at the index-
reaction or at the ED revisits, hampered the classification
of change in severity (Fig. 2). Among the 20 children
with anaphylaxis at the ED revisit, treatment with adren-
aline possibly influenced the change in severity in 11
(55%) of the children. Three children (4%) were classified
as having a mild reaction (no anaphylaxis, no adrenalin
given) at the index-reaction, but as having a severe
anaphylaxis at the ED revisit (data not shown).

Compliance with adrenaline auto-injectors

Among the 80 children with ED revisits, 57 (71%) had
been prescribed an AAI before the ED revisit. Twenty-
three (40%) of these children had used their AAI at the
time point for the ED revisit. Nineteen of the 23 children
who had used their AAI did not fulfil the criteria for ana-
phylaxis at the ED revisit. Among some of these children,

early treatment with adrenaline might have prevented
anaphylaxis. Among the 17 children who did fulfil the
criteria for anaphylaxis at the ED revisit and had been
prescribed an AAI, only four had used the device.

Children with multiple ED revisits

During follow-up, nine children had three or more ED
revisits of which six (67%) had known allergy to egg or
milk at the index-reaction. These six egg- or milk-aller-
gic children had a total of 26 ED revisits. The eliciting
food was egg or milk at ten of the 26 ED revisits, other
specified foods at seven of the ED revisits and unknown
at nine of the ED revisits.

Of the nine children with three or more ED revisits,
seven were referred for follow-up already after the
index-reaction. At the time point for their second ED

Table 4. Severity of the reaction at the ED revisit compared with the

index-reaction among 80 children with repeated ED visits due to

allergic reactions to foods

Severity at ED revisit

Less

severe

reaction

Comparable

severity

More

severe

reaction

Severity of the

index-reaction

No anaphylaxis, no

adrenaline given, n (%)

n.a. 16 (50) 16 (50)

No anaphylaxis,

adrenaline given, n (%)

6 (40) 8 (53) 1 (7)

Anaphylaxis,

mild-moderate, n (%)

18 (67) 9 (33) 0 (0)

Anaphylaxis, severe, n (%) 6 (100) 0 (0) 0 (0)

Total, n (%) 30 (38) 33 (41) 17 (21)

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

More severe reaction 
at the ED revisit

Comparable severity 
at the ED revisit

Less severe reaction 
at the ED revisit

Treatment with adrenaline
hampering classification of
change in severity  

Treatment with adrenaline, if given,
does not  hamper classification of
change in severity  

Pr
op
or
tio
n

n = 17

n = 33

n = 30

Fig. 2. Change in severity of the reactions among 80 children with

repeated ED visits due to allergic reactions to foods. The total height

of each bar represents the percentage of children in a given stratum

of change in severity of the reaction, (ED revisit compared with the

index-reaction). The white area of the bar represents the percentage of

children in a given stratum of change in severity in which treatment

with adrenaline, either at the index-reaction or at the ED revisits,

could have influenced the severity of the reaction, thereby hampering

classification of change in severity.
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revisit, all nine children had an established contact with
the healthcare system and the majority was treated by a
paediatric allergy specialist.

Discussion

To our knowledge, this is the first study investigating
the incidence rate, risk factors for accidental allergic re-
reactions and change in severity over time due to reac-
tions to foods in general and not only to a single food
in a paediatric ED setting. Using longitudinal models,
we could account for differences in time of exposure,
for example, that patients contribute differently in rela-
tion to exposures and other factors as observational
time is not equal.

Among children in our cohort, 22% had ED revisits
due to reactions to foods during the follow-up period.
This gives an incidence rate of ED revisits of 9 per 100
patient-years. This rate is lower than reported by others
[4, 6]. For example, Fleischer et al. [9] reported an annu-
alized incidence rate of allergic reactions to all foods of
81 per 100 patient-years among 512 preschool children
with documented or likely allergy to milk and egg fol-
lowed prospectively. However, direct comparisons are
restricted by methodological differences between studies.
In our study, we only captured allergic reactions present-
ing to a paediatric ED, while previous studies have
examined the incidence of accidental allergic reactions
in general. Comparisons are also limited by differences
in healthcare system and access to health care.

The low incidence rate observed in our study may
have several explanations besides the fact that we did
not capture allergic reactions treated at home or at
local healthcare providers. First, food allergies could
have resolved from the time of the index-reaction in
some of the patients. Secondly, we might have misclas-
sified some children in our original study as having
had reactions to food, but the original reaction was
caused by another agent. Thirdly, the low incidence rate
may be, at least partly, attributed to the fact that most
children had medical follow-ups after the index-reac-
tion. Adequate secondary preventive strategies after
reactions to foods have previously been shown to
reduce the risk of relapse [5].

In the present study, we identified two risk factors for
ED revisits: food allergy before the index ED visit, with a
more pronounced risk among children with two or more
food allergies, and prescription of AAI before the index-
reaction. In addition, allergy to inhalant allergens before
the index-reaction was associated with a tendency
towards an increased risk of ED revisits. All these three
baseline factors could be seen as a proxy for more severe
allergic disease, as well as markers for true food allergy.
Hence, these findings are not surprising. That a greater
number of food allergies were associated with having

accidental rereactions could be expected based on prob-
ability and has been shown by others [9, 13]. Cummings
et al. [14] have showed that prescription of AAIs was
associated with reduced anxiety for food-allergic chil-
dren and their mothers, but not with improved adher-
ence with medical management or reduced risk taking.
They argue that the reduced anxiety may reduce families
′ vigilance. Hypothetically, this could partly explain our
finding of prescription of AAI as a risk factor for ED
revisits. Although previously known food allergy and
prior prescription of adrenaline were identified as risk
factors for ED revisits, the possibility to predict a future
allergic reaction based on these factors is poor.

Having reactions elicited by tree nuts or peanuts at
the index-reaction did not stand out as major risk fac-
tors for ED revisits compared with milk and egg. To us,
this finding was unexpected as nut allergy is more
likely to be lifelong compared with allergies to milk
and egg. However, as milk and egg may be hidden in
many products and lack strong smell and flavour com-
pared with nuts, we speculate that accidental intake to
food items such as milk and egg might be more likely
compared with nuts. Our finding that the majority of
children with multiple ED revisits were egg or milk
allergic supports this reasoning. In addition, milk has
been shown to cause high rates of accidental reactions
among children with milk allergy [4, 9].

Besides previously known food allergy and prior pre-
scription of adrenaline, no other risk factors for ED
revisits were identified in our multivariable analyses,
although a severe index-reaction has been suggested by
others to increase the risk of recurrent reactions [6].
However, our non-significant associations should be
interpreted by caution due to the relatively low number
of children with ED revisits.

No specific eliciting food could be identified either at
the index-reaction or at the ED revisit among 59% of the
children. It could be speculated that the proportion of
children in which the eliciting food remains unknown
might be higher among those not being referred for fol-
low-up after an ED visit compared with those being
referred. However, this was not the case in our cohort.

The severity of the reaction at the ED revisit could
not be accurately predicted by the severity of the
index-reaction, which is in line with previous reports
[5–7, 15]. Although 41% of the children had reactions
of comparable severity, 38% had less severe reactions
and 21% more severe reactions at the ED revisit. How-
ever, among 44% of the children with comparable or
less severe reaction at revisit, treatment with adrenaline
hampered the classification of change in severity. This
risk of misclassification of change in severity due to
early treatment with adrenalin has rarely been discussed
in previous studies in this field. In the light of recent
years of research of allergic reactions to food, including
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our study, food allergy emerges as an unpredictable dis-
ease. In a recent study where 27 peanut-sensitized chil-
dren underwent a double-blind placebo-controlled food
challenge followed by a single-blind oral food chal-
lenge, the threshold dose and severity scoring were not
reproducible [16]. Taken together, if these results and
the results by us are true, this ought to have conse-
quences for the management of food-allergic children.

Delay in the administration of adrenaline is a consis-
tent risk factor for fatal food-induced anaphylaxis
[17–20]. Hence, it is alarming that the vast majority of
children with anaphylaxis prescribed with adrenaline in
our study did not use their device. This finding is in line
with others [9, 21, 22] and indicates a need for a change
in attitudes of anaphylaxis self-management. On the
other hand, in total, 40% of all children prescribed with
AAI used their device which might have prevented some
from having more severe reactions.

One limitation of this study is our reliance on docu-
mentation in the medical records at data collection as
there is no guarantee that all symptoms and signs at
reaction and underlying allergies have been asked for
and included in the medical records. A major strength
in this study is that we used Cox proportional hazards
regression to estimate relative risks. Another strength is
that we, unlike most earlier studies, tried to capture
reactions to multiple foods. By doing this, we could
show that reactions when eating full meals often ham-
per a final diagnosis of allergy to a certain food. Fur-
thermore, even if data collection from medical records
has its limitations due to limited information, the infor-
mation which is there is highly reliable compared with
parent’s or children’s retrospective recall of clinical fea-
tures collected form questionnaires. Moreover, the
information was recorded at the index-reaction, so any
misclassification of symptoms and signs at reaction etc.
is likely to be non-differential between children with
and without ED revisits, leading only to underestima-
tion of the true association.

In conclusion, this cohort study reports on the inci-
dence and potential risk factors for repeated ED visits for
food-allergic reactions among children with a prior ED
visit due to reactions to food. The incidence of ED revisits
for food-allergic reactions was 9 per 100 person-years.
Previously known food allergy and prior prescription of

adrenaline were identified as significant risk factors for
ED revisits. The severity of the reaction at the ED
revisit could not be predicted by the severity of the
index-reaction, and classification of change in severity
was often hampered by early treatment with adrenaline.
The vast majority of children with anaphylaxis at the ED
revisit, previously prescribed with adrenaline, failed to
use their device. This study adds to the current body of
literature by investigating clinical relevant exposures for
repeat ED visits due to food-allergic reactions using
longitudinal models. Additionally, the study provides
information about the unpredictability of the food-
allergic condition as well as the difficulties associated
with studying the disease.
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