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Summary

Introduction

Food allergy (FA) now impacts almost 1 in 20 Irish children. These children are at risk of allergic
reactions and anaphylaxis. Food is an integral part of all social activities, and thus children with
FA are at risk of exclusion or over supervision at these events. The burden of FA among Irish
children has not previously been defined. Parents and food allergic children attending our
service are educated in how to minimise risk and avoid accidental reactions; we promote safe,
age appropriate, social interaction and eating practices. However, there is a paucity of evidence
based educational interventions to support newly diagnosed parents.

The aims of this project on Irish food allergic children are (i) to establish the social practices and
eating out habits of these children (ii) to report their incidence of accidental allergic reactions and

(iii) design an educational tool using this information and assess its impact.

Methods

This thesis is comprised of 2 studies:

Chapters 1-4

A prospective observational study “ReAACt” (Recording Accidental Allergic Reactions in Children)
was established, enrolling food allergic Irish children aged 2 to 16 years with confirmed FA. Data
was collected between November 2018 and May 2020 from two tertiary allergy sites- Children’s
Health Ireland at Crumlin and Tallaght with a catchment area of Leinster and surrounding counties.
At enrolment, information on social activities and eating out habits was collected by questionnaire
both retrospectively and also prosepectively at 3 monthly contacts. Participants were contacted
at 3 monthly intervals for 1yr to prospectively report accidental allergic reactions (AARs) to food.
(Chapter 5)

We built on the results of ReACCT by using data collected to design an educational booklet.
Subsequently, a prospective RCT enrolling parents of newly diagnosed nut allergy was established
with this booklet as the intervention. Participants completed 4 questionnaires both before and

after the intervention.

Results
(Chapter 1-4)
531 children were enrolled, and allergic reaction data was reported on 498. These children are

attending age-appropriate social activities; (e.g. 5-12 yr olds: 302 (97%) go to birthday parties and



272 (85%) to friend’s houses). Overall, 523 (98 %) were visiting food establishments. Among those
who did not participate in social activities, significantly more had a previous history of anaphylaxis
(RR 1.44, 95% Cl 0.97 to 2.14; p=0.06).

We report a high annual incidence of allergic reactions as 0.44 (95% Cl 0.38-0.50); 155(31.1%)
reported at least one reaction in the year. Overall 31 (14%) of the reactions were graded as
anaphylaxis; only 12 of 31 (39%) received intramuscular adrenaline. In 77 (35%) reactions, the
allergen was unidentified. Schools were unprepared to manage FA with only half having a FA policy
and less than two thirds of children had an emergency plan there, however those that did had a

significantly lower risk of a reaction (RR 0.2, 95% Cl 0.09-0.47, P=0.0002).

Chapter 5

Within the subsequent RCT with a separate patient cohort, there were 20 participants in the
intervention group and 15 in the control group. We found a significant improvement in quality-
of-life scores, anxiety score as well as an improvement in self-efficacy scores in parents who had

received the educational tool booklet intervention.

Conclusion

Irish children with FA are “living with allergy” ; they attend age-appropriate social activities and
visit food establishments. The annual incidence of reactions is 0.44 (95% Cl, 0.39 to 0.48) is high,
however most were mild, non-anaphylaxis reactions (n= 189, 86%). Only 21/31 (39%) of
anaphylaxis cases were administered intramuscular adrenaline. Nearly half of reactions were
caused by unintentional administration by parents. This highlights the difficulty in relying on
avoidance to manage FA as well as highlighting the ongoing need for education on avoidance
strategies. A low cost, low intensity educational intervention in the form of a booklet was effective
at improving quality of life and anxiety in parents of newly diagnosed children with nut allergy, a

tool which can be rolled out with immediately in our clinic.



Lay abstract

This thesis is comprised of 2 studies:
(1) A study where food allergic children were observed for 1 year for allergic reactions

(2) An assessment of the benefit of an educational booklet for parents with a nut allergic child

The number of young children with food allergy, is increasing worldwide. These children are at
risk of allergic reactions. A diagnosis of food allergy can cause much anxiety in parents. They
worry about their child being exposed to foods they are allergic to when outside the home. This
anxiety can lead to these young children avoiding taking part from taking part in normal childhood

activities such as attending parties, friends’ houses and eating out.

We enrolled a sample of 531 children attending two allergy clinics (CHI at Crumlin and Tallaght)
between 2 and 16 years of age into this study. We collected information on social activities, eating
out habits and attendance at school and childcare; we monitored for allergic reactions for 1 year.
We found that these children with food allergy are “living with food allergy”. They are going to
parties, visiting friend’s houses, and taking part in activities. However, accidental allergic reactions
are frequent with about 1 in 3 children having a reaction in a year. The majority of reactions are
mild and not life threatening. We found that just over one third of participants are using their
emergency medication for a severe reaction. Half of reactions occur at home and with the parent
present. However, children are also having reactions in schools and childcare settings; There is a
suboptimal approach to food allergy management in these settings. We also found that just over

one third of participants are using their emergency medication for a severe reaction.

We then built upon these results by using the findings to develop an educational booklet to help
to lessen the fear and anxiety experienced by parents of young children with newly diagnosed nut
allergy. We imagine that knowledge of how other families with children who have food allergy
participate in activities involving food outside of the home might help newly diagnosed families.
We performed a different study with parents of children with a new diagnosis of nut allergy. Half
of them were given the educational booklet and the other half did not. We found that those who
received the booklet had animprovement in anxiety levels, a better ability to enjoy and participate
in life and improved belief in their ability to manage food allergy in their child.

The findings provide a unique insight into the life of children with food allergy in Ireland. They

will enable improvement of current services and planning of future services.



Research questions and aims

Research questions:

What are the behaviours of Irish food allergic children in respect to social participation
and eating out in food establishments?

What are the practices within Irish school and preschool childcare facilities with regards
to food allergy ?

What is the annualised rate of accidental allergic reactions in Irish children and
adolescents who attend an allergy clinic?

Is an educational booklet effective at decreasing the burden in parents of newly diagnosed

nut allergic children?

Research aims:

To report the social practices and eating out habits of Irish food allergic children and
adolescents.

To establish the annual incidence rate of accidental allergic reactions to food in Irish
children already identified as food allergic.

To identify contributing factors for accidental reactions

To use the data collected to design an educational tool for use by parents of newly

diagnosed nut allergic young children.

Research objects:

AL T o

To identify and recruit food allergic children for this study

To collect relevant background data

To record at regular intervals all accidental reactions and the events surrounding them
To interview in detail all patients who experience accidental anaphylactic reactions.
To design an educational booklet using the data collected

To assess its effectiveness in parents of young children newly diagnosed with nut allergy.



Value of my research

Up until now, there has been little known on the burden of FA among Irish food allergic children.
This work gives us a unique insight into many aspects of FA in Irish children and adolescents. It
explores their social functioning, eating out habits, as well as the FA practices within Irish schools
and preschool childcare settings, on which no data has previously been available. As well as that,
there is no Irish data on allergic reactions in children. There is also no published literature review
on accidental allergic reactions (AARs) in children and there is a limited number of large studies
from other countries with robust FA and AAR definitions, done prospectively. The information that
is collected as part of this study, will allows us, as clinicians to provide parents with relevant, valid,
local information that will help them to risk assess in different environments, to contextualise the
risk that FA places on their child and by doing so come closer to achieving the delicate balance

between over protection and endangerment.

The results of this project, have the ability to make a real difference for food allergic children in
Ireland. They will allow us, going forward, to inform key stake holders in the care of children in
the public, such as Tusla (Child and Family Agency), Department of Health and Department of
Education in Ireland and advise with regards to AARs in Irish day cares, schools and after school
environments.

We have used the data collected to design an educational booklet for parents of newly
diagnosed nut allergic children. This novel technique has not been used previously in the allergy
literature. Such a low-cost intervention It has the capacity to make a real difference in clinical
practice without the need for high intensity resources. It has the potential to improve health
related quality of life, anxiety levels and self efficacy in parents of children with FA- in particular

newly diagnosed young children with nut allergy and is a huge valueof this research.
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Section 1.1 : STRUCTURE OF THE THESIS

This thesis comprises of 2 studies examining risk and impact of accidental allergic reactions in
Irish food allergic children. The first is a large prospective observational study involving 531
children and adolescents (chapters one-four). The second is a RCT involving 97 parents of young

children (chapter five)

Chapter 1 introduces the reader to the study, setting the scene for the remaining chapters. It
described the primary methods of the study. It provides some baseline data results on the

demographic and clinical characteristics of the participants.

Chapter 2 examines participation in social activities and attendance at food establishments. The
introduction to this topic, is followed by a literature review. There is a brief additional methods

section. Relevant results from ReAACt are then reported with a subsequent discussion.

Chapter 3 addresses accidental allergic reactions. The chapter begins with an expanded
introduction, beyond that provided in chapter 1. A comprehensive literature review follows. The
methods section describes the methodology relevant to this section. Detailed results from

ReAACt are reported and discussed.

Chapter 4 outlines attendance at school and preschool childcare services and accidental allergic
reactions that occur there. There is a brief introduction to the topic with a literature review. The
methods described in chapter 1 are relevant for this chapter. Results from ReAACt are then

reported and discussed.

Chapter 5 describes on the educational tool RCT. The introduction introduces this tool and the
background to it. There is a literature review on the topic. A methods section follows giving a full

account of its methodology. The results are reported and consequently discussed

Chapter 6 Summary of the thesis

17



Section 1.2: INTRODUCTION

Prevalence of food allergy

FA is increasingly common worldwide. Based on data from oral food challenges (OFCs), a 2013
survey of allergy organizations found that the prevalence of FA ranged from 1% to 10% among
infants and preschool-age children and 1% to 2.5% in children over the age of 5 years of age (1)
(1). More recent research suggests the prevalence may now be higher in some populations of
older children (2). From the Babies After SCOPE: Evaluating the Longitudinal Impact using
Neurological and Nutritional Impact (BASELINE) cohort study, we know that 4% of Irish infants
now have FA (3). Children with FA are at risk of developing life-threatening reactions, especially
those with unresolved milk and or egg allergy, and those with nut and seed allergy. Anaphylaxis
rates are also reportedly increasing worldwide (4), however the low rate of fatalities from

anaphylaxis remains remarkably stable (0.5-1%) (5).
Risk of accidental allergic reactions

The risk of a severe allergic reaction, including the rare risk of anaphylaxis, is an enormous
psychological weight for parents and children to carry (6). It is the reason that the quality of life
for allergic families may be poor and why they experience isolation (7). FA may also limit children’s
participation in day-to-day activities and put them at risk of allergy-related bullying (8). Novel
therapies including immunotherapy are on the horizon for some allergens, however, currently,
avoidance remains the mainstay of management in Ireland. Indeed, avoidance may remain a
viable option for long-term management of FA for many, given the significantly higher rates of
allergic reaction to therapies such as peanut oral immunotherapy (OIT) versus avoidance

demonstrated in nearly all clinical trials (9).
Paediatric allergy services in Ireland

Paediatric allergy is an emerging speciality in Ireland. At the time of this study’s commencement
(November 2018), the Children’s Health Ireland (CHI) Allergy service was provided from 2 of the 3
Dublin paediatric hospital sites; Crumlin and Tallaght. These two connected services provided
allergy paediatric care to all patients referred from Dublin city and the greater Dublin area as well
as the province of Leinster and surrounding counties. Leinster is the most densely populous of the
provinces in Ireland with a population of 2,630,720 (10) . CHI at Crumlin also provided tertiary

allergy services for complex allergy cases from Munster and also northern counties within the
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Republic of Ireland (Figure 1.1). The rest of the food allergic children in Ireland were primarily seen
in Cork University Hospital with small numbers also seen in Galway University Hospital and

Portlaoise.

Figure 1.2.1: Map of Ireland

Figure 1.2.1 legend: This shows a map of Ireland with 28 counties in the Republic of Ireland. Dublin is highlighted in navy. The counties
incorporating the province Leinster are Dublin, Meath, Westmeath, Kildare, Wicklow, Carlow, Kilkenny, Laois, Longford, Louth, Offaly,
and Wexford.

Source: Department of Housing, Local government, and Heritage.

Food allergy education

All patients attending the CHI allergy service receive education and a comprehensive
management plan from the allergy team (allergists and allergy trainees, allergy clinical nurse
specialists and dietician). This is standardised across both sites. At the time of commencement of
this study, this programme included the following: : allergen avoidance strategies, how to read
food labels, how to recognise an allergic reaction and assess severity, how to treat an allergic
reaction, how to use an allergen autoinjector (if applicable). Advice is individualised and is
dependent on the age of the child and the allergens involved. All families are given a written
allergy action plan (appendix) and a trainer adrenaline autoinjector (AAl) (if applicable). Parents
also receive a letter to give to the school or preschool childcare service, stating their child has

been prescribed AAls. The Irish Food Allergy network (IFAN) website is a source of further
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information. All of the advice provided is based on international evidence and recommendations.
Previous work in other countries, highlights the effectiveness of such an education programme.
Ewan et al report a 60% reduction in severe reactions in food allergic children in receipt of such
a management plan and adrenaline prescription based on risk (11). Kappoor et al found that after
one visit to the paediatric allergy clinic, there was a significant improvement in parental
knowledge of allergen avoidance (26.9%, P < 0.001), managing allergic reactions (185.4%, P
<0.0001) and AAI usage (83.3%, P < 0.001). Additionally, there was a significant reduction in
allergic reactions (P < 0.001) (12).

Requirement for local data

A key part of the education of our allergic families is in becoming effective risk assessors. This
requires information, not only specific to the individual patient but also data on the overall risk of
inadvertent exposure. The BASELINE cohort study from Cork has provided us with invaluable
prevalence data of FA in Irish 2-year-olds (3). However, currently the only data available on annual
incidence of allergic reactions is from other countries and is conflicting with rates of between 3
and 50% (13-18). This will be discussed in detail in chapter 4. The different figures are more likely
to be due to the differences in both the environment within which they were collected and the
methodology of the study, rather than being incorrect. The fact that reaction risk figures cannot
be applied outside of the environment within which they were calculated is demonstrated clearly
by a study from Massachusetts which showed a significant difference in the incidence of
anaphylaxis between schools with peanut free lunch tables and those that did not separate
children. However, they failed to demonstrate a difference between schools that served or did
not serve peanut (19). Thus to advise parents correctly, it is imperative that accurate local figures

are collected.

To do this, we need to have correct information on the environment that these children are living
in and collect information on their social behaviours, eating out habits and Irish school FA
practices. This data will give us an insight into FA within Irish society as well as providing context
within which AARs are occurring. It is also essential that in the design of this type of study that
there is attention placed on ensuring that all children enrolled are truly still food allergic at the
time of enrolment, as most children outgrow their milk and egg allergy and 10 to 20% of nut allergy
will also resolve. Enrolment of non-allergic children would risk under estimation of accidental

reactions.
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Thus, to properly care for the increasing numbers of food allergic Irish children, ensuring their
safety and at the same time their social inclusion, a prospective study of accidental allergic
reactions (AARs) to food, in a well-defined population of food allergic children, is necessary. With
limited access to allergy services in Ireland, the parents of FA children have relied on a range of
information resources. Many online resources accessed by Irish people are not evidenced based.
FA stories reported by the Irish media, particularly the 3 fatal anaphylaxis cases we have had in
Ireland in the last decade have had a deep impact on the psyche of Irish people. It is important
that we provide a story which counteracts the negative bias that the national media has towards

FA.

Rationale for this study

The information that is collected as part of this prospective study, will allows us, as clinicians to
provide parents with relevant, valid, local information that will help them to risk stratify in
different environments, to contextualise the risk that FA places on their child and by doing so
come closer to achieving the delicate balance between over protection and endangerment. We

feel confident, that this in turn will contribute to improving the quality of life of our patient cohort.

In addition, this study cohort represents the vast majority of patients seen in the Dublin allergy
clinics; it includes 25% of children between 2-16 years of age already reviewed in the CHI allergy
service in 2018. Their avoidance practice and response to accidental reactions will be
representative of the training that we provide in our clinic and thus provide us with a platform for

continued improvement in quality of or emergency preparedness training.

These results of this project, have the ability to make a real difference for FA children in Ireland.
They will allow us, going forward, to inform key stake holders in the care of children in the public,
such as Tusla (child and family agency), Department of Health and Department of Education advise
with regards to AARs in Irish day cares, schools and after school environments. Data reported
within chapters 2 to 4 has also been used to design an educational tool for parents of newly

diagnosed nut allergic young children. This tool will be discussed in chapter 5.
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Section 1.3: METHODS

Introduction

A prospective observational study- “Recording Accidental Allergic Reactions in Children and
Teenagers” (ReAACT) was established in November 2018. What follows is a description of the
methodology for ReAACT. Much of this section is applicable to chapter 2-4 and should be referred

to while reading these chapters.

Study sites

This was a multisite study, incorporating two tertiary referral allergy centres- Children’s Health
Ireland (CHI) at Crumlin and Tallaght as discussed in the introduction. All patients attending the
allergy clinics at these sites have their food allergies diagnosis evaluated and confirmed by
international best practice through a combination of standardised history taking, testing and oral
food challenges (OFCs). Protocols for performing skin prick testing (SPT) and open food
challenges have been standardised across the two centres. Similarly, training on food allergen
avoidance and emergency readiness is standardised across the two clinics allowing for

recruitment from both sites.

Participant identification

To be enrolled in the study, children attending the CHI allergy service needed to fulfil the

following inclusion criteria.

The inclusion criteria were:

1. Age

Children had to be >2 years but less than 17years of age. Children with FA tend to also have
atopic dermatitis (eczema) as genetic eczema (e.g. filagrin mutation). Atopic dermatitis is the
first step in the allergic march and a high risk factor for the development of FA. In infancy,
eczema is at its most active, triggering regular pruritus, often acutely with variable cutaneous
erythema thus making it more difficult for parents to correctly differentiate between acute
allergic reactions and eczematous flares. Similarly, perioral reactions to histamine releasing and
topically irritating foods such as tomato are very common in infants and commonly mistaken for

IgE mediated food allergic reactions. It was decided, in light of this, to exclude infants < 2 years
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of age, in order to minimise recording of non-immediate or non-IgE mediated food allergic
reactions. In addition, almost all of our patients under the age of 2 are engaged in active
programs for reintroduction of dairy and or egg via ladder models. Furthermore, most of those
under 15months are still in engaged in allergen first exposure programs. The nature of these
programs, are that non accidental allergic reactions are relatively common (20) . Furthermore,
the distribution of atopic dermatitis in young atopic infants is primarily facial especially in boys
(21). Inflamed perioral atopic dermatitis combined with messy early feeding behaviours leads to
high numbers of perioral erythematous reactions, due to contact reactions (22)and/ or response
to direct histamine release from tomato based foods etc. All of the factors outlined above
highlight the regularity of reactions in this cohort. In order to accurately differentiate accidental
food allergic reactions from non specific contact, reactions due to trials of food on egg and milk
ladders and to new foods would require a prospective daily diary model with frequent contact

(weekly) with study team.

Participants were <17 as this is the upper age limit for referral to CHI Crumlin and Tallaght.

2. Diagnosis of IgE mediated food allergy.

Children recruited to this study had a confirmed diagnosis of immediate type IgE mediated FA to
common food allergens: cow’s milk, hen’s egg, peanut, tree nuts, fish, kiwi, seeds. More
unusual/rare allergies to foods rarely encountered in childhood such as singular allergy to
shellfish, caviar for example, were not included. However, if children allergic to a common food
allergen were also allergic to an unusual food allergen, these were included. Children with both

singular and multiple food allergies were included.

Participants were defined as having a diagnosis of IgE mediated FA if either of the following 4

criteria were met at study entry:

(i) a clear history of a recent reaction (previous 6 months) clinically consistent with immediate

IgE mediated allergy and a positive skin test >3mm

(i) a history of a reaction in the past (not necessarily the recent past) and a skin test in the past 6

months to that allergen, of >7mm
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(iii) a positive OFC performed at CHI Tallaght or CHI Crumlin in the past 6 months.

(iv) a history of a reaction in the recent past (previous 6 months) and evidence of sensitisation to

a non- specific lipid storage protein (LPS)

This strict study inclusion criteria ensured that participants were still food allergic at study entry.
Clinical history and evidence of sensitisation alongside OFCs are the mainstay for the diagnosis

of FA.

The exclusion criteria were:

1. <2yearsor>16years

2. Anisolated diagnosis of non-IgE mediated FA ( e.g. Eosionphilic oesophagitis or food
protein induced enterocolitis) or pollen food syndrome. Pollen food syndrome can occur
in patients with seasonal allergic rhinitis; they experience allergic symptoms on eating
certain plant foods as a consequence of clinical cross-reactivity with homologous

epitopes found in them (23).

3. Cow’s milk (CM) and/or hen’s egg allergy on the IFAN cow’s milk or hen’s egg ladder
without evidence of a recent reaction. Many children attending the allergy services were
on the milk and IFAN cow’s milk and hen’s egg ladders. Children with an isolated CM
and or egg allergy on a ladder without a recent reaction were not included. Access to
OFCs is limited in our service and are not routinely done in children on ladders. Children

with singular unusual food allergies were also not included.

4. Participation in another research study
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5. Adiagnosis of a condition that can be difficult to differentiate from acute allergic
reactions such as Physical or Idiopathic Urticaria, Cutaneous or Systemic Mastocytosis,
very severe or difficult to control atopic dermatitis. The study did include numerous
multisystem allergic children with eczema, including those with severe eczema on
biological therapy. We considered that it might be difficult to accurately assess
immediate type reactions in the uncontrolled eczema group. There was only one child
who was excluded from participation due to uncontroled atopic eczema during

recruitment.

6. Children with a significant or complex medical history such as cystic fibrosis or
developmental delay. We considered these children’s behaviours and activities would
not be representative of the general allergy population. Children with chronic conditions
have decreased social functioning (24). They might also have excessive levels of
supervision not in keeping with other children of their age. We did include children with

autistic spectrum disorder.

Participant recruitment

Participants and their parents were recruited from the allergy clinics and day ward at CHI Tallaght
and the allergy clinic and day ward at CHI Crumlin. Patients who had attended the clinic in the past
6 months had their case notes reviewed. If they met the study criteria, they were contacted. Both
new and return patients were recruited. Participants were recruited over 7 months (November
2018 to May 2019). As reaction risk, type of food ingested, and environment, are different at
different ages, recruitment was to 3 age subgroups: group 1 (G1), 2-4 years of age, group 2 (G2),

5-12 years of age and group 3 (G3), 13-16years of age.

Process of recruitment and consent:

Parents and participants were recruited by two methods:
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1. During clinic and day ward attendances (in person).

Parents were provided with details of the study, by the study team both verbally and in
written format, in the form of the patient information leaflet (PIL) (see appendix). This
included: background and rationale for doing the study, the benefits of taking part the
study, data to be collected. It was made clear that study participation was voluntary,
that refusal to participate did not affect their child’s clinical care in any way and that
participants could withdraw from the study at any stage. Parents were approached in
the waiting room at clinic attendance or in the day ward. Families had sufficient time to
read the information and have questions answered while waiting for skin testing to be
measured/interpreted and while awaiting education. If agreeable, the consent form was

signed by the parent and then collected by the study team.

2. Outside of clinic appointments (over the phone).

Parents were contacted and invited to participate if they have attended the allergy
service in the last 6 months and met the inclusion and exclusion criteria. Verbal
information was given over the phone and the PIL and consent form along with a stamp
addressed envelope (SAE) were sent by post. These parents were contacted again 2-3
days after the initial phone call to answer any questions and clarify participation. Verbal
consent was provided, and written consent forms were returned in the SAE via post to

CHI Crumlin.

Baseline data collection

A 42-item baseline questionnaire was completed with the parent and patient (Appendix) in the
form of a structured patient interview and combined with information from the participants

medical record. It gathered the following information:

Demographic information: age, sex, ethnicity as per Irish census identifiers (White Irish or White
non-lIrish, Black or Black Irish, Asian or Asian Irish) , mother and father’s occupation, single
parent home, number of siblings, living environment (urban or rural). Lived in emergency
accommodation during the study period (Emergency accommodation is that which is provided
to those that have become homeless). The term ethnic minority described all participants from

Black/Black Irish and Asian/Asian Irish ethnicities.
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Clinical information: confirmed food allergies, history of anaphylaxis; associated atopic
conditions, eczema, asthma, and allergic rhinitis (AR). A previous history of anaphylaxis was self-
reported. This was recalled by parents and was backed up by evidence from clinical notes in
most cases. Receipt of the standardised education and training (as described in section 1.1) was
checked for all participants. If there were any concerns over a participants education, they were
directed towards the clinical team for further education. No additional training or advice was
provided as part of this study. Thus, patients who did not take part in ReAACT were not

disadvantaged.

Details of their childcare plan/schooling anticipated for the following year: (School: primary,
secondary, creche/minder, after school,). Details from their school regarding eating policy “nut

free”, eating at separate tables, storage of adrenaline autoinjectors was collected.

Details of participation in social activities and eating out: attendance at parties, friend’s houses,
extracurricular activities (ECA), visits at food establishments, routine practices at cultural

holidays (e.g. Easter and Christmas).

Details of holidays planned: mode of transport, destination.

Once recruited into the study participants were followed for one year. All participants were
contacted at 3 monthly intervals ( 4 contacts in total) by phone to collect information on
accidental allergic reactions (AARs) (The methodology relevant to this is described in detail in
chapter 4). At these contacts, parents were asked if there was any change in the frequency of
going to eateries, their child’s participation in ECAs, attendance at parties or friends’ houses, or
their stage in school. If there was a change, this was noted. If there was a change in the age
group, this was changed and was reported as their category within the study, i.e. participants
could not be in more than one age/school category at a time but could be within different

groups at different study intervals.

Data collection period: November 2018 and May 2020.

A proportion of participants were still being followed at the onset of the first wave of the COVID-
19 pandemic and the associated lockdown that was imposed. In Ireland all schools and

preschool CCS were closed from 13" March 2020. All social gatherings were banned from March
24™ with food establishments only operating take away from that date (25, 26). Participants who

had ended their 1-year follow-up on or before 12™ March 2020 were deemed to have been
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followed during “normal circumstances”. Reaction data collected between 12" March and May

30t 2020 was deemed to be during “unusual cicumstances” as the country was in lockdown.

Data management

Data was stored on an encrypted and password protected Excel datasheet. Data was transferred
to SPSS version 27 (2018; SPSS Inc., Chicago, IL, USA) for analysis. All participants were assigned
a study ID number. Data was pseudo-anonymised. The consent form contained the participants
name and their ID number and thus represented the code to unlock the anonymisation of the
data. It was stored in a secure location within the Allergy research office in CHI at Crumlin. As
participants had to be contacted throughout the study, it was not possible to have the data
completely anonymised. Only the participant’s study ID number was linked with other data

sources ( data sheets, allergic reactions data etc) thus representing linked anonymity.

Ethics

Ethics approval was received from both the Research Ethics Committees (REC) in CHI at Crumlin
(REC Reference: GEN/672/18) and CHI at Tallaght (SJH/TUH REC) (REC Reference: 2018-09

Chairman’s Action (6)).

Sample size calculation

The total population of patients aged 2-16 years attending the allergy clinics in both sites
amounted to 2095 at the time of study commencement in 2018. A sample size calculation on
this total population with confidence level of 95 and interval of 5 % was 325. We increased the
level to 99 with an interval of 5%, the sample size was 505 to calculate the AAR in the group as a

whole.

The total population of children with FA attending our service was subdivided into 3 age groups:
G1 (2-4 years): 582; G2 (5-12 years): 1222; G3 (13-16 years): 291. A sample size calculation on
each of these 3 groups was done. The sample size necessary for a confidence level of 95 and

interval of 5 for each age group was calculated: G1: n=232; G2: n=294; G3: n=166.

28



Data analysis

Data was inputted into Microsoft Excel and then into SPSS (version 27: 2020; SPSS Inc., Chicago,
IL, USA for analysis). Data was cleaned using SPSS “detect duplicate cases” tabs. Then,
descriptive statistics were compiled for all variables to ensure the data made sense.
Demographic and clinical characteristics were compared using two-sample t-tests or Wilcoxon
rank-sum tests for continuous variables and Fisher’s exact or chi-squared tests for categorical
variables, as appropriate. Continuous variables were visually assessed for normality using
histograms. For normally distributed data, mean and standard deviation was reported. For data
with a skewed distribution, median, lower and upper quartiles were reported. All tests were
two-sided, and significance was set at 0.05. To ensure a high level of accuracy, confidence
intervals were set at 95% and the study was powered at 80%. A P < 0.05 was considered
statistically significant. Proportional differences between categorical variables were calculated

by using relative risks (RR) as this was a prospective study.
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Section 1.4: RESULTS

Subject enrolment and data collection

Process of data collection over the one-year study period

Five hundred and thirty-five patients between 2 and 16 years were enrolled into REAACT over a

7-month period (November 2018 to May 2019). After enrolment, there were 4 dropouts. These

4 were consented to take part in the study but were unable to be contacted by phone to

complete the initial questionnaire; therefore they were considered “dropouts”. Consequently,

baseline demographic details and clinical characteristics were collected on 531 children. (Table

1.3.1). Thirty-three participants were lost to follow up; We were unable to contact them after

collection of initial baseline data (Figure 1.4.1). Therefore allergic reaction data was collected on

498 children. Overall, there were 324 participants who were followed for a full 12 months during

normal circumstances.

Figure 1.4.1: Flow of participants

33 lost to follow-up
[unable to contact by
phone after recruitment)

Recruited
[n=535)

U___

Baseline data
[n=531})

4 dropouts:
unable to contact

Maonitaring of AARs for 12 months

N

Complete AAR data
[n=442}

(n=56)

Partial AAR data

Figure 1.4.1 legend: This shows the flow of participants through the study.

AAR data analysed
[n=428)}

Participants with data during
“normal circumstances” *

(n=324)

*Normal circumstances: participants who had a full 12 months follow up prior to the covid-19 pandemic and lockdowns

Abbreviation: AAR: accidental allergic reactions.
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Of the 531 participants, just under half (45%) were recruited over the phone with the remaining
55% recruited in person. In total 4744 calls were made by one researcher to both recruit
patients and then to collect data on AARs over the study period. There was a total of 5
attempted contacts with each participant (1 at recruitment to collect baseline data, 4 follow up
calls at each quarter to check for AARs). Three attempts to contact participants by phone were
made at each quarter. There were a number of recruits that could not be contacted, and this
resulted in missing data for that quarter. Over the 1-year period of observation for AARs, 442
(88.8%) participants were able to be contacted at 4/4 of their 3-month follow-ups, 34 (6.8%) at
3/4 follow-ups, 13 (2.6%) at 2/4 follow-ups and 9 (1.8%) participants were able to be contacted
at 1/4 follow-up phone call. Nineteen (3.8%) participants were uncontactable at the end of their
4™ quarter (12 months timepoint). All of these participants were contacted subsequently

between 6-9 months later to check for AARs during their last quarter in the study.

Participants were contacted a mean of 2.1 times at each quarter before data could be collected.
Of the 531 enrolled, the participant’s father was the primary contact in 75 (14.1%). In only 10
(2%) cases, did both the mother and father provide data . In 488 (98%) of cases, the same

parent was spoken to on all 5 occasions.

Subject characteristics

Of the 531 participants recruited, the median age was 7 years (LQ 4, UQ 10). Participants were
divided into 3 groups based on their age. Group 2 (G2) (5-12 yrs) accounted for more than half of
the total (n=310, 58%); Group 1 (G1), the preschool aged group (2-4 yrs) accounted for just over
a quarter (n=141, 27%) with the adolescents in group 3 (13-16 yrs) making up the remainder
(n=80, 15%). The number in each group reflected the age breakdown within the clinic

population.

Over two thirds (66.1%) were male. The majority of participants (n=447, 85%) were of Irish Celtic
origin (Table 1.4.1). The majority (n=432, 82%) lived in urban areas; only 2 participants had lived
in emergency accommodation during the study period. Over 90% of families had between 1 and

3 children.
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97% had at least one other co-existing atopic condition; eczema (n=265, 49%), asthma (n=221,

42%), allergic rhinitis (n=330, 62%). Over two thirds (67%) had 2 or more FAs. Peanut (64%) and

treenut (48%) were the most predominant allergens with a third of participants allergic to hen’s

egg (33%). A number of participants with common FAs also were allergic to less common

allergens e.g. pulses (n=42, 7.9%), fruit (n=46, 8.6%), shellfish (n=17), wheat (n=7), chicken (n=5),

coconut (n=6), soya (n=3). During recruitment, no child were found or excluded for having a
singular unusual FA. 10% of individual who had IgE symptoms to the more common allergens
also had PFS. Of note, 2 participants were sensitised to non- specific lipid transfer proteins
which had been the cause of allergic reactions in the past. A quarter (25%) of participants
reported they had a history of anaphylaxis. Overall, 9 (1.7%) participants had a diagnosis of

autistic spectrum disorder (ASD).
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Table 1.4.1: Baseline characteristics of participants

Participants with baseline data

Participants monitored for reactions*

(n=531) (n=498)
N (%) N (%)
Gender n (%)
Male 355 (67) 344 (69)
Female 176 (33) 154 (31)
Median age at recruitment (yr) 7 7
(Lq, uQ) (4, 10) (4, 10)
G1n(%) 141 (27) 131 28]
G2 n(%) 310 (58) 291 (58)
G3 n(%) 80 (15) 76 (15)
Ethnicity n (%)
White: Irish 447 (85) 415 (83.3)
White: Non-Irish 38(7) 39(7.8)
Black or Black Irish 10 (2) 9(18)
Asian or Asian Irish 36 (6) 35(07)
Number of food allergies n (%)
1 food allergy 174 (33) 167 (33.5)
> 2 food allergies 357 (67) 331 (66.5)
Food allergens n (%)
Cow’s milk 79 (15) 77 (15)
Hen’s egg 187 (35) 182 (36)
Peanut 339 (64) 315(60)
Treenut 258 (48) Zig Eg?)
Fish 50 (9.5)
Previous history of anaphylaxis n(%) 134 (25) 135 (27)
Other atopic conditions n(%)
Eczema 265 (49) 255 (51)
Asthma 221 (42) 224 (45)
Allergic rhinitis 330(62) 300(60)
Number of allergic co-morbidities
1 146 (27) 128 (26)
>2 385 (73) 370 (74)
Environment n(%)
Urban (city, town) 432 (82) 402 (81)
Rural (farm, isolated) 99 (18) 96 (19)
Family size (including child) n(%)
2 35 (6.6) 26 (5.6)
3-5 481 (90.6) 460 (92)
>6 15 (2.8) 12 (2.4)
Single parent household n(%) 35 (6.6) 32 (6.4)
If yes: single mother 31 (88.6) 30 (93.7)
Emergency accommodation at any time during 2(0.3) 2

the study n(%)

* This was the total number of participants who had full or partial data for reaction monitoring and will be described in chapter

3.
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Section 1.5 DISCUSSION

This large prospective study of 531 participants is the largest Irish observational study of food
allergic children and adolescents to date. It provides local, real-life data on a whole range of
elements of FA Irish children and adolescents. It not only establishes norms for Ireland but also

facilitates comparison with studies from other countries on FA children.

We believe this cohort to be representative of FA children in Ireland. As outlined in the
introduction, due to the evolving nature of Allergy services in Ireland, the CHI allergy service is
currently referred and accepts all cases of FA in Leinster. At the time of recruitment there were
2050 children registered as patients of the service, from which the study cohort (n=531) was

recruited.

Demographic details

Over two thirds of participants were male which is consistent with American and Canadian
observational studies of food allergic children (27, 28) but differs from other studies of Australian
or British populations of food allergic children (2, 29). The ethnicity of this study population
reflects that of the general Irish population with Irish Caucasian (85%) making up 85% of the
ReAACT population and 82.5% of the Irish population (30). The other 15 % were from minority
groups. There is a growing evidence base on the disparities that exist in FA management among
ethnic minorities which is likely due to a number of social determinants such as education, access
to food and social contexts (31).This study was not designed specifically to examine the risk of
accidental food reaction in children from minority groups but data from those gathered is analysed

separately in subsequent chapters.

Some of the demographics of this study population differed from that of the general Irish
population. 82% described themselves as living in an urban area. This is higher than the national
average of 63% (10). However, the higher number of urban dwellers is due to the catchment area

of the allergy service being primarily urban as outlined in the introduction.

Over 90% of families had between 1 and 3 children which is reflective of the national norm. The
average number of children per family in Ireland has remained at 1.38 over the last decade (32).
A minority of families (6.6%) described themselves as one-parent families which is just under 3
times less than the number within the general population (18%) (32). Single parenthood is
strongly associated with lower socioeconomic (SE) status in many populations (33, 34). In contrast

FA is associated with higher SE status (35) so one might conclude that it is not unexpected that
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there is a lower number of single parent families among these food allergic families. However, it
must be remembered that there is little FA knowledge in more deprived areas where single parent

families are more common (36) and this may account for the lower numbers in this study.

The current housing crisis in Ireland has caused the number of homeless people in Ireland to rise
(>8000 since 2020, 532 families) (37) due to the lack of affordable rental accommodation and
social housing. It was therefore important to identify how many of the study population were in
emergency accommodation at any point during the year in the study. Living in cramped, shared
living quarters poses another challenge for FA families, one which 2 participants (0.37%) had to
cope with in this study. In 2018, there was an estimated 0.3% of 1 million <15 yr olds living in
emergency accommodation (32). Therefore, 2/531 is overrepresented in comparison to the

general population.

We included children with autism spectrum disorder (ASD), of which there were 9 (1.7%). This is
similar to the most recent estimate of prevalence in the Irish population of 1.5% (38). In contrast,
an American population-based study recently found an increase in self-reported FA in children

with ASD (39).

Definition of food allergy

FA is strongly associated with other atopic conditions and 97% of the ReAACT population had a
co-existing atopic condition. Other populations recruited from allergy clinics in other countries

have similarly high rates of atopy e.g. eczema (51-70%), asthma (43.5-57.7%) .

The definition of FA used in a study impacts on the results and the comparability of the study. The
gold standard of FA diagnosis is the Oral Food Challenge (OFC) (40). However, it is not always
feasible to achieve this standard, due to resource limitations and participate reluctance. Kelleher
et al recently developed a new algorithm for the diagnosis of IgE-mediated FA in clinical studies of
young children relying on clinical history and/or SPT in the absence of availability of OFC and

showed it reliably excluded FA (41).This study’s onset preceded this development.

All of our patients had both a history of a reaction and evidence of sensitisation by skin prick test.
In particular, those with cow’s milk and hen’s egg allergy had to have a history of a recent reaction.
A substantial proportion (25%) reported at least one episode of anaphylaxis prior to study

commencement. This was retrospective self-reported data, so it may overestimate the actual
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incidence of past anaphylaxis. A thorough analysis of symptom profile for all reported cases was

possible for most participants.

Clinical characteristics

The profile of food allergies is comparative to other international studies, Kapoor et al did find
quite a similar distribution of FA in their UK allergy clinic population with a median age of 6 years:
(PN 61%, TN 54.8%, cow’s milk 19.4%, hen’s egg 33.1, fish 12.4%)(12). In our study , in which the
median age was 7yr, the distribution was remarkably similar as displayed in Table 1.31. Almost
half of our study population had a treenut allergy and 64% had a peanut allergy. This corresponds
with what we understand about treenut allergy prevalence from other populations. The Australian
HealthNuts group has shown that the prevalence of treenut allergy is the same as peanut allergy
at 6 years (42). The prevalence of cow’s milk and hen’s egg allergy is unsurprisingly lower than in
the Baseline study, whose cohort were all infants. We only included children with a recent cow’s
milk or hen’s egg reaction as allergic to either protein. Complete Resolution of these allergens is

common by age 4-5 years (43, 44) and SPT correlates poorly with clinical reactivity (45).

Emerging food allergies in Ireland such as pulses (7.9%) and fruit 8.6%) were also represented in
the study. It is important to note that fruit can be a cause of anaphylaxis, with kiwi, banana and

mango being the most common culprits (46).

Over two thirds of our study population had 2 or more FA. This is comparable with other study
populations worldwide, recruited from allergy clinics, with similar median ages, e.g. British
populations (47-71%) (11, 12), American populations ( 75-79%) (47), Canadian populations (45.9%)
(18).

FA is strongly associated with other atopic conditions and 97% of the ReAACT population had a
co-existing atopic condition. Other populations recruited from allergy clinics in other countries

have similarly high rates of atopy e.g. eczema (51-70%), asthma (43.5-57.7%) (15, 17, 28, 48, 49) .

Data collection

The original recruitment consent and collection of baseline data occurred with the participant’s
mother in 85% of cases. This was unintended, however in each case either the child attended with

their mother, or her contact details were listed as first next of Kin. In much of Irish society, the
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mother retains the role of primary caregiver irrespective of her employment status and therefore
data collection from her likely enhanced data correctness. Similarly, a UK based study found that

62.1% of paediatric patients attend with their mother (50).

Conclusion

The purpose of this chapter was to provide some background to allergy in Ireland and also to set
the scene for the upcoming chapters. By providing the demographics of the participants, we allow
the reader to understand how this population compares with, firstly the general Irish population
and also to the populations of allergic children seen in allergy clinics worldwide. The recruited
population are representative of the wider Irish childhood population, and food allergic study
populations in the western world. The following chapters build on this information and provide a

unique insight into food allergic children and adolescents in Ireland.
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Chapter 2: Social activities and eating out practices of Irish food allergic
children
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Section 2.1: INTRODUCTION

In order to study accidental reactions in food allergic children it is first essential to gain an insight

into the food related practices of the population.

Food is an integral part of most social activities, for children just as with adults. Childhood social
engagements such as parties, play dates and sporting activities have food associated with them.
All-important family celebrations tend to be marked by the preparation and sharing of food.
Similarly, cultural events are marked by traditional meals or specific foods and treats.
Furthermore, visiting food establishments is an essential part of modern family life. Birthdays and
weddings and other important life events are often celebrated in such places. Eating outside of
the home is now a regular family practice. Understanding the degree to which FA children and
their families partake in all of these activities is critical to any evaluation of accidental reactions.
It cannot be presumed that the practice of this cohort is similar to that of other children and
families. Parents and carers of FA children perceive a risk from food related activities and their

coping strategies can include avoidance and restriction.

Furthermore, it cannot be that that the social practices recorded in one country or environment
are applicable elsewhere or remain similar over time. Social activities are influenced by culture,

disposable income, working practices, changing trends etc.

Irish societal activities

In just over a generation, the fabric of family life in Ireland has changed to reflect more that of our
neighbours. Ireland evolved from one of the poorest countries in Western Europe to one of the
most successful with a thriving economy, increased living standards with the second highest gross
domestic product (GDP) per capita in Europe in 2006. The worldwide crash of 2007 brought the
country into recession. Nevertheless, the economy recovered and in 2020, Ireland had the 3™
highest GDP in the world (51). Irish families now have increased disposable income (net growth
of 5.2% in 2019, 6" highest in the world) (52); the median household disposable income in 2019
was €43,552 (53).

This has resulted in a change in social habits. In particular, the Irish are eating out more. Irish
households’ spend 14.4% of their overall expenditure on catering services, which includes
restaurants, takeaways, cafes, and canteens (data from 2018 spending) (54) which is more than

double the EU average of 7 per cent.
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In conjunction with this, a change in social structures has led to a decline in the average number
of children per family from 1.82 in 1996 to 1.35 in 2016 (32). This provides families increased
opportunity to involve children in social activities and eating out. Statistics on Irish children

involvement in sports comes from peer and non-peer review.

The children’s sport participation and physical activity study 2018 reported that 80% of primary
and 58% of secondary school pupils reported participating in community sport (outside of school)
at least once a week (55). Indeed, primary school aged children (5-12 yrs) in Ireland have one
of the highest levels of physical activity among 42 WHO countries and regions, with almost
70% reporting 60 minutes of exercise 4/week (56). The longitudinal Growing up in Ireland cohort
study found that three-quarters of nine-year-olds were involved in some form of organised sports
club, the rate being higher among boys (84%) than girls (67%)(57) but this decreases to 28% at 13
years(58). However, these rates sharply decline in adolescence, with 45% of girls and 31% of boys

reporting never taking part in community sport. A similar decline is seen in other populations (59).

Socialisation with peers by visiting their houses is another important activity for children and
adolescents. Data from the Irish “Growing up in Ireland study” showed that 82% of 10 yr olds have
3 or more friends (56). There is little data on attendance at birthday parties. However, in 2016, a
non-peer reviewed, Irish birthday party survey reported that inviting every child in the school class
was common for children under 8yrs but that an average figure of approximately 11 were invited
if the child is aged between 8 and 12yrs (60) . It also found that most primary children are invited

to an average 8 to 12 parties a year.

Food allergy and social activities

Children with FA are at risk of exclusion or over supervision during social activities due to anxiety
around allergen exposure. In food establishments (FE) specifically, the risk of cross contamination
of food products and the necessity to entrust to others the care or partial care of the child can
propagate anxiety in parents (61). Exposure to new situations and social activities is integral to
developing adaptive coping skills, social self-confidence, and healthy social relationships. Social
isolation can result if food allergic children are prohibited from going to birthday parties, sleep
overs and school trips (62) . It is also interesting to note that following a negative food challenge,
the social life of the child and family has been shown to significantly improve (63) , which again

highlights the potential negative impact that FA can have on social functioning.
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Food allergy and eating in food establishments.

FA should not prohibit those with FA visiting and eating within FE. With appropriate planning and
communication, as well as clear systems in place within FE, all food allergic consumers should be
able to eat out in most types of restaurants. All food businesses have a legal obligation to provide
safe food for their customers. FE in the EU are mandated under law to communicate with
consumers about food allergens. EU legislation (EU FIC) introduced in December 2014 aimed to
improve food allergen information provision for customers by requiring retailers of non-
prepacked foods to provide written information related to the content of one or more of 14
specified food allergens within their foods. The Food Safety Authority in Ireland (FSAI) is the
regulatory body that protects consumers and ensures compliance around food safety among
eateries in lIreland. It provides guidance to eateries on how eateries can display allergen

information.

Improvements in allergen information provision and raised awareness of FA in eating out venues
in the UK, have been reported following this legislation (64). Unfortunately, this is not always the
case. There was a high-profile media case in the UK in 2019, where a young man was asked by a
restaurant to either bring his own food to the FE and pay a “corkage fee” to eat it there or to sign
a disclaimer that his food was a risk of cross-contamination (65). As well as that, not providing or
providing inaccurate written allergen information for customers was cited as one of the reasons
Closure Orders were served on 7 Irish food businesses over 1 year (2017-8) (66). One of the goals
of our allergy clinic is to empower the attending FA children and adolescents to participate in all

aspects of life in a comparable way to their non allergic peers.

The aims of this chapter are:

1. Toreport on the practices of food allergic Irish children attending our service in relation to their

involvement in social and family activities as well as visiting food establishments.
2. To consider the results in the context of available data on cultural norms within our society.

3. To identify areas for future education strategies.
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SECTION 2.2: LITERATURE REVIEW

2.2.1 Introduction
This literature review examines what is currently known about the impact of FA on the social
activities of children and their families. It specifically looks at the evidence concerning eating

out, socialising and participation in activities.

2.2.2 Methods
Two searches were undertaken for this literature review.
(i) Participation in social activities
The following databases were searched for studies published in English: PubMed,
Medline, Embase, Cochrane, Psyclinfo, Cinahl and Web of Science. The following
search terms were used: food allergy, food hypersensitivity, child, paediatric,
pediatric, social, activit*,
(ii) Visiting food establishments
The following databases were searched for studies published in English: : PubMed,
Medline, Embase, Cochrane, Psycinfo, Cinahl and Web of Science. The following
search term were used: food allergy, food hypersensitivity, child, family, eat*, food

consum¥*, restaurant, takeaway, food establishment,

2.2.3 Results

Part A: Participation in social activities

There is very little quantitative research looking at food allergic children’s participation in social
activities. Most research is qualitative which gives in-depth data but may not be representative.
There is, however, a multitude of research on disease specific quality of life (Qol). Social

limitations are one element that impacts QolL.

Participation of food allergic children in social activities

There is a paucity of data on the actual day to day activities of food allergic children. There are
social limitations due to anxiety around allergen exposure and subsequent reactions. Springston
et al found a wide range in levels of QoL among food allergic families, caregivers consistently
reported being troubled by social limitations (67). An American study, which looked at how FA

changes families’ behaviours and activities, found that birthday parties, traveling, dining out and
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entertainment activities present challenges for parents (68). More than half of parents have
missed important school functions and 82% have changed family traditions to accommodate FA.
The study by Bollinger et al provide data on the impact of FA on daily activities (69). This American
paper uses their own unvalidated questionnaire, the food allergy impact scale (which included a
child social activity subscale). It included 87 participants (mean age children 5.1yrs) recruited from
a single university-based allergy clinic therefore reflecting a mostly homogenous population; it is
not stated if they received training on allergen avoidance and FA management. They found that
FA disrupts a variety of activities; 11% don’t go to friends’ houses, 11% don’t do sports and 7%
don’t do other extracurricular activities. The biggest impact was on autonomous events with 26%
not staying over in a friend’s house, 26% not going to camp and 10% not going to birthday parties.
However, a limitation of this study is that it does not provide the reader with any idea of the rates
of these social activities within non-allergic children in the American setting. In addition, the mean
age of the children of participants was 5.1 yrs (range 8 months-17yrs) so therefore sleep overs and
camps are not age-appropriate activities for many of their participants. They also do not report,
of those who attended social events, did they eat there. It was also performed almost 2 decades
ago; times have changed since then.

Another American study used their specifically designed Social Activity Limitation Impact (SALI)
guestionnaire and recruited 293 participants from social media (70). This study found that the
following activities were most limited: going to camp, going to friends’ houses, , playing sports
(practices, games), attending field trips and other extracurricular activities (e.g., scouts, clubs)
(70). They also report that parents who are more worried and burdened by their child’s FA were
more likely to limit their child’s activities even in situations of increased ability to monitor their
child and that limitation of social activities may pose a burden on the family’s QOL with increased
parental burden reported. Activity limitation, particularly in settings where parents may perceive
limited ability to monitor their child’s safety, was associated with children’s FA severity, including
fewer recent reactions and hospitalizations. Indeed, mothers who have experienced anaphylaxis
in their FA child are more likely to restrict a child’s activities (71). A UK based study of 20 children
found that those with peanut allergy felt more restricted in physical activities when compared to
children with type 1 diabetes (7).

Two recent multicentre studies, in which participants were recruited from advocacy groups and
recruitment companies APPEAL-1 and APPEAL-2 examined the involvement of children and
teenagers with peanut allergy in social activities. APPEAL-1 was the quantitative study and
included participants from Ireland. The total study population in APPEAL-1 was 1846

respondents, comprising 419 adults with peanut allergy (self-report), 546 caregivers who
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answered for the child with PA (caregiver proxy-report) and 881 caregivers of a child with peanut
allergy, who answered regarding the impact of peanut allergy on themselves. Parties and social
gatherings posed difficulties with 67% reporting feeling restricted (72).

In APPEAL-2, the follow-on qualitative study, almost all children and teenagers reported a
negative impact of peanut allergy on their social activities (73) . For children and teens, using
“avoidance” as a strategy of disease management included not only restaurants, but avoidance of
certain places (e.g. cinemas) as well as missing activities with friends. Children and teenagers felt
left out or envious due to being unable to attend social events and share food with others. These
studies were done to highlight the difficulties that those with peanut allergy face. However, it is
important to highlight that these difficulties were not universal, and a sizeable number of
participants reported no or little restrictions in certain activities e.g. with regards socialising with
friends, nearly 50% felt they were not restricted/mildly restricted because of their FA.

There is, some evidence that food allergic children are “living an ordinary life with FA”. Alanne et
al interviewed parents of food allergic 2-year-olds and found parents were getting on with life and
planning around activities, however the authors do highlight that this may reflect a highly
motivated and resourceful population that volunteered to take part in the study (74).This
population contrasts with the previously mentioned studies which recruit self-selected
populations who are more likely to be burdened by poorer QoL and less motivated. This raises
the issues of parental personality and its influence on FA management. A paper examined
personality traits (using the Big Five Inventory- John 1991) and ability to cope with everyday FA
problems among adults (75). Counterintuitively, neuroticism did not predict more frequent allergy
issues. Instead, higher openness to experience predicted a range of issues including anxiety at
social situations and feeling excluded.

Calsbeek et al highlight that it may not be the medical condition itself that reduces participations
but the mental health disorders associated with it (76). They looked at the burden of disease in
various conditions including FA, in relation to participation in social activities in adolescents and
young people and found that the medical diagnosis itself didn’t have a significant impact on
participation, but levels of depression associated with the condition did. In situations where a food
allergic child or adolescent does participate in the social activity, the parent’s behaviour or
presence may be inappropriate for the child’s developmental age. Some parents will accompany
young children in social situations beyond the age at which non-allergic children might experience
this (77).

There may also be difficulties in ability to socialise among food allergic children. Adolescents with

FA are more likely to have insecure attachment and use avoidant strategies resulting in social
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impairment (78). Parents of younger children report a more negative impact on social activities
due to FA (71) with parents often having difficulties in trusting other caregivers. As well as the
anxiety around situations involving food and the fear of a reaction inhibiting involvement in social
activities, male teens with FA have been shown to have higher levels of anxiety related to all social
situations (social anxiety), not just food related (79). As well as that, children with FA are more
likely to be bullied (80). However, children with FA who participate in social activities such as

camps report decreased anxiety and improved QOL (81).

Part B: Visiting food establishments

Another social challenge for children and adolescents with FA is eating in food establishments e.g.
restaurants, cafes, takeaways, and fast-food establishments. The risk of cross contamination of
food products; the necessity to entrust to others the care or partial care of the child; and the
adequacy of labelling are some of the challenges encountered (61). There are a number of papers
relevant to this area with one particular research team in UK (Lucas et al) providing most of the
data.

The two main strategies parents and food allergic individuals have available to them are (i)
avoidance of food establishments and (ii) communication (82). It is important to mention that a
strategy that might keep a child safe in one place may not in another place. Different practices as
well as varying legal requirements to display allergens, in different jurisdictions have an impact
and will be discussed in more detail below.

Food allergic children visiting food establishments

There is little data available on the numbers of food allergic children and adolescents who actually
visit eateries. One American study of 294 adults/caregivers recruited at an allergy conference,
found rates of ““never eat” for fast food to be 20%, informal dining 25%, and 19% for formal dining
establishments (83). Another study from the USA, reported that 16% of families do not eat in
restaurants because of their child’s FA (69). A recent American study of 206 parents via social
media and an online survey company reported that 22% of food allergic children avoided eating
takeaway food (84). Across a number of studies, there is a common theme: returning to the
familiar eateries where their child had eaten on previous occasions (7, 61). Seeking familiarity is a
key strategy used by nut allergic adults to reduce uncertainty and anxiety while eating out (82).
Peterson et al reported that more than half of parents have left a restaurant while dining because
of their child’s FA (70). Additionally, 89% always avoid certain types of restaurants e.g. Asian
cuisine. To my knowledge, there is no data on how many of the food allergic individuals who visit

eateries actually consume food while there.
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Food allergy communication within food establishments

(i) Informing staff of FA
Appropriate communication between the FE and the food allergic child/parent is key to mitigate
risk of a reaction. This communication between the eatery and the food allergic consumer is two-
way. However, there are studies which show this communication is often suboptimal. Among 294
adults attending a FA conference in USA, 70% reported “always” alerting staff to their/their
child’s, 14% do so using something in writing (83). This is particularly concerning as this group is
likely more motivated than other groups. In a Dutch study of FA adults, 78% said they “always”
alert restaurant staff of their allergy and 64% ask about ingredients in unlabelled products (85).
These rates are even lower in studies of AARs within FE. A European study found 44% had
informed staff (86) with similarly low numbers in two American studies which are twenty years
apart: 55% (87) and 53% (88) gave prior notification to staff within FE. This topic will be explored
in more detail in chapter 3. A qualitative study of adults with FA found that informing staff was
not the norm but that conversations with staff about risk are more commonly initiated under
circumstances of uncertainty, unfamiliarity and lack of knowledge and information (89). There is
no data on difference in communication behaviours among food allergic consumers in the various

different types of eateries.

(i) Factors contributing to poor communication by food allergic consumer

There is data that there may be a reluctance to inform staff. Among nut allergic adults, checking
the ingredients was a source of social embarrassment and the desire to avoid this sometimes led
to increased risk taking (82). This is reiterated in another study which identified two major
constraints to conversations with eatery staff were: being seen as ‘fussy’ or as a ‘nuisance’ (89).
Some did not disclose their allergy to restaurant staff as they feared a conservative reaction that
would further constrain food choices (82). Eating behaviour is strongly influenced by social
context. We eat differently when we are with other people compared with when we eat alone.
One reason for this is that conforming to the behaviour of others is adaptive and we find it
rewarding (90). This may be particularly relevant for adolescents.

As well as that, a person’s ability to communicate may be a contributing factor. Numerous factors
impact this e.g. personality, first language is not that of the FE staff. Language differences have
been highlighted as a major barrier to confident communication about food content in food

establishments both when trying to eat out in restaurants in foreign countries (as well as in ethnic
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restaurants in the United Kingdom) (82). The parent’s ability to appropriately communicate with
eatery staff on their child’s allergy is particularly important as their child matures and begins to
model their behaviour. A UK qualitative study interviewed 15 parents of food allergic children ;
they found parents attempt to equip children with self-assertion skills, so that they can effectively

make others aware of their FA (61).

(iii) Communication by FE
As discussed, EU legislation from 2014 dictates that the presence of 14 allergens be disclosed in
written information in non-packaged food. We know that consumers have a desire to receive both
written and verbal allergen information in food establishments (91). A survey carried out by the
FSAIl in 2018 found that 3 out of 10 people find the allergen information that they have seen in FE
as difficult to understand (66). Turner et al highlighted that food establishments can be fully
complaint with current legislation, yet consumers may not feel confident that the FE can provide

them with ‘safe’ food, for example, due to poor communication (92).

Food allergy knowledge /training among staff working in food establishments.

The literature reports a mixed level of understanding of FA among staff working in FE. An Irish
survey carried out by the FSAI on Irish food businesses in 2019 found that allergens and
ingredients labelling was the greatest food safety worry for Irish food businesses, with over half
(53%) listing it as one of their top three concerns (93). It is important to point out that there is no
obligation on food establishments in Ireland to have a specific policy around FA or to train their
staff in FA.

Wham et al report a high level of confidence among restaurant and café managers in New Zealand
in the preparation of an allergen free meal, however, less than a quarter had received any training
on FA management (94) . The same study showed variation in practice among different types of
venues, with restaurant managers more likely to have an emergency allergy plan than café
managers (P < 0.01). Among 187 employees of eateries in Pennsylvania, only half said they were
confident they could name all ingredients in the food they served (95); 10% considered removing
the allergenic food from an already prepared meal would keep the FA customer safe. Parents
themselves, also report difficulties relating to a lack of understanding of FA by eating out venues
(64). There also appears to be inequities in the provision of allergen information for particular
allergens in eateries. In particular milk allergy may be misunderstood. Adults wishing to avoid
milk, reported that they felt less well-understood by restaurant staff which significantly limited

their food choices (96).
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Training on FA among staff in food establishments appears ad hoc. In one study, just over half of
those working in eateries considered they receive adequate training on FA (95). Studies from the
UK report rates of between 15-33% for FA training of staff working in food establishments (97,
98). Radke also highlights limited training in FA awareness for food service personnel and few
restaurants with separate equipment or food preparation areas designated for allergen-free food
(99). Not only is communication vital for the food allergic consumer but Endres makes the point,
thatitis also in the interest of food establishments to adhere to FA legislation; They highlight that
the food industry has a ready opportunity to attract new consumers by moving beyond regulatory

minimums through enhanced allergen communication efforts (100).

Focus on adolescents

There is a paucity of data on the participation of adolescents in social activities and visiting food
establishments in particular. Socialising with friends whilst accepting the restrictions of allergen
avoidance when eating out was felt to be particularly problematic for adolescents (61). Stewart
et al found that adolescents with FA face many challenges including social isolation and resulting
loneliness (101). Indeed, The European Academy of Allergy and Clinical Immunology's (EAACI)
Task Force on Adolescents and Young Adults has recently emphasised the importance of

supporting adolescents in getting involved in social activities (102).

2.2.4 Conclusion

The literature on disease specific QoL explore parent’s thoughts and feelings around participation
in social activity. However, there is an obvious gap in the literature on the actual participation of
food allergic children in social activities and their visits to food establishments. It was with this gap
in mind, as well as an awareness of the need to provide contextual information about the
environment where accidental allergic reactions are occurring, we embarked on this part of the
study. Irish society has changed significantly over the last generation. It remains unclear as to
whether the Irish allergic population within this new society is restricted to a similar degree as US
data (69, 70, 83) . Furthermore an in depth look at the Irish behaviour is more relevant to the

wider western world now more than ever before.
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Section 2.3 METHODS

Please refer to section 1.3 chapter 1 for the methods relevant to this chapter.

The participants were divided into 3 age groups: G1 (group 1, 2-4 years of age), G2 (group 2, 5-
12years of age) and G3 (group 3, 13-16 years of age).

The questionnaire described in section 1.3 (copy within Appendix) included questions about the
child’s participation in social activities e.g. attendance at parties, visiting friend’s houses, going to
discos, attendance at extracurricular activities outside of school, and camps during the school
holidays. Visit to a friend’s house was defined as visiting the house of a peer. Attendance at a
party was defined as visiting a house/venue for a birthday party in association with other children.
Information on participation in cultural holidays was collected also. “Trick or Treating” is a
Halloween ritual custom where children in costumes travel from house to house, asking for
treats with the phrase "Trick or treat". Typically, it is younger children that partake. The "treat"
is traditionally peanut in the form of a “monkey nut” or confectionary. It is very popular in
Ireland. Easter is another cultural holiday in Ireland. At Easter time, Irish children traditionally
receive a chocolate egg from a folklore figure “the Easter Bunny”. Eid al-Fitr is a religious holiday
is celebrated by Muslims with consumption of many meals; it marks the end of the month-long
dawn-to-sunset fasting of Ramadan. Other celebrations included wedding and First Holy

Communion- a catholic celebration which typically involves a celebratory lunch.

Information was also collected on visits to food establishments. The term food establishments
was used to describe all eateries: restaurants, hotels, pubs, cafes, fast-food establishments,
takeaways. The type of food establishment was not defined for parents, but they were left to

decide which term best described the FE they had visited.
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Section 2.4: RESULTS

Chapter one describes the demographic data of the 531 children and adolescents enrolled into

ReAACt and can be referred to when interpreting these findings.

Part A: Social activities

Participation in and food consumption at social activities

Parents were asked about their child’s or adolescent’s participation in a range of social activities.

Overall, 83% of participants attended birthday parties. Of those in G2 (aged 5-12 years of age),

302 (97%) attended at least one birthday party annually; 103 (41%) of this group brought food

from home to the parties. Parental supervision at parties reduced from 100% in those under 5 to

44% in G2. Overall, 387 (73%) go to a friend’s house at least once a year with 239 (62%) eating

food provided there (Table 2.4.1). A small number of adolescents attend parties (n=48, 66%),

however the majority go to friend’s houses (n=69, 94%). Over three quarters of participants in all

age groups, have friends visit their house in preference to visiting a friend’s house.

Table 2.4.1: Participation of food allergic children in social activities

Overall G1 G2 G3
(2-16 years) (2-4 years) (5-12 years) | (13-16 years)
N=531 N= 141 (27%) | N=310 (58%) N=80 (15%)
Parties n(%)
Attend parties 439 (83) 89 (65) 302 (97) 48 (60)
Bring own food to party* 183 (41.5) 44 (49) 123 (41) 16 (33)
ParenTs stay with child* 225(51) 89 (100) 133 (44) 3(6.5)
Friends n(%)
Go to friend’s house 387 (73) 46 (33) 272 (85) 69(94)
Eat food in friend’s house** 239 (62) 30 (65) 163 (60) 46 (66)
Parents stay with child** 88(22.7)) 46 (100) 39 (14.3) 3(4.3)
Sleep |over in friend’s house 57 (14.7)) 0 32 (10) 25 (36)
Discos /social n(%)
At least once in a year 34 (6.4) 0 | 20(65 | 14(18)

*Denominator: children who attend parties
**Denominator: children who visit friend’s houses

Abbreviations: G1: group 1; G2: group 2:; G3: group 3
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Those children who did not participate in social activities (birthday parties, visits to friend’s house,
discos/socials) (n=47), were more likely to be hen’s egg allergic (RR 1.67, 95% Cl 0.95 to 2.9; p=
0.20) or have a previous history of anaphylaxis (RR 1.44, 95% Cl 0.97 to 2.14; p=0.06) (Table 2.4.2).
Proportionally more children in G1 were participating in social activities compared to G2 and G3
(p=.390), however 100% of this age group were supervised by parents during them. Of note, 8 of

the 9 children with autism spectrum disorder (ASD) were participating in social activities.

Table 2.4.2: Clinical characteristics of food allergic children participating and not participating in
social activities

Participate in at least Do not participate in RR (95% Cl) P value
one social activities * social activities
n=484 (91%) N=47 (9%)
Age group n(%)
Group 1 131 (27) 10 (21) 0.74 (0.38 to 1.46) 0.39
Group 2 281 (58) 29 (62) 1.14 (0.65 to 2.01) 0.62
Group 3 72 (15) 8(17) 1.15 (0.56 to 2.38 0.39
Ethnicity
White 442 43
Ethnic minority** 42 4 0.98 (0.36 -2.6) 0.98
No. of food allergy n(%)
1 158 (33) 13 (27)
22 326 (67) 34 (73) 1.24 (0.67-2.29) 0.48
Type of allergy n(%)
Cow’s milk 83 (17) 7 (15) 0.85 (0.38 to 1.8) 0.69
Hen’s egg 226 (47) 29 (62) 1.67 (0.95t0 2.9) 0.07
Nut 479 (99) 46 (98) 0.9 (0.41 to 2.5) 0.48
Previous anaphylaxis n(%) 128 (26) 18 (38.3) 1.44 (0.97 to 2.14) 0.06

Abbreviations:

*Social activities= going to parties, friend’s houses or discos/socials
** Ethnic minority= Black/Black Irish and Asian/Asian Irish.

Participation in extracurricular/ other activities outside of school

Overall, 375 (70%) of children participated in 1 or more extracurricular activities outside of school
with a median frequency of once per week. Specifically, over 80% of children over 4 yrs do one or
more extracurricular activities (Table 2.4.3).

Among children over 4 years who played sport, 57 (40%) travel to sports clubs to play matches in
other clubs and 40 (80%) brought their own food with them. Of the 63 (86%) adolescents (G3)

who took part in extracurricular activities outside of school, 21 (33%) play sport and 15 (71%) are
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a member of a sports club; 8 (53%) of these travel with their team for an away match to another
sports club.

Over a third of participants in G2 (n=115, 37%) and G3 (n=26, 33%), attend camps during school
holidays. Among the children who attended school (G2 and G3), 339 (87%) go on school trips and
201 (59%) bring their own food on these.

Going to the cinema was another social activity that participants were asked about; 375 (75.3%)
participants visit cinemas. Amongst the whole group, 197 (53%) eat food there and 176 (46.9%)
bring their own food.

Parents were asked if their child had been on an overnight trip without their parents in the last
year of which 10 adolescents (12%) had been. Of note no children in group 1 or 2 had travelled

without their parents.

Table 2.4.3: Participation of food allergic children in extracurricular activities

All G1 G2 G3
N=531 N=141 (27%) | N=310 (58%) N=80
(15%)
At least one activity n(%) 375 (71) 38 (27) 256 (82) 63 (72)
Any sport n(%) 153 (29) 12 (8.5) 120 (39) 21 (26)
Team sport n(%) 142 (26) 11 (8) 114 (37) 17
(21.25)
Swimming n(%) 190 (35.8) 10 (7) 152(49) 28 (35)
Other activity n(%) 188 (35) 13 (9) 130 (42) 45(56)
Sport: Gaelic football, hurling, soccer, rugby, basketball ,tennis, athletics); team sport: Gaelic football, hurling,
soccer, rugby, basketball. Other activity: gymnastics, scouts, music, dancing, drama, art
Abbreviations: G1: group 1; G2: group 2:; G3: group 3

Participation in cultural holidays

Halloween

A high number of children in both G1 and G2 participated in trick or treating (n=98, 70% and
n=281, 91% respectively). Less than half of teenagers participated which is in keeping with their
developmental stage.

Easter

In this study, 212 (40%) children received an easter egg, while 181 (34%) receiving a special
“allergen-free” egg. 102 (19%) received another treat in place of a chocolate egg. Thirty-six (6.7%)
of participants reported they didn’t celebrate Easter.

Christmas

Most families in this study celebrated Christmas (n=470, 89%). The majority of these families

reported that they didn’t make any special changes to their behaviour at this time. Their risk
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assessment continued regardless of the time of the year. Only 80 (15%) reported having to make

more of an effort with the increased amount of confectionary at home.

Part B: Food establishments

Visiting food establishments

Overall, 523 (98.5%) children visit at least 1 type of food establishment (FE); restaurants were
visited by 90% and fast-food eateries by 88%. Significantly fewer participants visited cafes (79%,
95% ClI 73.3- 88.9, p < .00001) (Table 2.1). The median frequency of visiting a FE was once per
month (lower quartile 1/3months, upper quartile 1/week).

Fewer participants in G2 (5-12 years) visited restaurants (87%, 95% Cl 76.7- 97.7; p= .269) and
cafes (74%, 95% Cl 66.7 - 86, p=.084) compared to the other 2 age groups. The proportions eating

in fast food eateries were similar across all 3 age groups (G1:90%, G2: 87%, G3: 91%).

Eating in food establishments

Overall, a quarter of participants (108, 23%) who visited restaurants brought their own food (Table
2.4.4). A larger number of G2 brought their own food to cafes (n= 90, 38%, 95% Cl 30.6- 46.0,
p=.091), with less in G1 (27%) and G3 (28%). Only 6% of participants reported bringing food to fast
food eateries. There was a statistically significant difference in the number of children bringing
their own food to cafes compared to restaurants (difference 11%, 95% Cl 5.08-16.86, p=0.003),
restaurants compared to fast food eateries (difference 95% Cl 11.9-20.6; p<0.05) and cafes
compared to fast-food eateries (difference 17%, 95% Cl 12.65- 21.36, P < 0.0001). Almost half
(n=262) of participants did not restrict the kinds of FE visited and ate in all 3 types of FE.
Adolescents were less likely to eat in all 3 FE (RR 1.1, 95% Cl 0.8,1.3; p=0.36). Almost three
quarters of participants (n=389) reported only eating in FE which were familiar to them. Half of

adolescents (n=40) visited FE without their parents.
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Table 2.4.4 : Food allergic children visiting food establishments

Visit Bring own food Frequency of visits
N(%) N(%) Median (UQ, LQ)
Restaurant n (%)
All 479 (90) 108 (23) 1/mth (2/mth, 1/4mth)
Gl 131 (95) 30 (23)
G2 279 (87) 60 (22)
G3 74 (93) 18 (24)
Café n(%)
All 418 (79) 145 (34) 1/mth (2/mth, 1/yr)
Gl 118 (90) 32(27)
G2 236 (74) 90 (38)
G3 64 (80) 23 (28)
Fast food n(%)
All 473 (88) 30 (6) 1/mth (2/mth, 1/2mth)
G1 123 (90) 12 (10)
G2 277 (87) 18 (6)
G3 73 (91) 0
Take away n(%)
All 255 (50) NA 1/month (LQ 1 yr, UQ 1/wk)
Gl
G2
G3
Abbreviations: FE: food establishment; G1: group 1; G2: group 2: G2; G3: group 3, Yr:year, mth: month

A small number of participants (from G2 and G3) (26, 4.9%) did not visit or eat in any type of FE.
These children were significantly more likely to be adolescents (RR 3.27, 95% Cl 1.65-7.48,
p=0.0001). They were also more likely to be nut allergic (RR 1.3, 95% Cl 0.18-9.24, P=0.79) and
have a previous history of anaphylaxis (RR 1.76, 95% Cl 0.79 - 3.94, P=0.163) (Table 2.4.5).

Communication within food establishments

Of those that eat food served in FE, 405 (87%) always check the allergen information. Parents
were asked what their course of action would be if the allergen information was not displayed:
248 (61%) would ask staff, 50 (12%) would order food that they believed should not contain
allergens, 55 (14%) would not order any food and 53 (13%) would leave the eatery.

Among those who eat in FE, 338 (65%) always inform the server of their child’s FA when ordering

food, 105 (20%) sometimes do and 80 (15%) never do.
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Table 2.4.5: Clinical characteristics of children eating versus not eating in food establishments

Eat food in at Do not visit/ eat RR 95% Cl P value
least one eatery in any FE
N=505 (95%) N=26 (5%)
Age group n(%)
G1 141 (100) 0
G2 294 (95) 16 (5)
G3 70 (88) 10(12) 3.27 1.65-7.48 0.001
Ethnicity n(%)
White 462 (95) 23 (5)
Ethnic minority* 43 (93) 3(7) 1.37 0.42-4.40 0.536
Number of food allergy n(%)
1 169 (33) 5(19)
>2 336 (67) 21 (81) 2.04 0.78-5.33 0.142
Type of allergy n(%)
Cow’s milk 32 (12) 1(6)
Hen’s egg 127 (48) 13 (50) 1.3 0.18-9.24 0.79
Nut 216 (83) 26 (100)
Previous anaphylaxis n(%) 125 (25) 9 (35) 1.76 0.79-3.94 0.163
*Ethnic minority= Black/Black Irish and Asian/Asian Irish.
Figure 2.4.1: % of participants bringing their own food by age group
100
90
80
w 70
<
.g 60
Y]
£ 50
©
o
%5 40
X 30
20
10
0
Resturant Café Fastfood Friend's house Party Cinema
Locations
B Group 1 Group 2 Group 3

Legend figure 2.4.1: This displays the % of participants who brought food with them to both social events and FE. Cinema
and parties had a larger proportion of children bringing their own food.
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Section 2.5 : DISCUSSION

Appropriate social functioning is so important for the normal development and the progression
of appropriate social skills. However as well as that, social activities have also been shown to be
beneficial at improving the QoL of food allergic children; (81). This is the first large prospective
study assessing both the participation of food allergic children and adolescents in social activities
and their FE visiting habits in Ireland. Our data demonstrates that our food allergic patients are

not over restricted and are “living with allergy”.

Social activities: attendance at parties

|ll

Birthday parties are an extremely important party of the social “calendar” for primary school
children (5-12 years of age-G2). Non-peer reviewed Irish survey data indicates that (pre COVID)
children under 8yr invited their entire school class to their party and that most primary school
children on average received 8 to 12 invitations per yr (60). This implies that the Irish norm is for
virtually all Irish children of primary school age to attend birthday parties. Therefore, the reporting
by 97% of G2 parents that their child attends birthday parties is indicative of normal social practice
amongst our allergic cohort and evidence of differential practices to FA families elsewhere. An
American study (n=294, allergy clinic, unvalidated questionnaire) reported that 10% did not go to
birthday parties because of FA (69). The reduction in the number of parents in our study
accompanying their child at parties from 100% to 44% between G1 and G2 respectively, is also
consistent with social norms and highly suggestive of parental confidence for their children in
social circumstances. Similarly, adolescent informal attendance at friend’s homes, reported at
94%, contrasts with the traditional picture of social exclusion (18). The lower number of
adolescents attending formal birthday parties is more likely due to their developmental stage, and
that birthday parties are not as commonly arranged in teenagers. Across all age groups, we saw
adaptation to FA being practiced while attending at parties and more informal gatherings in that
2/3 brought their own food. Our study was not designed to measure the quality of the experience
and it is possible that it is impaired by FA. In the American study by Bollinger et al (mean age
5.1yrs) 70% of parents believed that their child’s FA significantly affected social activities such as
birthday parties. This study also doesn’t tell us if these children brought their own food to these
social events or ate the food provided. Preschool aged children would not have many
opportunities to go to parties and therefore the fact that 65% of them attend parties is extremely
reassuring. This age group are supervised by their parents which might explain their overall high
levels of participation in social activities. They are products of an established allergy service whose

parents have received advice and reassurance from the time of FA diagnosis. These findings
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contrasts with older studies which found that parents of younger children report a more negative
impact on social activities due to FA (71).

A recent study of HRQoL (which incorporated questioning on social functioning) in French children
found it to be globally better in children with FA than in the general population which the authors
state is due to recent improvements in FA management. However, only 54% of the study
population carried AAls at all times which might reflect a poor understanding of the potential risks
of FA. A lower level of adrenaline carriage has been linked to underestimation of the severity of

FA, which could modify HRQoL.

Participation in extracurricular activities

Over 80% of food allergic children in this study over 4-yrs, are participating in at least one
extracurricular activity per week. (55). However, fewer food allergic children in this study are
involved in a sport (39%) compared to reported norms 4,(57). There may be unidentified
confounders that would explain this. Adolescent involvement in sports reflects common practice

more closely (8).

Participation in cultural holidays

Cultural holidays are important social events with family and friends, all of which involve food.
Halloween (an important tradition in Ireland) is always seen as a very frightening event for allergic
children and their parents. It is reassuring to see that over three quarters of our children attending
clinic, take part in “trick or treating”. There is little data of how many children overall actually go
door to door on Halloween. The National Confectioners Association in the USA reported that 93
percent of children, teenagers, and young adults planned to go trick-or-treating or participating in
other Halloween activities (103). Thus, the data from our study indicates some deviation from the
norm. Christmas does not appear to be a challenge for food allergic families in Ireland with the
majority of parents reporting they do not need to make any changes to their usual risk

management strategies at this time of the year.

Visiting and eating within food establishments

There are no previous studies reporting the eating patterns of allergic children in specific types of
eateries. The majority of children in this study are visiting FE. However, within that cohort the
study revealed significant difference in behaviour with almost half of participants visiting and
eating in all 3 types of FE while a further 1/4 are bringing their own food and thus, in essence, not

getting the “eating out” experience. Participants in this study sought familiarity, with over three
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quarters only eating in a FE that they had eaten in previously. This is echoed in the literature
within many studies (7, 61, 82). This likely reflects a lack of confidence in FE and an unwillingness
to trust them. Significantly fewer visited cafes and of those who did attend more brought their
own food than to other types of eateries. which may be due to a perceived increased risk in cafes.
The data shows that fast food restaurants are perceived as safer by parents who report being
content to have their children eat the food prepared on site and for adolescents to visit
unsupervised. Differences in perception of risk are further displayed by the evidence that more
participants bring their own food to friends’ houses and parties than to restaurants. This displays
a belief that more control can be applied over food preparation in a restaurant than a domestic

environment. Whether this is the case will be examined in future chapters

Communication within food establishments

Communication about FA within FE was suboptimal; checking of allergen information was less
than 100% (87%) and only 65% informed restaurant staff of their child’s FA. The literature reports
similarly low levels of consumers informing FE of FA (48-78%) (83, 85-88). The underlying reasons
for this poor communication could be many: a desire not to be seen as a “nuisance” (82, 89), poor
communication/articulation skills (104), or indeed a belief that it is not necessary or ignorance of
its importance. Consumers are responsible to advise FE of their food allergies and might view it
as an opportunity to educate staff as well as teaching their food allergic child self -assertion skills
(61). Ingredients often change in dishes, so it is important to ask about ingredients every time.
Continuous communication between consumer and FEs is paramount to keep food allergic

children safe in FE.

Non-participation in social activities or eating in food establishments

Although the majority of our cohort are “living with allergy”, It is important to highlight there was
a small number of children whose pattern of social functioning was restrictive. Overall, there were
47 (8.9%) participants who were not taking part in social activities. Although the numbers are
small the data shows that that these participants were more likely to be hen’s egg allergic or have
a previous history of anaphylaxis. One might assume as hen’s egg is contained in almost all-party
cakes, and often in lightly cooked forms, this might be a deterrent from attendance at parties in
particular.

There was also a small but notable number (4.9%) of participants who were not visiting or eating

in any FE. These participants were more likely to be adolescents (RR 3.27, 95% Cl 1.65-7.48,
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p=0.0001), nut allergic (RR 1.3, 95% Cl 0.18-9.24, P=0.79) and have a previous history of
anaphylaxis (RR 1.76, 95% CI 0.79 - 3.94, P=0.163). The increased risk of restricted social activity
and eating out with a history of anaphylaxis has been reported elsewhere. Mothers who have
experienced anaphylaxis in their FA child are more likely to restrict a child’s activities because of
anxiety (105). Food allergic young adults who reported having experienced an anaphylactic
reaction, reported more worry about their disease, and rated their parents as more overprotective
than food allergic young adults who reported never having experienced anaphylaxis (106). Poor
Qol, and a perception of isolation can manifest in parents, resulting in restrictions in their child,
particularly if they have a negative perception on their management of the anaphylactic episode
(107).

Adolescents

In this study, there was trend towards decreased participation among adolescents. A minority of
adolescents (18%) attended discoes and only 12% of adolescents went on an overnight trip
without their parents. Less than half of adolescents ate in FE without their parents. Adolescents
were over 3 times more likely not to eat in FE compared to the younger participants (p=0.0001).
These figures are more likely to reflect avoidant behaviour than cultural norms; The Irish National
Food Consumption Survey 2020 revealed that 20% of adolescents (13-18yrs) calories come from
food prepared outside of the home (108). Learning how to travel with FA and eat in FE without
parents is a learned skill, best learned prior to such time the child is independently living away
from the family home. As discussed in chapter 1, adolescents in this study did not have an allergy
service available to them at the time of their initial reactions/allergy diagnosis and therefore their
parents may have used restrictive behaviour patterns as a means to avoid accidental reactions
which they continue themselves into adolescence. This avoidant behaviour contrasts with the risk-

taking behaviours in adolescents reported in other studies (109, 110).

The data we have collected provides data not been previously reported. It is imperative that we
use the positive findings in this study to benefit the wide food allergic paediatric population both

in Ireland and beyond.

Recommendations For now and for the future:
1. Encourage identification of food allergic children with restrictive patterns of socialisation
as part of assessment by an allergy healthcare professional. Dahlsgaard point out that any

restriction in developmentally appropriate activities is a good screen for anxiety (111).
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2. Target adolescents. Group educational sessions with other food allergic adolescents with

the allergy team could be an initial step in supporting this group.

3. Improve communication between food allergic consumer and food establishments. At
the clinic, parents/children should be encouraged to question staff concerning the risk of
allergens, and to carry translated information when travelling abroad. Communication
aids such as role plays or the use of technology -enhanced simulation scenarios which
allow parents or children to simulate an encounter with staff from a FE virtually may help

to equip them with skills useful in these settings in real life.

Conclusion

Despite some challenges, the majority of our food allergic patients are taking part in age-
appropriate social activities, attending FE and are thus can be said to be “living with allergy”. This
reassures us, that the goal of our allergy clinic, to ensure that children with allergy are restricted
as little as possible by their food allergies is being met. As allergists, we need to enquire about
social functioning and educate our patients on how to communicate with FE. The information
reported in this chapter is useful in its own right and will be used further in chapter 5 in the design
of an educational tool. In addition, the understanding we have gained of the social and eating out
practices of our population of food allergic children, gives us valuable environmental information

which will provide context to the AARs occurring in this population (chapter 3).
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Chapter 3: Accidental allergic reactions in Irish food allergic children
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Section 3.1: INTRODUCTION

The current mainstay of FA management is avoidance of food allergens and the carrying of an

anaphylaxis kit (emergency preparedness) (112).

Food allergic children and their families and other carers must always be prepared for the
occurrence a severe, life-threatening reaction as accidental ingestion of allergens occurs despite

avoidance measures. Furthermore, the likely severity of an accidental reaction is not predictable.

Accidental/unexpected reactions due to contact and/or ingestion can occur for a multiplicity of
reasons. They can be due to food preparation related errors including intentional or
nonintentional mislabelling of ingredients and accidental cross-contamination; failures of policy
such as lack of education, planning and risk assessment; consumer/carer related factors such as
failure to read ingredient lists, failure to consider the FA (human error)(85), lack of supervision

and sometimes immunological factors such as cross reactivity (113).

In the examination of accidental medical incidents, it is important to be able to consistently define
severity. In the case of hospital-based medication errors, scoring tools take into consideration
whether the medication reached the patient, the potential risk to the patient and the actual risk
(114). In the situation of accidental food allergic reactions, in almost all cases, the error is not
identified until the food has been ingested and so scoring involves only the harm to the patient.
As most accidental allergic reactions occur in the community, unlike medication errors,
interpretation of the severity of the symptoms is more challenging. Currently there is no validated
scoring system for classifying severity of food allergic reactions. World Allergy Organization (WAQ)
is planning the design and validation of an international definition and classification of severity for

FA (115).

In the absence of such a scoring system, evaluating the severity of accidental food allergic
reactions is not dissimilar to the challenge of defining the type of reaction and severity of vaccine
reported reactions. Adverse reactions to vaccines are graded using the Brighton criteria. These
are likely to exaggerate rates of severe reactions due to ascertainment bias (116). The Brighton
criteria are not used in clinical allergy or in nonvaccine-related research settings to define
anaphylaxis. Allergists in both clinical and research settings apply widely used clinical criteria for
anaphylaxis such as the National Institute of Allergy and Infectious Disease (NIAID) Guideline 2005
which differs from the Brighton criteria in not containing levels of “diagnostic certainty”. The
recent European guidance from the EAACI taskforce on anaphylaxis has highlighted the NIAID

criteria as having high sensitivity (117).
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A number of countries have reported their rate of AARs. However, this burden in Ireland has
remained undefined to date. (This will be discussed in the following literature review).
Comparison across jurisdictions can appear differential due to underlying study design variances.
Errors are likely to exist in retrospective publications as parent’s recollection of the details will
fade. To ensure accuracy of data collected, studies should ideally be prospective, with data
collected as soon as possible after the event. A Canadian study yielded an annual incidence rate
of accidental exposure of 11.9% (16); parents were only contacted once a year and asked to
recollect on any reactions. It is our unpublished experience from clinic, that recollection of small
details fades within a matter of months, making diagnosis more difficult. This number contrasts
with the prospective study by Clark et al who followed 785 patients with peanut and/ or tree nut
allergy, inthe UK and yielded an annual incidence rate of only 3% (13). These dramatically different
figures are likely due to the differences in the environment within which they were collected

rather than being incorrect.

Incidence of accidental reactions are not necessarily comparable across populations. They can be
influenced by factors such as age, eating and social behaviours, local legislation. An understanding
of environments and situations in which AAR occur within one’s local environment can inform the

development of local preventative strategies, legislation, educational targets.

Eigenmann et al, in an internet survey of food anaphylaxis, found that most reactions were
facilitated by inadequate preventive measures (86). A number of studies have shown a decrease
in AAR rate in those receiving education within the setting of the allergy clinic (11, 12). In our clinic,
we provide all patients with specific education on allergen avoidance (discussed in detail in
chapter 1 section 1.1). To be able to educate parents optimally, an understanding of behaviours
and risks within our local society is required. This prospective study of AARs will allow us to gain
insight into the frequency, severity, location and associated factors of accidental allergic reactions

to food in Irish children.
Aim of this chapter:

To prospectively study the incidence and features of accidental allergic reactions in our population

of food allergic children and adolescents attending an allergy clinic.
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SECTION 3.2 : LITERATURE REVIEW
Introduction

The aim of this literature review is to summarise the existing literature regarding accidental
allergic reaction in children to food, in particular, the frequency, severity and causes of such

reactions.

The search was performed by one researcher in April 2019 and was repeated in April 2021.
Seven electronic databases (CINAHL, Cochrane, EMBASE, Medline, Web of Science Psychinfo
and Scopus) were searched to identify the studies. The snowball method was used, to screen
the reference lists of full text papers and the author used her own judgement on whether to

pursue these further. This is termed “backward snowballing”.

The following keywords were used based on disease characteristics (e.g. type of food allergy)
and possible determinants (e.g. attitude, labelling, place of reaction and allergens): (food allergy)
OR (food hypersensitivity) AND (reactions OR anaphylaxis OR anaphylactic OR accidental OR
exposure OR milk OR egg OR OR fish OR peanut OR [sesame OR (sesame seeds)] OR [nuts OR
almond OR hazelnut OR walnut OR (cashew nut) OR (pecan nut) OR [(brazil nut) OR (pistachio

nut) OR. The limit title/abstract was used.

The articles were first screened for relevance to the stated study aims by reading the title and
abstract. Of the articles that appeared to fit the criteria for the study after the primary review,

the full text was then critically reviewed for relevance and quality.

The CoCoPop (condition, context, population) framework was used when assessing papers. This
is described by Munn (118) and is a useful tool in reviewing epidemiological studies. Munn
highlights that environmental factor can have a substantial impact on the prevalence or
incidence of a condition so it is important that authors define the specific setting, and the
population should be clearly defined and described in detail. As ReAACt collects a large body of
data on the participants environment, we felt it was important to look for similar data in

previous studies.

Data abstraction and synthesis: The included articles were analysed by one researcher. The

characteristics of the studies were recorded in a Microsoft Excel sheet. The following
information was documented: author, journal, and year; study design, participants and setting,
FA definition and results relating to AARs (frequency of AARs, causes of AARs, severity of AARs),

definition.
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In studies with mixed populations (adults and children), results of children under 17 years were
reported. The findings are reported by using a narrative summary technique. This is an
overview of the available evidence addressing a research question or set of research questions

related to a single topic, often produced within a short timeframe (119).

Results

There exists a reasonable body of literature on accidental allergic reactions (AARs) in children
and adolescents. However, the studies themselves differ on many different levels and therefore
it is difficult to make direct comparisons. Before describing the literature, | consider it is
important to highlight these differences, so the reader is informed and has the ability to

critically assimilate the information that follows.

Difficulties in comparing studies of allergic reactions:

1. Heterogenous groups of patients

The participants vary in their demographics e.g. their age, location, and type of allergen.
They also vary in terms of their clinical characteristics. Some patients are recruited from
allergy clinics, others through social media and others from food advocacy groups with
the later more likely to be a more motivated group with respect to their FA (120) which
may result in fewer AARs. Some studies only include studies where clinical care has been
sought for the reaction.

Some patients may have a relatively new diagnosis of FA, others will be well established.
Some may not have received education on avoidance of allergens and use of adrenaline

autoinjectors (AAl), others will have received this education numerous times.

2. Food allergy definition is not consistent
Studies use different definitions for FA with the result that some studies may contain
large numbers of participants that do not have a current allergy and thus not at risk of
AARs. Relying on a history of a reaction in the distant past or evidence of sensitisation in
young children as evidence of allergy is not a robust method to define current FA status
(40). Oral food challenges (OFC) are the gold standard method to diagnose, however, it
is not practical or feasible to do these on all participants in all FA studies to define allergy
status. The majority of FA epidemiological studies in the past have relied on self-

reporting of FA which is not as robust as a physician diagnosed FA. In the absence of the
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resourcing to do OFCs, relying on a recent history of an allergic reaction with supportive

allergy testing is the best marker for clinical allergy.

AAR definition is not consistent

There is a lack of consistency in the literature on the definition of an AAR . Some studies
look at all (known and new) allergen reactions, other specifically look at known allergen
reactions while others are not explicit. Other studies will exclude contact reactions
(121).

This significantly hinders comparison of studies. In particular, a global consensus on

anaphylaxis criteria is required (122).

Data collection/methodology.

The method of how, and by whom the data is collected differs considerably across
studies. Whether the data was collected retrospectively or prospectively is important,
with recall bias an issue in retrospective studies. The source of information of the AAR
varies e.g. some studies rely on self-reporting by participants/parents . Others use
medical records as their source document. Details of the AAR may have been
transcribed originally by physicians or allergists from parents and others have a trained
researcher collecting data directly from participants. Some studies use a proxy such as
state claim’s databases to collect data on AARs. Self-reported AARs collected by
questionnaire are dependent on patients and carers understanding of allergy and
perception of symptoms (122). A clinician collecting details of an AAR is more likely to
identify relevant symptoms and correctly categorise the reaction. Furthermore, data is
dynamic/ ever changing when collected in person which contrasts with the static nature
of a questionnaire. A researcher collecting information verbally, can probe a participant
for more information therefore increasing the likelihood of an accurate diagnosis of AAR

compared with an online anonymous questionnaire.

Severity grading differs among studies

There is no universal consensus on how AARs should be graded with a number of
grading systems in existence (123-125) all with their own merits. Dribin et al recently
published a consensus severity grading system for acute allergic reactions developed

using DELPHI methodology (126) with the aim to standardise the communication and
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reporting of reactions among healthcare providers and patients. There are also different
grading systems for anaphylaxis itself. There appears to be confusion around the
grading of reactions e.g. one paper reports anaphylaxis grades but uses a general

grading system for AARs (127).

6. Time period over which AARs are collected.
Some studies report an annualised AAR incidence(13, 128) and others report the
incidence of “ever having” a reaction(129). . For those studies which examine the rate of
“ever having” an AAR, the older the child is, the more time they have had for reactions

to occur and therefore this will skew the results.

7. Lack of contextual information
To make sense of studies that report incidence/prevalence, it is necessary to know the
context and environment where the data is collected. Most studies reporting AAR
incidence give little information on this. Patient clinical characteristics are usually
reported to give a sense of the level of atopy/ allergy in the individuals. However, there
is usually no information regarding the behaviours of the population. For example, very
few reactions occurring in eateries may not be indicative of good AAR prevention
strategies but rather may reflect a paucity of visits to these establishments by food

allergic individuals and families.

In summary, it is difficult to systematically amalgamate all of these studies for the reasons as
highlighted above. Thus no metanalysis of AARs has to date been published. One systematic

review (130) of studies looking at AARs in those over 12 years is published. What follows is a
descriptive narrative of the literature highlighting the main themes | have uncovered from my

extensive review of the available literature.
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Figure 3.2.1: Difficulties encountered when comparing the literature on allergic reactions
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Overall incidence of accidental allergic reactions

There are no Irish studies looking at the rate of AAR in childhood or adolescence. The two most
recent studies (published 2021) are from the USA (14, 120). Many of the studies looking at the

frequency of AARs, study children exclusively with peanut or nut allergy.

Due to the heterogenicity of studies, as detailed above, there is a wide range of reported
incidence rate reported for AARs in childhood. Furthermore, comparative studies have
demonstrated that AAR incidence rate is specific to the environment where it is studied. In a
multisite online survey of AARs, Hicks found that the rate of AARs was 27% lower in the USA
compared to the UK (p=0.0019) (14) and Fierstein found the AAR rates were different within
different regions in the USA- (Northeast versus West, OR: 0.71; Cl: 0.53-0.94) (120). Table 3.2.1

illustrates the features of 25 of the studies reviewed.
1. Allallergens

The annualised AAR rate varies among studies but is higher in studies of all allergens in
comparison to studies of specific allergens e.g. peanut/treenut. A recent retrospective study of
2679 participants,( 2510 <18) in USA from a patient registry found that just over 50% of

participants reported at least one AAR in a year (120). The Australian Schoolnuts study which
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looked specifically at 10-14 years old, reported an annualised incidence of 44.4%; (95% Cl, 40.3%
to 48.7%) (131). A study of infants reported an AAR rate of 0.81/year (132). Other studies report
AAR rate of between 44% (133) and 58% (47).

2. Peanut/treenut

The annualised AAR rate for peanut (plus or minus treenut) ranges between 3 and 14.3% (16, 28,
48, 128) (Table 3.2.1). Clarke et al reported an annual incidence of 3% in their prospective study
following 785 peanut allergic children who attended an allergy clinic in the UK in 2008 (48). In this
study, preschool children had a lower number of reactions compared to school aged and none of
their reactions were severe. Yu et al reported an annual incidence more than 4 times higher
(14.3%) in their retrospective study of 437 children attending an allergy clinic in Canada in 2006
(17). Another Canadian paper looks at a larger cohort of 1941 peanut allergic children from allergy
clinics and advocacy groups and reports an annualised rate of 12.4% (18). Other authors look at
the incidence of peanut/treenut reactions over time periods that are either less than or more than
a year which are difficult to compare with others. Sicherer did 2 retrospective studies (using a
registry of patients) more than 20 years ago in the USA and reported rates of “ever” having an
AAR in peanut/treenut allergic chidlren: PN (48%); TN (34%) (27) and over a 5 year period : AAR
to PN 55% and to TN 30% (134). Neumann-Shine suggests that the rate of AARs is decreasing. They
report an annualised incidence of PN AARs as 4.7% in 2012 in their retrospectively collected data
in USA. This is lower than previously collected data within the USA However, due to the difficulties
stated above, we believe it is not possible to draw that conclusion from such heterogenous data.
Another Canadian retrospective study showed similar annual AAR rates in 2012 (11.9%) and 2015
(12.4%) (18). This data suggests that although children are reacting to peanut and treenut, but
not as frequently as other allergens. The annualised rate of severe reactions to peanut has been

reported as 1.6% (15)
3. Cow’s milk and Hen’s egg allergy

Many studies suggest an allergy to cow’s milk or hen’s egg is a risk factor for accidental allergic
reactions. Fierstein et al found respondents with egg (OR: 1.71; Cl: 1.37-2.14) or milk (OR: 1.95;
Cl: 1.56-2.44) allergy were significantly more likely to report having 1 or more reactions per year,
in comparison with patients with other types of food allergies. This is likely due to the fact they
are present in a multitude of foods. In one study, egg and milk allergic infants had a median of 2
reactions over 16 months (135). Hicks reported that 91% of children (median 7 years) had an
AAR to cow’s milk since diagnosis (14). In a small Japanese retrospective questionnaire study,

eggs (44.1%) and milk (35.1%) were the most common causes of AARs (136). A retrospective
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study of 88 Spanish children reported an annualised AAR rate in milk allergic children of 40%
(137); 8/53 (15%) were severe. The same author reports an annualised AAR rate to hen’s egg
among 92 egg allergic children of 21% (138). These are small studies, but they do show that

children with cow’s milk and hen’s egg allergy frequently encounter these allergens.
4. Unknown allergens

Studies show that the allergen causing a reaction may not be clearly identifiable. Fierstein found
in 16.6% of AAR the causative allergen was not evident (120). Another retrospective study of
members of a FA charity showed that in a third of reactions the allergen may not be identified by

parents, however most of these reactions were in adults (139).

Incidence of anaphylaxis

The annualised rate of severe reactions ranges across studies and is reported in different ways. A
systematic review of paediatric food anaphylaxis in the general population reported an

incidence of 1 to 77 per 100 000 person-years (140).

It is reported that most cases of anaphylaxis occur when the child is supervised by an adult (31%)
and in most cases the parent (141). This is likely because children are most commonly served food
by a “supervising” adult which is most often the parent. The implicated allergen varies among
studies; with both milk and egg (142) and peanut/treenuts (143)implicated as the commonest
trigger. In one study, 85% of severe reactions had co-existing asthma (139). In a small study of milk
reactions, the frequency of anaphylaxis to milk was 10-fold higher in asthmatic children (odds
ratio, 10.2; 95% Cl, 1.13-91.54) (144). As well as being an overall risk factor for AARs, it is well
established that adolescence is a risk factor for severe AARs (OR 1.65 (95%Cl 1.41-1.93) (145) with

the median age for severe peanut reactions as 13 years in one study.
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Table 3.2.1: Previous studies reporting incidence of accidental allergic reactions.

Study authors | year | Country Allergen Design Participants Data Frequency of AARs
collection

1 Cherkaoui 2015 | Canada Peanut Retro Allergy clinic/ Mailed Qn Annualised incidence

and advocacy groups | (self- 12.4% (95% Cl, 11.4,
prosp N=1941 reported) 13.4).

2 Yu 2006 | Canada Peanut Retro Allergy clinic Online Qn Annualised incidence

N=437 (self 14.3% (95% Cl, 10.0%
reported) t0 19.9%)

3 Uguz/ JOB 2005 | UK All prosp Advocacy group Online Qn 126 AR over 6 months
N=109 (75 (self (89% food)

Children) reported)

4 Clark 2008 | UK Peanut/treenut | prosp Allergy clinic Not 3% annual incidence
N= 785 described rate

5 Mc Williams 2017 | Australia All Retro School students Self Annualised incidence
10-14yr reported 44.4%; (95% Cl, 40.3%

to 48.7%)

6 Eigenmann 2002 | Switzerland All retro N=61 Online Qn
(60% under 16) (self

reported)

7 Yanagida 2019 | Japan All retro N= 45,806 Postal 3497 (7.6%) AAR
Children survey among food allergic
attending children in last year in
preschool preschools

8 Fleisher 2012 | USA All Prosp Allergy clinics Qnin annualized incidence
N=512 person rate 0.81 (95% Cl:

0.76-0.85)
(prescool aged
children)

9 Sicherer 2001 | USA Peanut/treenut | Retro Patient registry Phone Qn In, School/childcare
N=4586 16% ever had AAR

10 Nguyen-Luu 2012 | Canada Peanut Retro Allergy clinic Mailed Qn Annualised incidence
N=1411 (self 11.9% (95% Cl, 10.6—

reported) 13.5)
11 Sicherer 2004 | USA Seafood Retro Phone Qn Ever had AAR
58% report >1 AAR
(fish 58%, shellfish
57%)

12 Ewan 2001 | UK Peanut/treenut | Retro Allergy clinic Allergy 15% AAR over mean

N=567 physicians 21 months
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13 Shah 2009 All Retro Qn 44% AAR incidence
(self rate (timeframe not
reported) specified)

14 Fiersten 2021 | USA All Retro Patient registry Online Qn Annualised reaction
N=2679 ( 169 (self incidence 37.7% >1
>18yr) reported) AAR

12.8% 1 AAR

15 Boyano- 2012 | Spain Egg Retro Allergy clinic In person Annualised reaction
Martinez N=92 Qn incidence 21%

16 Boyano- 2009 | Spain Milk Retro Allergy clninc Check Annualised reaction
Martinez N= incidence 40%

17 Neuman- 2012 | USA Peanut Retro Allergy clinic Check AAR 4.7% per year
Sunshine N=782 (30.9% over 5.3 yr)

1118 | Clarke and 2005 | Uk Peanut/treenut | Prosp ? Allergy clinic Check 21% had AAR (median
Ewan N=615 39 month follow up)

19 Sicherer 2001 | USA Peanut/treenut | Retro Patient registry Allergy Ever had AAR
N=5149 physician (?timeframe)

PN (48%); TN (34%)

20 Sicherer 1998 | USA Peanut/treenut | Retro Allergy clinic Over 5 years:

N=122 AAR to PN 55%
AAR to TN 30%

21 Kansen 2020 | Holland Peanut Retro Allergy clinic QN Over 3 years:
post DBPCFC Self 41% had AAR
N=41 reported

22 Nowak- 2001 | USA All Retro Allergy clinic Phone gn Over 2 years:

Wegrzyn N=132 (self 58% reported AAR
reported)

23 Furlong 2001 | USA Peanut/treenut | retro Patient registry Phone gn Over 1 year: 13.7% of
N=129 (self all AARs occurred in

reported) eatery

24 Oriel 2021 | USA All Retro Patient registry Qn 21% of all AARs
N=1579 (<18) (self occurred while dining

reported) out

25 Hicks 2021 | Multisite All Retro Online/allergy Online Qn Annualised AAR

(USA, UK) clinic/registry (self incidence
N=558 reported) Adolescents 0.21

Children 0.53

Abbreviations: AAR: accidental allergic reactions; QN: questionnaire; Pros: prosepective; retro: retrospective;
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Location of accidental allergic reactions

There are a number of locations where AARs can occur. Reactions occurring in schools and in
preschool childcare services are described in chapter 4. Home and food establishments are

focused on here as they are frequently reported as sites of AARs.

Home

Almost all studies report the largest proportion of AARs occurring at home ( ranging from
25 to 54%) (18),(128) (13, 139), (131) (86), (146) (14) (136) (120, 147). Interestingly, even
in the teenage cohort home remains a high-risk environment for AARs. In Schoolnuts, 45%
of AARs among 10-14 yr. olds occurred at home (131). However, the study doesn’t define
how many or how often participants eat outside the home. This is universal throughout
studies on AARs, where the eating habits of participants are not reported. It is difficult to
come to any meaningful conclusions without this data. Most cases of anaphylaxis also

occur at home (42%) (141) and (58%) (127).

Food establishments

In previous studies, food establishments (FE)( inclusive of restaurants, fast food outlets,
cafes, takeaways) are the locations for a number of reactions (12-21%) (88, 121, 136, 147).
The 2 largest studies on the topic come from the USA and were performed 20 years apart:
Furlong in 2001 (87) and Oriel in 2021 (88). Both populations are taken from registries
which self-report their AARs and food allergies, thus the potential for over reporting. It is
important to note when reviewing studies reporting reactions in food establishments,
that some only report restaurant AARs (or define restaurants as all eateries) and others
report the number of reactions in all types of food establishments type of eatery. Oriel et
al found that most reactions occurring in FE are in cafés and fast-food outlets (88).
Amongst all FE, peanut (20%), treenut (17%) and milk (19%) were the main implicated
allergens (88). In this study and in the older study by Furlong et al (87),over a quarter of
reactions were severe (27% and 28% respectively) (87, 88). Another American study
found that poor communication with waiting staff ((12.0%; Cl: 10.5%-13.8%) and a poorly
written or unavailable allergen list (18.6%; Cl: 16.3%-21.1%) were features of AARs in
eateries (120). However, a considerable number of reactions (12-55%) occur even after
the restaurant staff (most commonly the waiter), have been informed of the child’s allergy

(87, 88, 120). Also of concern, Oriel reported that 13% of reactions occur after both the
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waiting staff have been informed and the menu containing allergen information have

been checked (88).

Allergen administration

Parents administer the allergen containing food in a large number of the reactions (36-64%) (13,
135) with self-administration of the allergen being the next most common (13). In younger

children, food is given by a non-parent in half of reactions (50.6%) (132).

Allergen exposure

AARs occur most commonly after ingestion of the offending allergen but can also occur when
there is contact with the allergen. Boyano et al found 17% of egg allergic reactions were due to
contact and all were mild (urticaria) (121). Previous studies of peanut and treenut have highlighted

that contact reactions are also mild (13);

Causes of accidental allergic reactions

The causes of reactions are multifactorial; It can be difficult to determine one cause of a reaction.
This will be explored in more details within the discussion. In addition, there is no universal

IM

definition for “accidental” in the context of food reactions. Two studies used the term “purely
accidental” to describe the cause of reactions: 46% (136) and 61% (14). Fleischer et al attempt a
more detailed description of “purely accidental” to mean forgetfulness, lack of supervision, not
checking a label on product etc. In their study of preschool aged children, 64% or reaction were
categorised as purely accidental. (148). Cross contamination was considered the cause of
reactions among a large number of patients (24.1% (Cl 21.9-26.3)recruited from an American
patient registry (120). In another retrospective study, 70% of reactions to pre-packaged food

occurred when the label was not read (14). 83% of reactions to milk were foods that were

prepacked .

The most comprehensive data on causes of AARs comes from two Dutch studies from the same
research group involving adults only, however they are discussed here as they give an insight into
behaviour. The first is of 153 reactions among 73 adults found that ingredients were not checked
in 31% of cases; in another 37%, the suspected allergen was not listed as an ingredient or in a
warning on the label (85). The 2™ study, analysed culprit foods causing the AARs and found 37%
of foods had 1-4 undeclared allergens with milk posing the highest risk (149). Bread, cookies,
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chocolate, and meat were implicated in 53% of foods with undeclared allergens. A Swedish study
also highlighted milk as being the most commonly undeclared food allergen causing unexpected

allergic reactions in (150).

Management of accidental allergic reactions

Few allergic reactions require medical treatment in an emergency department of a hospital. Most
studies report the majority of participants as manging their reactions at home with antihistamine
home (16). Capucilli et al extrapolated that the 4-year incidence of AARs requiring ED attendance
was 0.49% (95% Cl, 0.39-0.6%) in their retrospective chart review (151). Even fewer children need

to be admitted to hospital after a reaction.

Universally, there is a low rate of intramuscular (IM) adrenaline use for anaphylaxis. Rate of
adrenaline use for severe reactions range from 0% among 41 children attending a Dutch allergy
clinic (152) to 39% (120) with most studies reporting rates between 11-30% (14-16, 18, 131, 132,
139). Other types of medications are administered in the setting of in ED before adrenaline e.g.
antihistamines ( 77.5%), oral corticosteroids (85.7%) (153). Delayed adrenaline use is associated
with fatal anaphylaxis but not always; in one study, a third of fatal cases, adrenaline was given

promptly (154).

Risk factors for accidental allergic reactions

A number of studies have reported that those with multiple food allergies are at greater risk of
AARs than those with one at risk (aOR, 1.9 [95% Cl, 1.1-3.1] (131). Two studies looking at preschool
aged children found increased AARs associated with increasing number of allergies (P<0001) (132,
155). Kapoor et al report an annualised AAR rate of 0.2 in children with 1 FA, 0.7 reactions per
year in children with 2 FA and 3.4 reactions per year in children with 3 or more FA (12). A current
diagnosis of asthma is a risk factor for more reactions to (i) all allergens (OR 1.7 [95% Cl, 1.1-2.6])
(131) and to (ii) peanut (OR[95% ClI]=1.33[1.18-1.51]) (145). The age of the child likely plays a role,
however there is conflicting evidence among studies. Very young children appear to have more
AARs (155). Adolescents with peanut allergy have more AARs compared to younger children : OR,
2.33; 95% Cl, 1.20-4.53 (16). As previously mentioned, the SchoolNuts Australian cohort found
that adolescents are frequently exposed to allergens (annualised AAR rate of 44.4%) (131).
However, another study found the annualised rate of AARs was significantly lower in the

adolescent population at 0.21 vs 0.53 in children (p=<0.0001) (14).
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Accidental allergic reaction while on vacation

Vacations are an important part of family life. However, there is very literature available on AARs
whilst on holidays. Nine studies where found, however much of the data pertains to adults, is
related to airplane travel and almost all studies look specifically at peanut and treenut allergy and
are from the USA. As such, there is a paucity of information for the milk or egg allergic child going

on holidays.

There is a lack of data on all cause reactions in children that occur whilst on holidays, representing
a significant gap in the literature. A proportion of reactions occurring within FE in the above
studies may have occurred on vacation (where many meals are not self-prepared) but this not
highlighted in the particular studies. The overall incidence of AARs among nut allergic
adults/children whilst on airplanes is high 9 (156)-19.7% (157). However a relatively low number
of these reactions are due to ingestion 13% (157), 33% (156) with the majority described by
participants as being due to inhalation despite there being no evidence that inhalation of nut
particles in the air can propagate an AAR. There is a low level of adrenaline use on flights (13.3%-
33%, 10% greenhawt2009). Most reactions (69%) among nut allergic individuals are due to peanut
(157). A qualitative study from the UK highlights strategies that nut allergic adults use whilst
travelling abroad e.g. only visiting English speaking destinations and eat very plain food (158).

Leonard et al found that 90% will not leave the USA and half only eat meals in their room (159).

Conclusion

There is no data on the incidence of AARs in the Irish setting. There is a large range of incidences
reported in other countries. While accepting the limitations discussed, this highlights those
figures cannot always be applied to different environments. Much of the data on incidence in
children pertains to nut reactions, however, cow’s milk and hen’s egg are common allergens with
cow’s milk cited as the commonest cause of anaphylaxis. Therefore more data on all cause AAR in
childhood is warranted. The commonest location for reactions is in the child’s home. But the
studies in the literature fail to report contextual data so we do not know if reactions are more
common because children do not /rarely eat in other locations. We have already reported this
contextual data in chapter 2. There also appears to be conflicting evidence with regards

adolescents with some studies reporting they are more at risk of AARs with other suggesting they
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are not. | have also found there is a significant lack of information on FA in children and going on
holidays. Therefore a prospective study is required for Ireland to gain insight in to and optimise

strategies for the prevention of avoidable reactions.
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Section 3.3 METHODS

Introduction

The main methods of this study have been described in chapter 2 (section 2.3) . The following is a
description of the specific methodology used in collecting the accidental allergic reaction (AAR)

data.

Participant selection and recruitment

Children with a defined FA between 2 and 16 years were recruited. The inclusion criteria and how

the participants were defined as food allergic has been discussed in section 1.2 (Chapter 1).

Data Collection

AAR data were collected prospectively for 12 consecutive months, on all participants recruited
between November 2018 and May 2019. Collection of data on AARs was completed by May 2020.
A proportion of participants were still being followed at the onset of the first wave of the COVID-
19 pandemic and the associated lockdown that was imposed. In Ireland all schools and preschool
CCS were closed from 13" March 2021. All social gatherings were banned from March 24" with
food establishments only operating take away from that date (25, 26). Participants who had ended
their 1-year follow-up on or before 12" March 2020 were deemed to have been followed during

“normal circumstances”.

All participants were contacted at 3 monthly intervals from the time of recruitment. All follow up
calls were made by phone by a single researcher. Three attempts were made at each time-point
to contact participants. In some cases, participants contacted the research or clinical team to

report a reaction, prior to the researcher contacting them.

A questionnaire (copy in Appendix ) was used by the researcher to record details of the reported
reaction, from the parent, over the phone; Details recorded included: date, time of day,
symptoms, timing of onset of symptoms, trigger allergen, route of exposure, circumstances of
exposure, history of activities prior to the reaction, location, on holidays, presence of animals. A
detailed response to the exposure which included medication use, medical attention, healthcare

professionals involved, and outcome was also recorded.

78



Definition of an accidental allergic exposure:

Accidental exposure was defined as an unexpected or unplanned exposure (contact or ingestion)
to a food allergen, in a child practicing avoidance measure, resulting in IgE mediated symptoms.
A non-accidental (or purposeful) exposure was defined as exposure where the allergen was
deliberately given to the participant either because a reaction was not expected or was
anticipated as part of medically supervised, home based, tolerance promoting programs using
either the iMAP Milk Ladder or the IFAN Egg Ladder. Reactions during hospital based oral food

challenges were also excluded.

Reactions that were suggestive of pollen food syndrome (PFS) were also collected and included if

avoidance was being practiced.

Criteria used to determine whether a reaction was an IgE mediated accidental allergic reaction
included: time kinetics (interval between eating food and symptoms- within 2 hours); type of
symptoms and response to treatment, previous history of reactions to index allergen. A
convincing clinical history required clear evidence of food having been eaten or contacted with

in the previous 2 hours.

Symptoms considered in close association with eating included sudden onset of rash and
erythema, pruritic rash, urticarial eruptions, angioedema, new onset rhinorrhoea, nasal
congestion, persistent sneezing, ocular itch, ocular redness, oral tingling, oral itch, sense of
throat closing, tongue swelling, hoarseness, drooling, abdominal pain, nausea, vomiting, sudden

cough, wheeze, noisy breathing, difficulty breathing, weakness, dizziness, pallor.

We defined urticaria/angioedema that occurred on contact with a known allergen for that child
as a “contact” reaction. Children with a known exposure to an allergen that they have been
defined as allergic to and subsequently display immediate skin symptoms on contact most likely
are having an immediate/IgE type reaction. This is almost certainly true for those children
outside of infancy. These contact reactions in very rare circumstances progress to systemic
symptoms (belen et al). Unintentional transfer to the mouth could potentially cause anaphylaxis

in severely allergic children. As such is it important to study these kind of reactions.

The details of all reactions were recorded over the phone or in person with one of the carers so

that the researcher had the opportunity to question the reporter in detail and clarify patient’s

79



YN}

understanding certain terms such as of wheeze, “tongue swelling”, “throat closing” etc. This

strengthened both the diagnosis and the grading of the AARs.

Potential other causes of symptoms were considered as part of each reaction analysis including

insect sting, idiopathic urticaria, allergic rhinitis, contact dermatitis to lotions etc.

Definition of the trigger of the allergic reaction.

The trigger of the AAR was either “identified” or “unknown”. This identification was left to the
interpretation of the individual researcher as a result of careful history taking along with referring

to cases notes and previous allergy testing (SPT, IgE and OFC).

The following steps were taken to identify the allergen:

1. Parent was asked what steps they had taken to identify the allergen

2. If parent was unable to identify the allergen, an attempt was made to identify it with
them, by looking online.

3. If this was unsuccessful, parents were asked to retrieve the food label and send it to the
research team.

4. For reactions in food establishments where the parent was not sure of the allergen, they

were instructed to review the food ingredients with staff there.

Grading the reactions:

We graded the reactions as either anaphylaxis or non-anaphylactic allergic reactions. The
(National Institute of Allergy and Infectious Disease (NIAID) 2005) (123)clinical criteria for

anaphylaxis were used to define anaphylaxis (Table 3.3.1).
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Table 3.3.1 National Institute of Allergy and Infectious Disease grading of anaphylaxis

Anaphylaxis is highly likely when any one of the following 3 criteria are fulfilled:

Acute onset of an illness (minutes to several hours) with involvement of the skin, mucosal tissue, or

both (e.g. generalized hives, pruritus or flushing, swollen lips-tongue-uvula)

AND AT LEAST ONE OF THE FOLLOWING:

a. Respiratory compromise (e.g. dyspnoea, wheeze-bronchospasm, stridor, reduced PEF, hypoxemia)

b. Reduced BP or associated symptoms of end-organ dysfunction (e.g. hypotonia [collapse], syncope,

incontinence)

2. Two or more of the following that occur rapidly after exposure to a likely allergen for that patient

(minutes to several hours):

a. Involvement of the skin-mucosal tissue (e.g. generalized hives, itch-flush, swollen lips-tongue-uvula)

b. Respiratory compromise (e.g. dyspnoea, wheeze-bronchospasm, stridor, reduced PEF, hypoxemia)

c. Reduced BP or associated symptoms (e.g. hypotonia [collapse], syncope, incontinence) d. Persistent

gastrointestinal symptoms (e.g. crampy abdominal pain, vomiting)

3. Reduced BP after exposure to known allergen for that patient (minutes to several hours):

a. Infants and children: low systolic BP (age specific) or greater than 30% decrease in systolic BP*

b. Adults: systolic BP of less than 90 mm Hg or greater than 30% decrease from that person’s baseline.

PEF, Peak expiratory flow; BP, blood pressure. *Low systolic blood pressure for children is defined as less than 70 mm Hg from 1 month to 1

year, less than (70 mm Hg 1 [2 3 age]) from 1 to 10 years, and less than 90 mm Hg from 11 to 17 years.

Taken from: Sampson HA, Munoz-Furlong A, Campbell RL, Adkinson NF, Jr., Bock SA, Branum A, et al. Second symposium on the
definition and management of anaphylaxis: summary report--Second National Institute of Allergy and Infectious Disease/Food

Allergy and Anaphylaxis Network symposium. J Allergy Clin Immunol. 2006;117(2):391-7.

The AARs were graded by one researcher. If there was an ambiguity, the reactions were

discussed with the other member of the research team and a decision was made. As symptoms
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were elicited verbally directly from the patients within 3 months of the reaction occurring,

details could be clarified in real time ensuring the classification of the reactions was accurate.

Aftercare of participants who experienced an anaphylactic reaction.

In the case of a severe/ anaphylactic reaction: participants were invited back to clinic within 6
weeks for an evaluation with their consultant. This is standard procedure in the clinic also in
non-study patients. Similarly, any patient that had adrenaline delivery was invited back for
urgent review. If a patient had 3 notifications of reactions during the study the consultant/PI will

also be informed.

Cause of reactions

The following questions were asked to of the parent to determine contributors of causation:

Who was present?
Who gave the child the food?
Were the ingredients checked?

Circumstances of the reaction?

vk wnoe

Any other information.

Special occasions or celebrations.

A recording was made as to whether the reaction had occurred as part of a special occasion or
celebration such as a birthday, Halloween, or a religious festival such as Christmas, Easter, First

Communion or Eid al -Fitr.

Statistical methods

Descriptive statistics were compiled for all variables using SPSS version 27 (2020; SPSS Inc.,
Chicago, IL, USA). The annual incidence rate of AARs was expressed as the number of events
divided by the sum of the patients at risk. Not all participants had a full 12 months of data
collected. The AAR rate was calculated for all participants (irrespective of follow up length) and
also for those with a full 12 months of follow-up. By doing this, any potential bias resulting from

variable lengths of observation on the estimate of the rate of AARs was reduced.

Allergic reaction (yes or no) is a binary categorical variable. Chi-square test or exact test was

used to examine the association of allergic reactions with different parameters. Continuous
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variables were compared using two-sample t-tests and were visually assessed for normality
using histograms. All tests were two-sided. Relative risks were calculated. Confidence intervals

were set at 95% and a p value of < 0.05 was taken as significant.
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Section 3.4: RESULTS

Overall incidence of accidental allergic reactions

A total of 220 food related allergic reactions were recorded among 498 participants, yielding an
overall annual incidence rate of 0.44 (95% Cl, 0.38-0.50). This was among participants with partial
and full 12 month follow up data. More than 1 reaction was reported by 39 participants (25%).
441 participants had a full 12 months data (contact was successful every 3 months). The annual
incidence in these 441 participants was similar at 0.45 (95% Cl 0.39- 0.52). In addition, the annual
incidence in participants who had 12 months follow-up during normal circumstances (pre-

pandemic related lockdown) was 0.42 (95% 0.34- 0.49).

There were significantly less reactions reported at the final 12 month follow up call (last quarter)
(n=40) compared to the first quarter (n=70) (p < .0099). There were 53 reactions in the 2" quarter
which was not significantly different to the last quarter (p<.27673). Finally there were 57 reactions

in the 3™ quarter of follow up.
The second and third quarters had similar numbers of AARs recorded (n=53, n=57 respectively).

Of the 498 children with follow up data, 155 (31.1%) reported at least 1 AAR over the one-year
study period. The calculated mean number of AARs per child was 1.2 (SD 0.52). Of the 57
participants with less than 12 months follow up, the mean follow up was 9 months. Of note, 19
participants were uncontactable at the end of their 4th quarter (12 months timepoint) by phone.
This coincided with the beginning of the Covid-19 pandemic. All of these participants were
contacted subsequently between 6-9 months later to check for AARs that occurred during their

last quarter in the study.

Reactions were graded as anaphylaxis (n=31, 14.1%) or non-anaphylaxis (n=189, 85.1%). 31 cases
of anaphylaxis occurred in 29 children. The incidence of anaphylaxis calculated was 0.062 (95% ClI
0.042- 0.088) and the incidence of receiving adrenaline was 0.024 (95% Cl 0.012-0.042) (Table
3.4.2).

The clinical characteristics of the participants who had reactions were not significantly different

to those who did not react (Table 3.4.1).
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Table 3.4.1 Clinical characteristics of children with accidental allergic reactions

Participants
reporting reactions
N=155 (31%)

Participants
reporting no reactions
N=343 (69%)

Gender n (%)

Male 103 (66.5) 232 (67.6)
Female 52 (33.5) 111 (32.4)
Median age at recruitment (years) 7 7
(Lower quartile, upper quartile) (years) (4,10) (4, 10)
Group 1: 2-4 years n (%) 46 (29.7) 85 (24.8)
Group 2: 5-12 years n (%) 89 (57.4) 202 (58.9)
Group 3:13-16 n (%) 20 (12.9) 56 (16.3)
Ethnicity n (%)
Irish Celtic 129 (83.2) 286 (83.4)
Caucasian non-lIrish 10 (6.6) 29 (8.5)
Afro Caribbean 5(3.2) 4(1.1)
Asian 11(7) 24 (7)
Number of food allergies n (%)
1 food allergy 56 (36) 110(32.1)
> 2 food allergies 99 (64) 233 (67.9)
Specific food allergies n (%)
Cow’s milk 27 (17) 50 (14.5)
Hen's Egg 60 (38) 122 (35)
Peanut 92 (58) 223 (65)
Treenut 77 (50) 171 (50)
Fish 14 (9) 26 (7.5)
Previous history of anaphylaxis n (%) 41 (26) 94 (27)
Emergency accommodation at any time during the study n 0 0

Incidence of accidental allergic reactions by age group

The breakdown of the reactions by age groups was as follows: G1=71 (32%), G2=123 (56%), G3=26

(12%). The annual incidence of reactions in G1 was significantly higher compared to G2 and G3

(RR 1.4, 95% Cl 1.14-1.71, p=0.001). There was a lower number of reactions in G3 compared to

those under 13 (p=0.155). Of those who reacted, G3 (adolescents) were twice as likely to have

anaphylaxis compared to G1 (RR 2.38, 95% Cl 0.78-7.24, p=0.126) (Table 3.4.2) (Figure 3.4.1 (b)).
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Table 3.4.2: Incidence of allergic reactions per age group

Exposure Incidence rate (95% Cl)

All AARs

All 0.44 0.38-0.50

G1 (2-4 yrs) 0.54 0.42-0.68

G2 (5-12 yrs) 0.39 0.32-0.47

G3 (13-16 yrs) 0.34 0.22-0.50
AARs due to ingestion

All 0.37 0.32-0.43

Group 1 (2-4 yrs) 0.42 0.31-0.54

Group 2 (5-12 yrs) 0.30 0.24-0.36

Group 3 (13-16 yrs) 0.29 0.18-0.43
AAR defined as anaphylaxis

All 0.062 0.042- 0.088

Group 1 (2-4 yrs) 0.038 0.012-0.089

Group 2 (5-12 yrs) 0.054 0.03-0.08

Group 3 (13-16 yrs) 0.079 0.028-0.17
AARs treated in ED

All 0.046 0.029-0.069

Group 1 (2-4 yrs) 0.015 0.0018-0.0055

Group 2 (5-12 yrs) 0.035 0.017-0.063

Group 3 (13-16 yrs) 0.026 0.003-0.095

AARs treated with adrenaline.

All 0.024 0.012-0.042

Group 1 (2-4 yrs) 0.014 0.0003-0.07

Group 2 (5-12 yrs) 0.029 0.013-0.055

Group 3 (13-16 yrs) 0.0262 0.003-0.095

Abbreviations: AAR: accidental allergic reactions; Cl: confidence interval; ; ED: emergency department; G1:
group 1 (2-4yrs); G2: group2 (5-12yrs); G3: group 3 (13-16yrs)
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Figure 3.4.1 (a) % of children in each age group with reaction and (b) % of participants treated
with adrenaline or attended the emergency department.
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Legend figure 3.4.1

Figure (a) illustrates the % of participants in age group who had either any reaction (both anaphylaxis and non-anaphylaxis),
anaphylaxis, or a non-anaphylaxis reaction

(b) Hlustrates the % of participants who had a non-anaphyalxis or anaphylaxis reaction and their age group.

Abbreviations: G1: group 1 (2-4 yrs), G2: group 2 (5-12 yrs), G3: group 3 (13-16 yrs); ED: emergency department
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Symptoms

Three quarters of participants had cutaneous symptoms, and a quarter had gastrointestinal
symptoms. Thirty cases of anaphylaxis had documented symptoms consistent with both urticaria
and/or angioedema as well as respiratory compromise (lower respiratory) as per NIAID criteria.
Only 2 cases of anaphylaxis had symptoms indicative of cardiovascular compromise (collapse), one

without respiratory compromise (Figure 3.4.2). There were 2 biphasic reactions.

Figure 3.4.2 Clinical features of the 220 allergic reactions
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Figure 3.4.2 legend: This show the symptoms reported by participants in the 220 accidental allergic reactions
Abbreviations: Gl: gastrointestinal; Upr resp: upper respiratory; Lwr resp: lower respiratory; CVS: cardiovascular

Management of the accidental allergic reactions

Most AARs were treated at home with 23 (10.5%) attending the hospital emergency department
(ED). There were no intensive care admissions or hospitalisations (Figure 3.4.3). 91% of
participants received medication to treat the reaction (table 3.4.3); 12 (39%) of the anaphylaxis

cases and 1 non-anaphylaxis case received adrenaline (9 by parent, 4 by healthcare professional).

Eleven cases of anaphylaxis (35%) were treated exclusively at home (did not seek medical
attention); 3 of these received intramuscular (IM) adrenaline by their parent; 7 children attended
ED with symptoms of anaphylaxis and did not receive adrenaline (Table 3.4.3). As these children
attended EDs across the country, it was not possible to to review the notes the diagnosis made by

the treating physician.
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Figure 3.4.3: Management of accidental allergic reactions

Accidental allergic reactions

Non-anaphylaxis

n=189

19 (10%) No treament

186 (98%) Home treatment only

0 attended GP/OOH
6 (3%) attended Hospital

Anaphylaxis
n=31

0 No treament

11 (35%) Home treatment only
2 (6.5%) attended GP/OOH
18 (58%) attended Hospital

Figure 3.6: Legend: This shows the management of allergic reactions divided by non anaphylaxis versus anaphylaxis

Abbreviations: OOH: out of hours primary care

Table 3.4.3: Treatment of reactions

Overall Non- anaphylaxis Anaphylaxis
N=220 N=189 (86%) N=31 (14%)
No treatment 19 19 0
Antihistamine 200 171 29
Bronchodilator (inh) 7 5 2
Steroid (po) 7 2 5
Adrenaline IM 13 1* 12%*

* n=1 administered by parent

** n=8 administered by parent, n=4 administered by healthcare professional
Abbreviations: IM: intramuscular; inh: inhaler; po: oral

Route of allergen exposure

Overall, 187 (85%) reactions were due to allergen ingestion with the remaining 33 due to skin

contact with the allergen. One third (n=12) of these reactions were due to skin contact with egg.

There were no AARs due to inhalation.
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Type of allergen involved in the accidental allergic reactions

The annualised incidence of nut reactions was 0.092 (95% Cl 0.06-0.12); most nut reactions were

due to peanut (41%) (Figure 3.4.5 (c)).

The allergen with the highest annual rate of AARs was cow’s milk 0.32 (95% CI 0.20-0.46) (Table
3.4.4). Children in G1 were 4 times more likely to react to milk compared to those in G2 (RR 3.9,
95% Cl 2.2-6.8, p<0.0001). Children with cow’s milk allergy (CMA) were significantly more likely to
react as compared to children allergic to peanut (RR 5.24, 95% Cl 3.05-9.01, p<0.0001). The risk of

anaphylaxis was higher for cow’s milk as compared to peanut (RR 2.1, 95% Cl 0.45-9.73, p=0.948).

The most commonly identified trigger of AARs was hen’s egg (n=41,18.6%) (Figure 3.4.5(a)).
Participants reacted to egg in the following forms: baked n=8, lightly cooked n=14, almost raw
n=19. The incidence for reaction to hen’s egg was similar across all age groups: G1=0.3, G2=0.2,
G3 =0.12. Egg allergic children were also significantly more likely to react compared to peanut
allergic children (RR 3.5, 95% Cl 2.12-5.9, p<0.0001). In contrast, the risk of anaphylaxis with egg
was lower when compared to nut (RR 0.83, 95% Cl 0.24- 2.90, p=0.78) (Figure 3.4.4).

The highest percentage of anaphylaxis reactions per food allergen was to fish with 30% of
reactions meeting the diagnostic criteria. Only 1 reaction to sesame seed was recorded from a

total of 54 allergic children. It was categorised as non-anaphylaxis.

Overall, there were 5 reactions to fruit; 2 were reactions to peach, in children who were walnut
sensitised. 3 met the criteria for pollen food syndrome (PFS); one AAR to apple (hives, mouth
tingling), one reaction to melon (hives) and one reaction to kiwi (perioral hives, oral tingling). The
remaining AARs were due to the following allergens: pea (n=2), soya (n=2), pumpkin seed (n=1),
poppy seed (n=1), mustard seed (n=1) (Figure 3.4.5 (b)). (Of note, all of these participants were

also allergic to at least one of the more common allergens: cow’s milk, egg, peanut, treenuts).
In 77 (37%) reactions, the allergen was unidentifiable.

There were 7 new (additional) allergic diagnosis made during the study, all subsequent to
unexpected reactions. 2 were to fish, 2 were to cashew, in peanut allergic children, 1 to pulses

and 2 to seeds. They all occurred at home and were all mild in character
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Table 3.4.4: Annualised reaction rate per food allergen.

Allergen Reaction Annualised rate of 95% Cl
reactions

All allergens N (%) 220 0.44 0.39-0.48
Cow’s milk N (%) 25(11.3) 0.32 0.20-0.46
Hen’s Egg N (%) 41 (18.6) 0.22 0.15-0.29
Fish N (%) 10 (4.5) 0.2 0.09-0.36
Unidentified allergen N (%) 77 (35) 0.15* 0.39-0.62
Any nut N (%) 46 (20.9) 0.092 0.06-0.12
(Peanut, treenut, unidentified nut)

Peanut N (%) 19 (8.6) 0.06 0.03-0.09
Treenut N (%) 15 (6.8) 0.058 0.03-0.09
Unidentified nut N (%) 12 (5.5) 0.024 0.01-0.04

*Denominator is total number of children with AARs

Figure 3.4.4: Severity of reactions to each allergen
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Figure 3.4.4 legend: This shows the proportion of reactions for each allergen that were anaphylaxis versus non-anaphylaxis
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Accidental allergic reactions with an unidentified allergen

In 77 (35%) of the 220 AARs, the culprit allergen was not easily identified. All of these children had
multiple allergies, therfore it was difficult to isolate the particlar allergen. On review of the
involved foods, the majority were cakes and confectionary which could contain cow’s milk, hen’s
egg or nuts or a combination of allergenic triggers. The pattern of foods involved is very similar to
the AARs where the allergen is identified with baked goods, biscuits and confectionary involved in

38 particiapnts. Overall, 10 (13%) of these AARs were classified as anaphyalxis.

Figure 3.4.5 (a) Common allergen causing reactions, (b) Less common allergens causing
reactions, (c) Type of nut causing reaction.
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Figure 3.4.6 Allergens triggering anaphylaxis
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Figure 3.4.6 legend: shows the proportion of the anaphylaxis cases that are caused by

each allergen

Table 3.4.5: Summary of reactions per allergen.

Overall Non anaphyalxis Anaphylaxis
N=189 (86) N=31 (14)

All allergens n(%) 220 189 (86) 31(14)
Cow’s milk n(%) 25 20 (80) 5(20)
Egg n(%) 41 36 (88) 4 (10)
Peanut n(%) 19 17(89) 2(11)
Treenut n(%) 15 14 (93) 1(7)
Nut (unidentified) n(%) 12 10 (83) 2 (17)
All nuts n(%) 43 38 (88) 5(11)
(PN, TN, unidentified nut)

Fish n(%) 10 7 (70) 3(30)
Unidentified allergen n(%) 77 65 (84) 12 (16)

Abbreviations: PN: peanut; TN: Treenut.

Food products causing reactions

Where the allergen could be identified (in 143 reactions), baked products (cakes, pastries,

donuts, scones) (n=33, 23%), biscuits (n=12, 8.4%), confectionary (chocolate sweets,

marshmallow) (n= 22, 15%) were the main implicated foods. Sauce or pesto (n=11, 7.9%), bread

(n=11, 7.9%), Ice-cream (n=10, 7%), and pizza (n=8, 5.6%) caused a number of reactions (Figure

3.4.7).
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Figure 3.4.7 Food product reported to cause reaction
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Location of accidental allergic reactions

The most common location for reactions was at home; half of AARs (N=116, 53%) occurred there;
39 (18%) AARs occurred in food establishments (FE) (restaurants n=13, hotels n=9, fast
food/takeaways n=10, cafés n=7). The next most common locations outside of the home, were
school (n=18, 8.2%) and friend’s houses (n=11, 5%). The remaining AARs occurred in preschool
childcare services (CCS) (n=6, 2.7%), relative’s houses (n=8, 3.6%), in/outside shops (n=3, 1.4%),
airplane (n=3, 1.4%), airport (n=2,0.9%) and finally n=1 in a playground. Of note, chapter 4 will

discuss the school and preschool CCS AARs in detail.

The location of AARs in each age group was compared (Table 3.4.6). Participants in G2 were almost
twice as likely to react in FE compared to G1 or G3 (RR1.79, 95% Cl 0.92-3.45, p=0.08). G1 were 3
times more likely to react in a relative’s house as compared to the older children in G2 and G3.

(RR3.49, 95% CI 0.85-14.22, p=0.08). G3 were significantly more likely to have a reaction in a
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shop/or eating shop bought food compared to G1 and G2 (RR 4.45,95% Cl 1.13- 17.55, p = 0.032).

They were also more likely to react in a friend's house (RR 2.47, 95% Cl 0.71- 8.55, p= P = 0.152)

or at a party (RR 2.96, 95% Cl 0.60-14.53, p= P = 0.179).

Table 3.4.6: Location of reactions per age groups

Overall Group 1 Group 2 Group 3

N=220 N=71 (%) N=123 (%) N=26 (%)
Home n(%) 116 (53) 37 (52) 66 (54) 13(50)
Food establishments 36 (16) 10 (14) 26 (21) 3(12)
(Restaurants, café, fast-food, hotel)
School 18 (8.2) 0 16 (13) 2(7.7)
Friend’s houses 11 (5) 5(7) 4(3.2) 3(12)
Shop bought food 8(3.6) 3(4.2) 2(1.6) 3(10)
Relative’s house 8(3.6) 5(7) 3(2.4) 0
Party 7(3.2) 2(2.8) 3(2.4) 2 (10)
Preschool childcare services 6(2.7) 6 (11.3) 0 0
Airplane 3(1.4) 1 2(1.6) 0
Airport 2(0.9) 1 1(0.8) 0
Playground 1 1 0 0

Abbreviations: G1: groupl (2-4yr); G2: group 2 (5-12yr); G3: group 3 (13-16yr).

The breakdown of the locations of the reactions due to an unidentified allergen were different to

the overall cohort. More of these AARs occurred in FE (40%) with only 35% occurring in the home.

Most cases of anaphylaxis occurred at home (48%) with school /childcare and FE the next most

common locations (16% each) (Figure 3.4.10).
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Figure 3.4.8: Allergen causing reaction by location
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Legend: Figure 3.4.8 illustrates the proportion of participants reacting at each location for each allergen.
All= Allergens causing all reactions irrespective of location.
*Shop: participants had bought food from a shop and then ate it on leaving the shop in transit- in car, walking, sitting outside.

Figure 3.4.9: Location of reaction per reaction grade

120
g 100
= 80
o
(58]
9 60
“
© 40
g 20 I
0 . - - I [ | __m — || o o
@ & @ & & N & & <
() > N AN o NS O
L & ¥ ® ° S ® &L S
O N O G N
) N\ S &
XS (o) () X
S O & 2
ob X <&

Location

W Anaphylaxis B Non-anaphylaxis

Figure 3.4.9 legend: this shows the proportion of reactions that occur in each location divided by severity.



Figure 3.4.10: Location of anaphylaxis
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Figure 3.4.10 legend : shows the locations of the 31 cases of anaphylaxis. AiImost half occurred at home

AARs in food establishments

Food establishments were the second most common site of reaction with 36 (16%) AARs occurred
in some type of eatery (restaurants n=13, hotels n=9, fast food/takeaways n=8, cafés n=6). A
quarter of reactions in eateries were due to hen’s egg. In over a third, the allergen was not easily
identified (Figure 3.4.11). Overall, the ingredients were asked for in 63% (n=23) of reactions;
however wrong/incomplete information was given (n=10). In the remaining 13, the food ingested
was potentially contaminated with allergen (n=13). In 37%, the ingredients were not looked for.
61% of the reactions arising in FE, occurred while on holidays. Looking specifically at the reactions
in restaurants, 12/13 occurred while on holidays. 13.8% of the AARs occurring in FE were

anaphylaxis.
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Figure 3.4.11: Allergens in food establishments

Unidentified nut m
14%

Unknown
37%
Treenut
9%

Peanut
3%

Cow's milk
8%

Hen's egg
26%

Figure 3.4.11 legend shows the allergen causing the 36 reactions in food establishments. Over a third were unknown

Table 3.4.7: Examples of errors made in food establishments

Consumption of food containing allergen Contamination of food with allergen

Nuts within sprinkles on top of ice cream Ice cream scoop previously used for nut ice cream in a
café

Pesto (containing cashew nut) within sandwich Ate muesli at hotel buffet (contaminated with nuts)

Salad dressing contained nuts Pizza contaminated with allergen (nut)

Stew sauce contained cow’s milk Burger contaminated with allergen (? Egg or sesame)

Soya sauce within meal in Asian restaurant

Brownie contained nuts

Fresh bread (contained cow’s milk) from café

Pizza contained egg (given wrong information from
server)
Ate cookie from fast food restaurant (contained egg)

Ate muffin containing peanut in cafe

Identified provider of the allergen containing food

In 92 (47%) of AARs, the parent of the child accidentally administered the allergen containing food.
Other people who were involved in giving the allergen to the child: child themselves (n=39), friend
(n=12), sibling (n=5), teacher/childcare worker (n=7), relative (n=5), friend’s parent (n=9), server

in FE (n=36), other (n=15).
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Factors contributing to the accidental allergic reactions

An attempt was made to identify a cause for the reactions. Human error was considered a
contributor in half of reactions. Other factors included: didn’t check ingredients (n=51), did check
ingredients/ possible cross contact with allergen (n=40), label reading errors (n=2) (Table 3.4.8).
In 8 cases, the AAR was due to a new food allergen. However, all 8 of these participants had other
known allergens and already carried adrenaline autoinjectors. There was a higher number of
children who reacted in G1 whose parents reported they did not check the ingredients compared
to parents in G2 (p=0.08). More unusual allergens were new exposures e.g. pumpkin seed, poppy

seed mustard seed.

Table 3.4.8: Contributing factors in the 220 reactions

N Human error Did not check Did check New allergen
N=110 (50%) ingredients ingredients N=8 (4%)
N=51 (23%) N=40 (18%)

Overall N (%) 220 110 (50) 51 (23) 40 (18) 8
Cow’s milk N (%) 25 16 (64) 6 (24) 3(12) 0
Hen’s Egg N (%) 41 25 (61) 11 (27) 3(7) 0
Peanut N (%) 19 7 (44) 7 (44) 2 (13) 0
Treenut N (%) 15 5(33) 6 (40) 1(6.6) 2
Unidentified nut 12 6 4 2 0

All nuts N (%) 46 18 (42) 17 (40) 7 (16.3) 4(9.3)
(PN, TN, Unidentified nut)

Fish N (%) 10 5 (50) 0 4 (50) 2 (20)
Unknown N (%) 77 34 (44) 14 (18) 20 (26) 1

Accidental allergic reactions during special occasions or cultural holidays

Overall, 18 (8.2%) of reactions occurred at a special occasion or during a cultural holiday; 6
occurred at a birthday party, 2 occurred at a First Holy Communion celebration, 3 at a wedding, 2
on Pancake Tuesday, 2 at Halloween, 1 at Christmas. 5 of 18 were also reactions that occurred
within an eatery. There were no AARs documented at Easter or during Eid al-Fitr. A quarter of

these occurred in food establishments ( wedding n=3, First Holy Communion n=2).
Accidental allergic reactions in ethnic monitories.

There were 18 reactions among participants of African or Asian ethnicity. The annualised AAR rate
in this group was 0.40 (95% Cl 0.242- 0.646) which was not significantly different from the rate in
Caucasian Irish (p= .485). There was a slightly higher number of severe reactions in the ethnic

minority group compared to Caucasian (RR 1.20, 95%CI 0.40-3.57, p=0.332).
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Accidental allergic reactions occurring while on vacation

Overall, 403 (80.9%) participants went on vacation during the study period with 244 (60.5%) going
abroad (235 on airplane, 9 on ferry); 307 (76%) stayed in hotels; 115 (47%) ate food bought in the
airport before flying, 90 (36%) only ate food from home in the airport with the remaining not

eating at all in the airport.

Overall, 33 (15%) children had AARs on vacation; this gives an annualised AAR rate while on
holiday as 8.2% (95% Cl 5.7 to 11.3); 18 (66%) occurred in locations where English was not the first
language; 15 of these 18 occurred while on holiday in Ireland. Participants were more likely to

react on holiday abroad compared to holiday in Ireland (p=0.219).

These AARs were graded as non-anaphyalxis (n= 24) or anaphylaxis (n=9). There was a significantly
higher number of severe reactions while on vacation compared to those that did not occur on
holiday (RR 2.3, 95% Cl 1.17-4.58, p=0.0156). Adrenaline was administered in 2/9 of the
anaphylaxis cases. In nearly half (n= 14, 43%), the implicated allergen was unidentified. The
identified allergens where: nut n=6; cow’s milk n=5, hen’s egg n=3, fish n=2. The main types of

food involved were: ice cream (n=3), cakes (n=6), pizza (n=5), chocolate (n=2), fish (n=2).

Reactions occurred in restaurants (n=12, 36.3%), hotels (n=8, 24%), shop/ café (n=7,21%), airplane
(n=3, 11%) and airport (n=2, 6%). Of note no reactions occurred in self-catering accommodation.
But 3 of the 12 reactions occurring in restaurants were in participants staying in self-catering.
Participants staying in hotels were more likely to have a reaction compared to those in self-
catering accommodation (p=p=0.110). In almost half of reactions (n= 15, 45.5%), participants had
asked about or checked ingredients. Of the 235 who travelled by airplane, 3 (12.7%) had AARs
(Table 3.4.9).
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Table 3.4.9: Reactions occurring on airplanes and in airports .

Case 1 Case 2 Case 3 Case 3 Case 5
Location Airport Airport Airplane Airplane Airplane
Age (yrs) 3 5 8 5 2
Circumstances Sandwich bought in Pizza bought in Ate meal provided on | Sandwich made and Packaged GF
airport by parent; ate airport and eaten in airplane brought from home | sandwich brought
in airport. airport from home
Checked ingredients No Yes Yes Yes No
Allergen involved peanut (within Unknown* Unidentified nut Peanut Cow’s milk
pesto) (in gluten free
flour)
Length of flight (hrs) 4 1 4.5 1 2
Anaphylaxis No Yes No Yes No
Treatment AH AH AH AAl on airplane AH
(child refused AAl) (given by parent)
Informed aircraft staff No No No No No

during reaction

* child was allergic to peanut and hazelnut
Abbreviations: AAl: adrenaline autoinjector, AH

: Antihistamine, GF: gluten free.
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SECTION 3.5: DISCUSSION

This study shows that accidental allergic reactions (AARs) are not an infrequent occurrence among
Irish children with an overall annual incidence of 0.44. This figure is comparable to the incidence
reported from the UK in a recent, multisite, survey-based analysis of accidental reactions (14). This
multisite study also highlighted a variability in AAR incidence across regions with an incidence of
only 0.3 recorded in the US. The similarity between the UK incidence rate and our findings may
reflect comparable eating habits and less awareness in the community (food establishments)

regarding FA (14).

In ReAACT, 31% of participants had at least one reaction/year. A recent study published this year
of 2679 participants ( 2510 <18yr) in USA, recruited from a patient registry found that over 50%
of participants reported at least one AAR/year (120). Although this study was retrospective and
included participants with self-reported FA, it includes all reactions inclusive of those that resolved
at home which is comparable to our work. The number and type of allergens studied as well as
the method of FA diagnosis can affect the incidence of AARs reported. Studies that look specifically
at nut reactions will report a lower AAR rate. To emphasise this, we calculated an annual incidence
for each different allergen (Table 3.4.4). Annual incidence rates of peanut/nut AARs among
physician diagnosed participants are reported as: UK (3%) (13), Canada: 14.3% (128), 11.9%(146),
USA: 4.7% (15). In ReAACT, it was 9.2%, comparable with the Canadian figures but higher than
figures above from the UK and USA. Comparisons are difficult between studies due to
methodological differences as outlined in the literature review. ReAACT data also includes all food
reactions, including contact reactions (which accounted for 15% of the total). We did however
calculate the incidence of reactions due to ingestion and found it not to be substantially lower
(0.37, 95% Cl 0.32-0.43) than the overall rate of reaction. The participants in our study were
recruited from tertiary allergy clinics; over two thirds had > 2 food allergies and a quarter had a
history of anaphylaxis. Multiple food allergies (12, 14, 131) and a history of anaphylaxis (16) have
previously been reported as risk factors for AARs. In addition, we used a strict definition of FA.
This was to ensure that all participants were food allergic and therefore at risk of AARs. This
contrasts with a number of other studies where self-reported FA was used to define FA (86, 139).
Gupta et al recently found that half of respondents in their survey in USA were self-reported and
had never been confirmed by a physician (160). Having participants in a study that are not truly
allergic will lower the incidence as the denominator is diluted by those not at risk of reactions.
Regular follow up with these participants (every 3 months), ensured that even small mild reactions
were recorded, many of which may have been forgotten by the next clinic appointment. In

addition, the fact that these children were in a study monitoring AARs meant that many parents
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were keeping a written record of reactions to aid with recall. This contrasts with retrospective
studies that report “every” having a reaction”(133, 134, 152); there may be significant lag time

(sometimes years) between the reaction and reporting.

The impact of the COVID-19 imposed lockdown, finalised on March 24th, 2020, on the annual
incidence is difficult to define. The overall annual incidence calculated for those followed only
during “normal circumstances” (outside of pandemic), did not differ from the incidence rate for
all participants. A reduction in reported reactions was noted when comparing the first, second
and third quarters with the fourth quarter of the study. However, the difference was only found
to be statistically significant when compared with the first quarter. It is reasonable to propose that
the risk of location-specific reactions, such as those in eateries and schools would have reduced.
Nevertheless, many cafes and restaurants were still open for takeaway and so the potential for
eatery related reactions remained. School and creches were closed for an extended period.
However, under normal circumstances, 2 weeks of school holidays would have been scheduled
during April also. COVID will have impacted little on travel/vacation related as most of the families
involved would not have travelled until the summer holidays. International data assessing this
issue is limited and conflicting. A Canadian study of allergic presentations during COVID found
that the number of food related reactions presenting to an emergency department was no
different to the same time period a year earlier (161) (3). However, an Israeli study reviewing
reactions over a short time (median 6 weeks) has suggested there was considerably less reactions

during lockdown (162).

We report a significantly higher incidence of reactions in younger children (0.54) as compared to
children 5-16 yrs (RR 1.4, 95% Cl 1.14-1.71, p=0.001). Fleischer et al report an even higher annual
incidence (0.81, 95% CI 0.76-0.85) in their cohort of younger children (3-15months). More of this
age group were milk and egg allergic which were the cause of over half of the total reactions.
Although the incidence of egg reactions was similar across the 3 age groups, children in G1 were
4 times more likely to react to milk compared to those in G2 (RR 3.9, 95% Cl 2.2-6.8, p<0.0001).
This is further backed up by the fact that studies only reporting on nut AARs, have a lower AAR
rate in younger children (48). In addition, younger children are not developmentally mature to
regulate their behaviour, communicate their allergy and avoid allergenic foods themselves putting
them more at risk from accidental exposure. We report the annualised incidence of reactions in
the adolescent group as lower than the children in G1 and G2 (P = 0.155). This compares with a
recent multisite retrospective study of self-selected participants, which reported a significantly
lower annual rate of reactions in adolescents versus children (0.21 vs 0.41, P<0.0001) (14).

However, as adolescents spend more time away from their parents, they might not inform them
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of all of their reactions. One study reported that adolescents do not inform their parents of 12%
of reactions (110). However our findings do contrast with other studies which report higher

numbers of AARs among adolescents (16, 163).

In this study, anaphylaxis was defined using the NIAID criteria (123). The severity of each reaction
was determined retrospectively using information provided by parents. It is possible that the
number of cases of anaphylaxis may have been exaggerated. However, collecting the information
through a phone-based discussion through which clarification and detailed questioning was
possible, is likely to have improved accuracy. Using the NIAID criteria has previously been shown
to reduce retrospective overestimation of anaphylaxis (116). The overall annualised incidence of
anaphylaxis related to accidental ingestion was 0.062. The rate was higher in adolescents at 0.079.
This contrasts with the recent survey-based publication by Venter et al in which significantly less
adolescents reported severe reactions compared with younger children. However, they also
reported that significantly more adolescents reported receiving adrenaline suggesting that the
families were under reporting symptoms (14). The findings of our study are, however, consistent
with other publications reporting adolescents having more severe reactions and a higher number

of fatalities (154, 164-166).

This study has provided a detailed understanding of location and risk of AARs specific to our
population. Although reactions were identified in association with all cultural holidays and
celebrations that were inquired about, only 2 reactions were reported during Halloween activities,
which almost all of our age-appropriate study candidates took part in. No reactions were reported
at Easter. This contrasted with a 10-year retrospective report from the Canadian anaphylaxis
registry which reported a 70% increase in anaphylaxis at Halloween and Easter (45). Their study
included first reactions which are likely to occur due to opportunistic exposure to peanuts and

tree nuts.

The data presented here, establishes that travelling on vacation is associated with a significantly
increased risk of severe allergic reactions than staying at home. AARs occurring while on holiday
or vacation is an area that has not previously been well researched, particularly in children. The
majority of this study cohort travelled on holidays allowing for a closer examination of effect on
accidental reactions. The data indicates that causation may be due to increased risk related to
eating out while on holidays as almost all reported restaurant related reactions occurred while on
holidays. It is reasonable to presume that language barriers may have contributed to this observed
increase in restaurant related reactions. However, despite a higher number of reactions being

recorded on holidays abroad compared with holidays in Ireland, significance was not
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demonstrated. It is likely that multiple factors contributed. It will be important going forward to
encourage families of allergic children to avail fully of the safer option of self-catering where no

reactions were demonstrated.

Accidental reactions aboard planes have been studied in more detail and more recently the risk
of airport food has been highlighted by a fatal anaphylaxis to sesame seed of a British school girl.
Recommendations regarding risk reducing measures have been published and have always been
part of the education provided by our allergy department with particular focus being placed on
the potential risk of food purchased in airports and onboard planes. The fact that 2 of the 5
airport/aeroplane reactions recorded in this study occurred after ingestion of food brought from
home, demonstrates the challenges to prevention of travel related reactions. Barnett et al report
that people use adapted versions of their own allergen avoidance strategies while on holidays in
recognition of the enhanced risk of AARs while travelling (167). However, there appear to be so
many so many factors including lack of concentration during preparation and cross contamination

during eating, that have to be considered.

In chapter 2, it was highlighted that a greater number of enrolees reported routinely bring their
own food to friends’ houses and parties than to eating establishments. Fast food outlets were
particularly notable in that they were attended by all age groups, the majority of whom reported
eating food prepared on site. We proposed that this differential behaviour may be due to a belief
that more control can be applied over food preparation in a restaurant than a domestic
environment such as a friend’s house or a party. In this chapter, friend’s homes were identified as
a source of accidental ingestion, with adolescents being significantly more likely to be involved
than younger children. The second most common locale for AARs was eating establishments.
However, as highlighted above, most restaurant related reactions occurred while on holidays.
Nevertheless, 8 mild reactions were recorded in fast food outlets. Shops, where in theory, where
more control is exertable through label reading was the location for almost 10% of anaphylactic

events.

In chapter 2, details were also captured, regarding sub-cohorts, particularly adolescents with a
history of peanut anaphylaxis, not engaging in any eating practices outside of home. Additionally,
almost a % of the entire study group brought food prepared at home when going out to eat. In
this chapter it is shown that the most common setting for accidental reactions is in fact the home.
This is reported almost universally across the literature (13, 14, 16, 28, 88, 120, 138, 139, 144).
Furthermore, it is also the primary setting for anaphylactic reactions (45%); a figure similar to

previous reports of anaphylaxis: 46% (141) and 53% (127). This likely reflects the fact that children
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consume most of their food at home and therefore the probability of a reaction occurring here is

higher than in other places.

Collectively, this data teaches that imposed harsh restrictions on allergic children do not
necessarily limit risk. Conversely it also teaches that perception of control and safety is misleading

and that therefore a constant readiness to respond to allergic reactions is paramount.

Anaphylaxis was under-treated in this study. Only 39% (12/31) of cases of anaphylaxis were
administered adrenaline. This low number mirrors the results of many other studies in this area
with rates of between 11 and 71% reported. The wide range in numbers is influenced by way the
data is collected and reported. Those studies which look at rate of adrenaline administration per
food anaphylaxis case (not location dependant), report rates of between 30-43% (16, 120, 131,
132, 139, 168). Only one AAR was considered to be over-treated in this study; adrenaline was
administered for a mild non-anaphylactic reaction. Higher levels of over-treatment with
adrenaline have been reported; a Swedish report of paediatric presentations of food reactions to
3 EDs, found that 70 of 371 reactions reviewed were administered adrenaline (either at home,
enroute or in hospital), however there symptoms did not meet the criteria for anaphylaxis (169).
They do make the point that the adrenaline may have halted progression to anaphylaxis. The data
shows that anaphylaxis is either not being recognised by the parents of this cohort or they are
hesitating to use. Only 9/31 (29%) cases were administered adrenaline by the parent. This is not
a unique finding. A Canadian review of nut anaphylaxis cases, found only 11% received adrenaline
outside of hospital (18). The European registry of anaphylaxis, which includes Irish data, reported
in 2016 that a third of anaphylaxis in children and adolescents were treated by laypersons (33).
The results demonstrate that continued optimisation of education is required within the clinic
setting. The model used at the time of enrolment was face to face training with an allergy doctor
or nurse specialist. This technique has been shown to be superior to other models using simulation
studies (170). However, these scenarios do not fully reflect a real-life environment where other
factors may come into play. A community-based survey from 2009 identified uncertainty about

the severity of the reaction and fear of side effects as reasons for not applying autoinjectors (171).

The identified allergen causing the highest proportion of anaphylaxis cases per allergen was fish
(30%) with cow’s milk a close second. However, numbers of cases with fish allergy were small and
Cow’s milk was the allergen with the highest annual rate of AARs for identified allergens (0.32)
with fish at only 0.22. In ReAACT the risk of anaphylaxis was greater in those with milk allergy than
those with egg or peanut allergy. The European Anaphylaxis Registry reported on reactions in

children and adolescents in 2016 (Cow's milk and hen's egg were prevalent elicitors in the first 2
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years, hazelnut and cashew in preschool-aged children, and peanut at all ages (172). The registry
includes all cases of anaphylaxis and not just those in children already practicing avoidance. A
Swedish review of all anaphylaxis cases (accidental and unexpected) presenting to Emergency
Department (ED) department in children, found milk was the most frequent allergen (32%) with
peanut second (21%) and unidentified allergen (16%)(173). In contrast, a Canadian review of 168
paediatric presentations to the ED of children with anaphylaxis reported that most reactions were
to nut (142). Unidentified allergens contributed to 41% of anaphylactic reactions in ReAACT.
International data on this issue is variable. In a study of ED presentations of anaphylaxis, it was
reported that the trigger allergen was only known in one third of cases of anaphylaxis (174).
However, another ED review of 168 anaphylaxis presentations found an allergen to be identified
in 75% of cases (142). In a review of fatal anaphylaxis cases in the UK over 7 years, 38% of cases

occurred to an unknown allergen (154).

Unidentified allergens were not just associated with severe reactions in our study. 35% of overall
reactions were concluded to be without an identifiable trigger, despite reasonable efforts to
identify one as detailed in the methods. This inability to isolate a particular allergen is infrequently
reported in the literature, albeit referenced in 3 publications above. This may be due to how the
data is reported. In studies where the participant self-reports the data, there may have not been
an option to answer, “unknown allergen”. In this study, a discussion was had between participant
and researcher, allowing for extra information to gathered, however this did not help to isolate
the trigger in a third of cases. It is very likely that many of these reactions in this study were due
to cross-contamination. This is supported by the fact that the commonest locations for these
reactions to occur was in food establishments (FE) and friend’s houses where food is prepared by
others. Indeed, we concluded that cross-contamination was the likely cause 13/36 (36%) AARs in
FE, as correct ingredient information had been provided. A study of AARs in American restaurants
found that 13% of reactions occurred even when ingredients were checked and waiting staff
informed (88). The scale of this issue is unknown; there is a paucity of literature on the frequency
of allergic reactions caused by cross contamination; Taylor et al highlight that the risk associated
with cross-contamination is dependent on many things including the patient’s threshold dose. A
Dutch study analysed food samples received from 51 adults after an allergic reaction; 37% of
products analysed had 1 to 4 culprit allergens identified that were not supposed to be present
according to the ingredient declaration (149). Bread, cookies, chocolate, and meat were
implicated in 53% of foods with undeclared allergens. The first 3 were the foods implicated in over

half the reactions in ReAACT too.
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Some of these individuals may have been reacting to new allergens. Testing for this is difficult
unless there is a high suspicion of one particular ingredient, as sIgE testing and /or skin prick
testing to numerous ingredients without a preformed hypothesis leads to overinterpretation of
sensitisation. This is further complicated by the fact that allergic individuals may also have
reactions due to cross reactivity that can be difficult to recognise without detailed ingredient
information. In particular, there is a high degree of protein sequence homology between the seed
storage proteins in peanuts and treenut. The abundance of homologous allergenic proteins in
plant material (edible foods and pollens/aeroallergens), their relative abundance in specific foods,
their variation in heat stability as allergens, and degree of homology as well as other factors
creates a range of clinical outcomes (36); Another point to raise is the concomitant exposure of
food allergens with pollen and whether pollen acts as a co-factor. A Swedish review of anaphylaxis
cases presenting to a paediatric ED, found that pollen-allergic children seemed to be admitted due
to food-induced anaphylaxis more often during the deciduous tree pollen season compared with
the rest of the year and they suggest that concomitant exposure to airborne allergens seems to

increase the risk of anaphylaxis to foods (143).

An important finding in this study was that the parent administered the allergen accidentally in 92
(47%) reactions. The number was less for anaphylaxis (39%), but this was not statistically
significant (p=0.77). This information has only been reported in 2 studies that the author could
find, one was a study of infants (parents administered it in 48% of cases)(132) and the other was
a UK study of nut reactions (parents 41%) (13). It is important for 2 reasons. Firstly, it is useful for
us to be able to tell parents that if their child has a reaction, they are likely to be there. This is not
to cause guilt but to empower parents that they will be present and able to keep their child safe
by appropriately managing the reaction which they have been educated to do. Secondly, it
underpins emphasises the unavoidable and accidental nature of reactions. Parents, who are most

invested in their children’s safety are implicated as a contributing factor in half of the reactions.

Other identified contributing factors included a failure to read ingredients. A quarter of
participants acknowledged that ingredients were not checked prior to the child consuming the
food. 2 admitted to an error in reading a food label, but as 20% reported that they had read the
ingredients, this number may represent an underestimation. Fierstein et al found a similar
number (21.5%) had checked ingredients and that allergen was not identifiable (120). A previous
study has shown that 40% of food allergic participants, found labelling particularly precautionary
allergen labelling (PAL) unclear (175). A UK study reported that 40% of reactions were caused by
contact with nut traces, however there is no descriptions given how they quantified this and what

the context of the ingestion was (176). Half of reaction in ReAACT were concluded to be due to
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human error. Human error, as a common cause of reactions, is supported by what we see within
the strict settings of RCTS trials. In Palisade, the pivotal oral peanut immunotherapy (IMT) study,
all adverse events were studied; 19.6% of actively treated subjects and 33.1% of placebo treated
subjects reported accidental exposures to any food allergen during the study (112). Further
research into behaviour modification is required to reduce this risk. This study did not aim to
investigate this issue. However, there is a key take away message for allergic families regarding

human fallibility and how it justifies carrying autoinjectors at all times.

The study data indicates that protecting the host(allergic child) by controlling their environment
is a flawed model. Thus focus needs to be turned on protection through manipulation of the hosts
own defences. Promotion of tolerance to allergens through early introduction and desensitisation
is now a key component of international allergy care. Part of this evolving strategy is the
acceleration of natural tolerance to cow’s milk and egg by introduction of baked forms of both to
young infants. Recent unpublished data from this centre has demonstrated the effectiveness of
the Milk Ladder in this regard. In ReAACT it was seen that reactions to milk and egg occurred in all
targeted locations, particularly in relative houses and FE. Egg was the most common cause of
reactions and those with milk allergy had the highest AAR of anaphylaxis to any identifiable
allergen. Thus, the data in this study highlights the real-life, profound effect of these two allergies,
albeit transient for most children. It is justification for ensuring all barriers to early introduction of
baked products are removed and to encourage strong parental commitment with the current milk

and egg tolerance models (iIMAP Milk Ladder and IFAN egg ladder).

There are a number of limitations with the data reported in this chapter. As a third of reactions
were due to unidentified reactions, there is a difficulty in calculating an accurate rate of annual
reactions for known allergens. Some of these unidentified allergens may also have been new

exposures, but as detailed above screening for these is not always appropriate.

We have mentioned that a proportion of participates had follow up for AARs during the first
lockdown period of COVID-19 pandemic. The restrictions placed on people at this time do not
reflect “normal circumstances”. As detailed above calculating the potential effect of the lockdown

on allergic risk is challenging

Although we reached our sample size required to report the overall incidence of AARs in the group
as well as the overall rate in G2 (5-12 yr. olds), we did not reach the sample size required for either

G1 or G3. This will be discussed in detail in chapter 6.
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The information that we collected did not provide us with enough information to fully establish

causation for each reaction. This is not unique to this study and is a difficult task to undertake.

Conclusions

The data presented in this chapter is an analysis of the first, prospective study to examine the
frequency and circumstances of accidental allergic reactions in Irish children and adolescents. It
presents data which challenges the perception of variable risk across locations. It uncovers the
need for improved recognition and management of anaphylaxis even in patients of a tertiary
allergy clinic. It exposes further, the burden of milk and egg allergy in the young and is evidential
to promoting early tolerance to both allergens. It reveals the challenge of unidentified allergens
in eateries. It demonstrates both commonality and dissimilarity with international experience,

highlighting the relevance of local studies in this area.

110



Chapter 4: FOOD ALLERGY IN IRISH SCHOOLS AND CHILDCARE FACILITIES
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Section 4.1: INTRODUCTION

Schools and childcare facilities have a responsibility to keep children safe. The Children’s First act
2015 (177) requires organisations to make provisions to protect children and ensure their safety.
The Disability Act 2005 (178) protects many children with chronic conditions, however there is
no specific law protecting children with other medical conditions not causing disability (such as

FA).

Entrusting others with the care of a food allergic child can be very stressful for parents. The
child’s first day at childcare or school may be the first time that the child has been away from the
parent for any substantial period of time. In this chapter, we will explore the Irish school and

childcare environment with regards to FA.
Irish schools and childcare services

Children spend a large proportion of their lives in school and/ or in day-care. This can range from
4 to over 10 hours/day. Children in Ireland start primary school at age 4-5 years and then
secondary school at 12-13 years. In addition, the Early Childhood Care and Education (ECCE)
Scheme provides early childhood care and education for all children (age 2-5 years) within
preschools and Montessori. Under this programme, education is provided by the state, for 3
hours daily during the school year for 2-5 year old (179). Furthermore, 38% of children (O-
12years) are in non-parental childcare (Table 4.1.1)(180). In Ireland, Preschool Childcare
Services (CCS) is an umbrella term encompassing include pre-schools, play groups, day nurseries,
créches, childminders, and other similar services looking after more than 3 pre-school children
(181). The Child Care Act 1991 provides for the regulation and inspection of these services by
Tusla (The Child and Family Agency). Therefore the term “preschool CCS” will be used
throughout this chapter to describe these services. Table 4.1.1 illustrates the different types of

Irish preschool CCS.

Other childcare options in Ireland include childminders (caring for 3 or less children) in their
home, nannies who care for children within the child’s home as well as relatives (Table 4.2.2).

Afterschool services provide childcare in a facility after the school day is finished.
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Table 4.1.1: Structure of Irish Preschool Childcare services

Service

Description

Nursery or creche

Full or parttime day care service (usually from 6 months old)

Montessori / preschool

Education under the ECCE scheme

Playschool Sessional service for preschool children focused on play
Naionrai Playschool operating through the Irish language
Childminder Care for children (4-5 children under 6yrs) in the minder’s own home *

*Childminders caring for 3 or less children are not provided for by the Childcare Act and are not regulated.

(Source: Citizens Information and HSE, TUSLA)

Table 4.1.2: Types of childcare available in Ireland

Children (0-12yrs)
%

Parent 70

Unpaid relative or family friend 16

Paid relative or family friend 3
Childminder/ au pair/ nanny 10
Creche/Montessori/playschool/afterschool 13

Other

1

(Source: Central Statistics Office: Irish census data 2016)

We know that 4.45% of Irish 2-year-olds have a FA (3). Using census data (56), this equates to

more than 9000 food allergic children aged 2 and under in Ireland. The minimum ratio in

childcare settings for children aged 1-2.5yrs, is 1:5; among 20 2yr olds in preschool CCS ,there

will be one FA child. In primary school classes (with children as young as 4 yrs old), there can be

over 30 children under the care of one teacher. Most classrooms in primary school can expect to

have at least one child with a food allergic child in it. These are very large numbers of children

and highlight how ubiquitous FA is in the Irish childhood population.

Consumption of food in Irish schools and childcare services

In Ireland, children attending nurseries and childminders, for the most part, are given food

which is cooked onsite. They may also bring food from home for snack time. Children who

attend preschools and primary school, commonly bring their own food from home. Some may

be offered milk which is provided by the service at breaktime. Delivering Equality of Opportunity

in Schools (DEIS) which make up a small number of the total schools in Ireland, provide children
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with a subsidised lunch which is provided by an outside catering company and is funded by the
state (182). Whilst a substantial number of adolescents in secondary schools bring in their own
food, many also eat food from school canteens which is prepared onsite. Other schools may
permit older students to leave the premises at lunch to buy food in a local shop/food

establishment. schools,

Of note, there are usually 2-3 episodes of food consumption in school (lunch and 2 breaks) and
up to 5 episodes in preschool CCS . As well as these planned daily episodes of food consumption
there may be many episodes unplanned e.g. birthday parties, bake sales, cultural holiday
celebrations. This food is most commonly brought in from outside, usually from the child’s

home; it may not be labelled particularly in the case of bake sales or parties.

Potential environmental risks for food allergic children in schools and childcare

It is therefore, not surprising, that there are a number of factors, if not adequately managed,
that can contribute to a parent’s anxiety about their food allergic child attending school or
preschool CCS (183) . Multiple episodes of food consumption, activities involving food and staff
changeovers are just some of the environmental risks that could potentially increase their risk of

having an AAR in this setting (184) (Table 4.1.3).

Anxiety in both parents and staff can result in exclusion of children from activities or separation
from peers at mealtimes which is not ideal. Indeed, Polloni et al found that staff in schools had
difficulty in guaranteeing full participation in extra-curricular activities to food-allergic students
(185). As well as exclusion, children with FA are twice as likely to be bullied as children without
FA (186) . There are at least 2 reported cases in the Irish media of food allergic children in
Ireland being discriminated against because of their FA which resulted in their schools being

fined (187, 188).

Table 4.1.3: Potential environmental risks to children within schools and preschool childcare

Lack of supervision at mealtimes

Multiple meals/breaks throughout the day

Meals consumed indifferent places

Fresh (unlabelled food) +/- provided by outside company
Activities involving food e.g. crafts. Cooking, bake sales
Staff changeover/ new staff

(Source: Sicherer SH, Furlong TJ, DeSimone J, Sampson HA. The US Peanut and Tree Nut Allergy Registry: characteristics of reactions
in schools and day care. J Pediatr. 2001;138(4):560—5)

114



Management of food allergy within Irish schools and childcare services

The cornerstones of FA management in schools and preschool CCS (or in any setting) include (i)
methods to prevent relevant exposure to allergens and (ii) plans to recognize and treat allergic
reactions and anaphylaxis (189). They have also been identified as the 2 main deficiencies (189,
190). It is imperative there are measures in place to keep food allergic safe in these settings.
Although rare, there are documented cases of fatalities secondary to food induced anaphylaxis
in schools internationally and the inquest into these preventable events is often the impetus for
change. In Australia since 2002, there has been five deaths due to food related anaphylaxis in
schools, including a death in 2018. The inquests into these deaths have led to a more systematic
approach to anaphylaxis in schools in Australia (191) as has been the case in other countries.
Inquests into two deaths in the UK in schools over the last 4 years, highlighted the lack of staff
training on FA and readily available adrenaline as being major contributing factors to the deaths

(192, 193).

However, despite there being no official onus on facilities in Ireland, it is encouraging that there
are attempts from a number of sources to increase awareness and knowledge on FA among staff
in schools and childcare settings. Early Childhood Ireland (a membership organisation for
childcare workers) have a guidance document which incorporates information on avoiding
accidental consumption of allergens and advice on having antihistamine available in the facility
within the EYS. An all-Ireland agency, “safefood”, set up to promote awareness and knowledge
of food safety on the island of Ireland, has an online FA training module aimed towards
preschool staff (194). TUSLA (the Irish state child and family agency) recommend that EYS

providers to review this module. However, there is no obligation to do so.

The situation within schools is no different. There exists no specific guidance document from the
governing body over schools (The Department of Education) in Ireland. IFAN has evidence-based
information specific for Irish school and childcare settings available on its website which parents

can point schools towards (195).

Administration of emergency medication

There is no legal or contractual duty for a member of staff in a school or a preschool CCS to

administer medication or supervise a student taking medication. It is therefore not unsurprising,
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that the management of FA is ad hoc and is dependent on individual Irish schools and preschool

CCS with no onus on facilities to record FA policies.

In 2017, the Human Medicines Regulations (UK) were amended to allow all schools to stock AAI
devices without a prescription, for emergency use in children who are at risk of anaphylaxis in
UK and Northern Ireland and a guidance document was written (196). There also exists a ‘stock
epinephrine policy’ for schools in the USA. This is not the case for schools in Ireland, however,
colleges, workplaces and sports venues are permitted to hold AAls (adrenaline auto-injectors) in

Ireland, yet many remain unaware of this legislation.

In 2015, the then Minister for Health in Ireland, passed legislation to allow members of the
public (such as teachers, childminders) to administer lifesaving medication including adrenaline.
This is important, as very few schools in Ireland have a school nurse. There are 35 active
members in the Irish Nurses and Midwives Organisation (INMO) designated as school nurses,
many working part-time and predominantly based in feepaying schools with boarders. This
contrasts with other countries. In Finland, school nurses are found in all schools (ref). Schools in
Great Britain usually have a school nurse among staff. The case is similar in the USA, with 95% of

schools in the one American study having a school nurse on site (47).

However, although “allowed to administer”, there is no legal or contractual duty for a member
of staff in a school or a childcare facility to administer medication or supervise a student taking
medication. It is our experience that parents are asked to sign waivers that they will not sue an

individual if they fail to administer medication. This is a very unsatisfactory situation.
Education on food allergy management in schools/preschool CCS provided in the allergy clinic

The educational session that is provided in the CHI allergy department provides parents and

carers with a number of instructions regarding school and preschool CCS a attendance.

1. Acopy of the IFAN management plan is to be provided to the school

2. Allfood allergic children should have oral second-generation antihistamine available to
them

3. All children who are prescribed adrenaline, keep 2 adrenaline autoinjectors (AAl) in
school or childcare as recommended.

4. Parents and carers are provided with a letter for the school explaining that and
signposting the school to detailed advise on the IFAN website how to treat an allergic
reaction (see appendix Y for copy).

5. Parents and carers are then advised to arrange a meeting with educational staff and

train them.
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At the current time, there is neither a legal nor formal requirement for AAl training in Irish
childcare or education environments. It has been reported, that some EYS receive training on FA

by TUSLA .
Accidental allergic reactions in schools and preschool childcare services

Data from other countries shows that proportionately fewer reactions occur in schools (5-20%
of all AARs) (13, 86, 128, 131, 139) compared to other non-home environments. This is despite
the amount of time children spend within these services. To date, there is no Irish data on

accidental allergic reactions (AAR) within school or preschool CCS environment.

As healthcare professionals caring for children with FA, we have a responsibility, alongside
educators to safeguard children in these environments. To be able to effectively do this, we
need to understand the current management of FA as well as the number of AARs occurring

within these environments In Ireland

This chapter describes the school and preschool CCS data in ReAACT and has the following

outcomes:
Primary outcomes

I.  toidentify the attendance patterns at school and preschool CCS of FA children attending
our clinic
Il.  toreport the rate of accidental allergic reactions in school and preschool CCS and their

management.
Secondary outcomes

(i) Identify the routine practice with regards to FA management and prevention of

AARs both in school and preschool CSS facilities.
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Section 4.2: LITERATURE REVIEW
Introduction

There is a paucity of Irish data in this area. There are, however, a number of papers on the topic
in the literature, the results of which may not be fully translatable to our setting. The structure
of schools and childcare settings differ considerably from country to country. E.g. age of
children, whether food is served or brought in, whether a school nurse is present or if FA
training is provided to staff. Some countries (e.g. Australia and Canada) have had fatal
anaphylaxis cases in the school setting. Unfortunately, it is due to these fatalities that there has
been a motivation to make changes to create a safer environment within schools. We can

assume that is why there are a number of publications on the topic from these countries.
Methods
A literature review was done on this topic. A descriptive narrative of the results follows.

The following areas were reviewed:

(i) Accidental allergic reactions in school and preschool CSS facilities
(ii) FA management plans and policies
(iii) School preparedness for allergic reactions: availability of adrenaline autoinjectors,

staff training and education

(iv) Food bans and restrictions in schools and childcare settings

Results

An international guidance document was published on the management of FA in schools earlier
this year (8) . This publication is the first attempt to summarise all available evidence and make
recommendations. It does emphasise that there is a need to adapt the recommendations to
each country’s local circumstances. In particular, they highlight the lack of high-level evidence in

this area, a point which also needs to be considered in this review of the literature.

Firstly, we will look at the literature on AARs within schools and preschool CSS. This will allow us
to see the size of the problem. We will then go on to examine the literature on FA management
and treatment within these settings and then look at the evidence for training and staff

education.
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Accidental allergic reactions in schools and preschools

After the home setting, one of the next most common location where AARs are reported is within
schools. Historically the numbers of AARs occurring in schools was higher. American data from
1998 reported 50% of AARs in peanut/treenut allergic children occurred in school (134). This is
substantially higher than more recent papers which report rates of between 5 and 20% (13, 16,
86,120,121, 136, 139, 197). Unfortunately, this rate of 50% continues to be quoted and justifiably
provokes anxiety within parents. Of 4586 children (9mon- 19yrs) on an American nut allergy
registry, 750 (16%) report ever having a reaction in school or day care. They obtained further
information on 100 of these. They do not comment on whether these children consumed food
prepared in school or brought it from home. A quarter of reactions were mild (half due to craft
products). Baked goods/candy account for 75% of food ingestion. A UK based study reported that
only 5% of AARs occurred in school (13). This small number could be explained by the fact that
only nut reactions were recorded. In addition, as part of the management package in this study,
schools received a training package incorporating avoidance advice and emergency medication
training and emergency treatment plans, coordinated by local community paediatric nurses
trained in allergy. This study also showed that among children with nut allergy, preschool children

have less reported AARs in comparison to school aged children (13% vs 56% of total AARs).

An American paper from 2001, looked at all cause reaction rate in schools and preschools and
found peanut and milk accounted for over 60% and peanut 29% of AARs (47) ; 59% were not
allowed to eat any food which was not provided by their parents, 22% ate regular school food,

and 19% were allowed to have some of the foods and snacks provided by the school.

There is some recent data on AARs specifically within nurseries and preschools in Japan. In this
study, data was collected directly from the nurseries via a nationwide postal survey (198). This
method may have led to an underestimate of AARs due to under recognition or an over estimation
as non-allergic events may have been included. They describe a higher incidence in younger
children (<1 year) and suggest this is because younger children are more likely to share food which
was the cause in 12% of AARs requiring treatment (199). Milk was the most common allergen
(34.5%, aOR 1.239 (1.142-1.346) P<0.0001) in this preschool population. Data collected from
parents of children attending an American allergy clinic also found milk to account for most

preschool reactions (32%) .
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School preparedness for allergic reactions

(i) Food allergy Management/ action plans

Waserman et al highlight that FA action or management plans (AAP) drawn up by a healthcare
professional (HCP) should be provided for all food allergic children in schools and childcare (8).
Failure to follow an AAP has been shown to be a cause of delayed treatment for reactions in
school (184). These action plans should be specific to each child, detailing their allergies,
emergency medication and plan to manage an allergic reaction. They are an important
communication tool between parents, school and allergist (190). It is concerning, that a number
of studies report that a variable proportion (15-79%) of FA children do not have an AAP in
school (47, 200-202). Where one does it exists, it is, as recommended, most commonly given to
the school by the parents (201, 203); parents report adherence to it (47). An individualised
healthcare plan must be provided by law to all schools for all food allergic children in France
since 2003 (204). These are written by the allergist or general practioner and then checked by
the school doctor in that jurisdiction. Although a step forward, the authors do highlight that the
lack of standardisation across the plans is an issue. The availability of a doctor designated to a
specific school area is very uncommon worldwide, so their model has limited applicability

outside of France.

(ii) Food allergy school policies

The existence of FA policies in schools and childcare settings is inconsistent. Variation in practice
exists both between countries and also within different states or jurisdictions in America,
Australia, and Canada (191, 205). Schools in the UK are required to have policies to support
pupils with medical conditions; however schools must develop their own FA policies which
inevitably leads to discrepancies (206). Having a FA child in a school appears to increase the
likelihood of having a policy. One UK study 2016 found 57% of the schools without pupils at risk
of anaphylaxis did not have a protocol in Place. In comparison 73% of schools with currently

registered food allergic children did have a FA Policy (95% Cl 67-79) (P < 0.001) (207).

In parts of Canada, public schools must comply with Sabrina’s law, brought in following the
death of a teenage girl in her first year of high school (208). Sabrina’s law requires school boards

to have a FA policy and students deemed at risk of anaphylaxis to have individualised allergy
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plans. The effectiveness of this legislation was assessed in 2010 by comparing legislated
(Ontario) and non-legislated provinces (Alberta, British Columbia, Newfoundland and Labrador,
and Quebec), and found significant differences in school compliance with policy, staff awareness

and capacity to effectively administer an AAI (205).

In one American study, schools with FA policies were 3.5 times more likely to require student
individual action plans than schools with no guidelines or policies (OR 3.5, 1.00-12.2, P =0.05)
(209).

All Australian states and territories have anaphylaxis policies and guidelines outlining

anaphylaxis recognition and management in schools (191).

Food safety control policies have traditionally been oriented preferentially to microbiologic
hazards. Ortiz-Menéndez et al highlight the need for a specific policy around allergen-free food
preparation if the school cooks food for students (202). They surveyed 27 schools in Madrid all
with their own kitchen and found only 27% had a written plan for allergen free food

preparation.

As part of FA policy, having a person to lead on FA within the service appears important. In a
large nationwide study of in excess of 15,000 nurseries and preschools in Japan, Yanagida et al
found more AARs occurred in nurseries without a person accountable for FA (199) . Dupuis et
also highlight this and suggest having FA leaders in schools who communicate consistent

messages as well as supporting FA students (210).

When designing a FA policy, Sheetz et al emphasise the importance of involving all stakeholders,
and (211) and Sicherer highlights the key role allergists play in successfully mediate a reasonable
evidence-based plan that promotes safety (189) .Children and their parents in a Canadian studly,
have reported feeling stigmatised as a result of overly protective school policies (212). To
promote socialization, avoidance measures should minimize separation of children with food

allergies from their peers.

It must be remembered that there is no evidence, that the existence of FA policies in schools
reduces AARs. However this may be because these policies are not standardised. A school
policy is worthless in isolation. It must be accompanied by the training of education of school

staff on AAR prevention and management (8, 189, 190, 204).
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(ii) Availability of adrenaline autoinjectors

Any child who has adrenaline autoinjectors (AAls) prescribed for them should have adrenaline
available to them at all times, including while they are in school or childcare. There is a large
variation in the numbers of eligible children whose adrenaline accompanies them in school. A
review of French schools (interviews with school principals and school doctors), found that of
those with a child with FA, only 32% of the schools emergency kits contained adrenaline (204).
An American study of AARs schools /preschools of children attending an allergy clinic, found
81% of parents provided at least 1 AAI (47). This large variation in numbers may be due to the
source of selection of eligible patients with higher number carrying AAls in those recruited from
allergy clinics. These studies predate the availability of stock adrenaline in some countries

(discussed below).

There also appears to be a variation in where adrenaline is located. In the French study they
were stored in the classroom (33%), the nursery (14%), or the principal’s office (10%) (204),
whereas an American study reported that adrenaline was kept in a nurse’s room for 58%, in the
classroom for 28%, and in the front office for 18% of children; 17% of the children (median age
6.6 yrs) carried their medications with them (47). The same study reported on the location of
adrenaline in preschools, classroom in 48%, in the front office in 43%, and in the kitchen in 14%,
with 5% of the preschools having medications for the treatment of food-allergic reactions
available in more than 1 location (47). A Canadian study reported, that among the children
(mean age 8.1 yrs), 48% carried their own AAls; of those who did not, it was stored in the
majority (78%) the nurse’s office (213). It is recommended that if there are 2 AAls in school for
the child, that they are stored together. However, one study found in 30% of cases they were

stored in different locations . (214).

Of course, as children get older, they can take responsibility for their AAls and carry them on
their person. In one study, 70% (95% [Cl], 50.6%—85.3%) of those aged 5 or 6 years, 43.8% (95%
Cl, 31.4%—56.7%) aged 6 or 7 years did not carry their own AAl (213). These are quite high
numbers of young children taking responsibility for carriage of their AAl which does not seem
appropriate. When discussing readiness for students to self-carry and self-administer adrenaline
in school, Hui et al recommend that this determination is not based on age alone. Instead, both
the clinician and caregiver should assess how capable the child is in recognizing symptoms,
correctly using adrenaline, and how comfortable the child feels with assuming this responsibility

(203). It should not be left for the school to decide. Abrams suggests this decision should be
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made by the families and schools should support this approach and not insist upon locking the

device in a school office (215) .

A number of countries (including USA, Australia, UK) have “stock” AAls in the school. Previous
studies have found 20-24% of allergic reactions in schools were in children who had no previous
history of allergy (214, 216). These children particularly benefit from the availability of these
AAls. After Australia passed legislation to allow a supply of AAls in schools, there was a
documented improvement in management of allergic reactions (191). Similar legislation exists
inthe USA. In 2016, legislation was introduced in the UK, to allow schools to purchase “generic”
or “spare” AAls (217). However, no funding was provided to schools to pay for these or to train
staff (206). A recent metanalysis reported that the provision of stock adrenaline in schools to be

cost effective (218).

(iv) Education and Training of staff on food allergy

AAls are not used frequently in schools. Two public health reports from Massachusetts, USA
reported that adrenaline was administered in 6% to 7% of schools over the course of a year
(219, 220). However, it must be remembered that reported rates of adrenaline use might not
represent the rates at which adrenaline is medically indicated. In some cases, adrenaline might
not have been used to treat anaphylaxis when it should have been. In other cases, adrenaline

might have been used to treat an allergic reaction that did not meet the criteria for anaphylaxis.

Both knowledge of and training in FA among school staff is not well reported in the literature. In
one UK study of schools, only 47% of the respondents (95% Cl, 39-57%) felt confident to manage
anaphylaxis (207). Training of all school personnel is crucial because response time is one of the
main factors implicated in the severity of anaphylaxis and risk of death (221). Sicherer also
showed that treatment delays were attributed to delayed recognition of reactions, calling
parents and an unsuccessful attempt to administer adrenaline (184). The literature is in
agreement that the contents of the training should be overseen by healthcare professionals

expert in allergy (8, 184).

There are, however, a number of suggested methods on how this training is/might be delivered.
Incorporating a FA training curriculum for childcare workers into training conferences has been
shown to be successful at increasing FA knowledge (222). Higgs et al reports on the development
of a Whole School (WS) Food Allergy Awareness Toolkit for UK secondary schools which reduced
reactions and increased societal acceptance of FA within the schools (223). An Italian group has

evolved The Food Allergy Community programme which incorporates a series of short videos to
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educate school and restaurant staff on FA (224) , the effectiveness of which is
unknown/unpublished. When seeking to understand the effectiveness of educational
interventions in school, we can look beyond allergy. A Cochrane review concluded that there is
insufficient evidence that school-based educational programmes can prevent unintentional

injuries (225). Clearly further research is needed.

(V) Food bans and restrictions in schools and childcare settings

In an effort to reduce the risk of AARs, many childcare facilities and schools have implemented
food bans. Others prohibit food in certain areas e.g. nut free classroom. Indeed, food bans
within schools and childcare are not endorsed by governments or allergy organisations and
some such as the Australasian Society of Clinical Immunology and Allergy (ASCIA), specifically

advise against it (226).

So why are these facilities banning specific foods? Greenhawt highlights that the idea to ban
food (in particular peanut) has arisen from misconceptions about the risk of reaction and route
of exposures; many are unaware that severe reactions require ingestion of food (peanut) and no
evidence exists that reactions occur to inhaled peanut (215). Another factor encouraging bans,
stems from misperception of the potential risk of fatal anaphylaxis (215) which is an exceedingly

rare event in children.

It must be noted that most of the research done on food bans is related to nut, in particular
peanut. However most of the cases of fatal anaphylaxis in children are due to cow’s milk. A 10-
year UK retrospective review of paediatric anaphylaxis fatalities found incidence of 0.006 deaths
per 100,000 children per year, with milk having caused 50% of those deaths (227). In addition,
with milk resulting in a number of AARs within schools/preschools (47), it might be more useful

to focus on its avoidance rather than indiscriminate bans of nuts.

How many schools actually ban foods? In one Canadian study, 71% of schools prohibited peanut
(146). An Australian report found 30% of schools were banning nuts despite the

recommendation by ASCIA against banning. An American study of 1430 school nurses found that
66.5% of schools had allergen bans in classrooms and 31% of schools had a school-wide allergen

ban (228).

Bartnikas et al highlight that there is this variation in food ban school policies within even
within one state- Massachusetts; They showed that none of the food bans appear to completely

exclude allergic reactions, although schools with peanut-free tables had lower rates of
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adrenaline administration (19). Other studies concur with these findings and conclude there is
no available evidence that interventions which ban certain foods in schools lower the risk of
allergic reactions (16, 28) or improve quality of life (229). A Canadian allergy cohort study of 567
accidental exposures in 429 allergic children (over 4589 patient-years) showed more reactions at
schools/day care centres that prohibited peanut than at those that allowed it (4.9% [95% Cl 3.3—
7.1] vs 3.0% [95% Cl 1.8, 4.8], respectively) (18).

In addition, other studies have found that it can be challenging to effectively monitor these
restrictions and prohibitions. Some students still bring prohibited foods to school (230) and
allergic reactions still occur in schools where a food (peanut) is prohibited (16, 18, 231). In
addition, Waserman suggests that these restrictions might limit the development of self-
management and social skills in students with FA, which might reduce their preparedness for
settings where their allergens are not prohibited (8). Peanut bans may send a message to a child
and caregiver that any environmental peanut exposure is dangerous (215). Another inadvertent
result of food bans could be decreased school preparedness to treat anaphylaxis. Abrams et al
found a lack of school preparedness to manage allergic reactions at schools with food bans,

including failings in recognizing and treating allergic reactions (215).

But is there any evidence for the banning of food? Waserman et al’s suggestion may not be
suitable for all environments particularly when young children are present. e.g. young children
may need restrictions in place as they lack the awareness to avoid or share foods and often put
food in their mouths (232) . Kato highlights that infants and toddlers “ eat each other’s food”
with children eating spilt food or food from other children's trays as unique but common cause

of allergic reactions within preschools (233).

Conclusion

Allergic reactions do occur in schools and preschools. There are a number of measures that can
be put in place with the aim to keep children safe, each with varying benefit. The evidence for
banning foods or having standardised protocols without appropriate training is low and doesn’t
seem to affect the risk to the child. It appears the emphasis should be placed on recognising and
effectively managing allergic reactions in the school and childcare setting with the help of action
plans. The approach should be one of collaboration between the school, the parent and the

allergist who all have the safety of the child as a common goal.
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Section 4.3: METHODS

The methods sections in chapter 1 (Section 1.3) and in chapter 3 (Section 3.3) describe all relevant
methods for this chapter. Of note as discussed in the introduction: the term preschool childcare
service(CCS) includes pre-schools, play schools, nurseries, creches, childminders, and other similar

services looking after more than 3 pre-school children (234).
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Section 4.4: RESULTS

The majority of participants in ReAACT (n=519, 98%) were attending some form of schooling or

preschool CCS.
Children attending each facility

402 of the 531 participants in ReAACT, attended school (317 primary school, 85 secondary school).
No children were home-schooled. 42 (13.2%) primary school attendees also attended an
afterschool facility. The median number of children in a primary school class was 28 (LQ 27,
UQ30). The majority of children travelled by car to school ( =300, 75%). Very small numbers took
school bus (n=30, 7.5%), walked with friends (n=28, 7%), =)walked with parent (n=22,5.5%), public
transport (n=19, 4.7%), walked solo (n=6, 1.5%).

There were 119 children attending preschool CCS; of which, 67 children attended preschool and
50 children attended nursery. Of those attending preschool, 12 had another form of childcare
(childminder (n=7), nanny (n=3) relatives (n=2)) (Table 4.1). 10 children (age 2-4 years) were cared
for at home by their parents. The median ratio of children to staff in creches was 1:5 (LQ 1:3, UQ

1:8) and in preschool was 1:10 (LQ 1:4, UQ 1:15).

Overall, there was a small proportion of children looked after by a childminder (4.3%), Nanny
(2.2%) or a relative (1.9%) on a regular basis. (Table 4.4.1). The majority of participants (85%) relied

on relatives for ad hoc childcare.
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Table 4.4.1: Breakdown of attendance at school and childcare services

Type of school or childcare N (%)
Schools
Total in school 402
Primary school 317 (59.7)
Secondary school 85 (16)
Afterschool facility 42(13.2)*

Preschool childcare services

Total in preschool childcare services 119
Preschool/ Montessori 67(51.9)**
Nursery 50(38.7)**
Childminder (4-5 children) 5(3.9)**

Other childcare services

Childminder (3 or less children) 18(3.4)
Nanny 12(2.2)
Relative 10(1.9)

Of note, there was overlap between some categories e.g. some children attended both childminder and
preschool and others were in school and had a nanny.

*The denominator is primary school aged children (n=317)

** The denominator is preschool aged children (n=129)

Availability of allergy management plans and policies

323 (60.8%) of these educational and childcare facilities had a food allergy policy (FAP) in place
that the parents were aware of. Compared to preschool CSS and primary schools, secondary
schools were less likely to have a FAP in place (RR 0.70, 95% ClI 0.54-0.90, P=0.0058). Two thirds
(66%) of parents had provided the service with an allergy action plan (AAP) and this proportion

was similar across all facilities (Table 4.4.2).
Adrenaline autoinjectors

Overall, 510 of participants (98%) had 2 AAls available to them in each facility, but in 35% of cases
the two devices were stored in separate locations. Just under a quarter (23.5%) of adolescents
carried their own AAls in school. The commonest locations for AAl storage in primary schools were
teacher’s desk (n=82, 20%), classroom (n=83, 20%), office (n=75, 18%).child’s bag (n= 71, 17%), In

16% of cases the location of AAl in school was unknown by parents. The commonest locations for
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AAl storage in preschool CSS were the classroom (n=44, 38%), child’s bag (n=29, 25%), office (n=9,
7.8%). A similar proportion of parents did not know where the AAl was located in the preschool

CSS (18%) as compared to schools.

Restrictions and food bans

There were no cases of food allergic children eating in separate rooms from their peers. There
were 4 children identified (2 in preschool and 2 in primary school), however, who ate at separate
tables to their peers. Overall, 74% (n=398) of the facilities banned nuts. In 45 (8.4%), the ban was
limited to the classroom of the allergic child. A larger number of preschool CSS (n=105,90%)
banned nuts when compared to secondary schools (n=32, 37%), (RR 2.34 95% CI 1.76 -3.10,
P<0.0001) and primary schools (n=247, 78%), (RR 1.13 95% 1.0371to 1.23 , P=0.0056). A quarter
of creches/preschool also banned another food (raw or lightly cooked hen’s egg, kiwi, sesame,

fish).
Food available within the facility

The source of food consumed varied across facilities (Table 4.2). 89% of children in the study
reported bringing food from home to eat. Very small numbers of primary schools distributed food
on a regular basis (n=30, 9.4%). Most just distributed fruit and milk but 3 (2.5%) primary school
facilities providing food by an outside catering company. In contrast, 77% of secondary schools
attended by allergic adolescents had a canteen providing food. Likewise, almost half of

creches/preschools provided food.
Food Consumption within the facility

Regular: Only 25% of overall participants exclusively ate food prepared at home. Facility prepared
food was regularly eaten by 35% of those in preschool CCS and 50.5% of those in secondary

schools.

Ad hoc: Parents were also asked whether their child would on occasion, consume food brought
into the facility by another child or teacher. According to their parents, 83% of secondary school
adolescents did, 72% of primary school children did and 38% of preschool/creche would accept
food brought in by teachers and other students. In 38% of preschool/creche children and 28% of
primary school children, parents considered that the teacher would communicate with the parent

prior to giving the child food brought in by another child or themselves.

129



Table 4.4.2: Characteristics of food allergy management within each facility

Overall Preschool CSS Primary Secondary
N=521 N=119 (23%) school school
N=317 (61%) | N=85 (16%)

FA policy n(%) 308 (59) 61 (51) 210 (66) 37 (43.5)
Copy of AAP n(%) 346 (66.6) 79 (66) 210 (66) 57 (67)
AAls brought to facility n(%) 511 (98) 116 (98) 313 (99) 82 (96)
AAl stored together n(%) 339 (65) 78 (66) 205 (66) 56 (65)
Carry own AAI n(%) 25 (4.9) 0 5(1.6) 20 (23.5)
Nut-free facility n(%) 386 (74) 107 (90) 247 (78) 32 (37)
Bring food in from home n(%) 466 (89) 106 (90) 283 (89) 77(90)
Food made on site/ catered n(%) 149 (28.5) 55 (46) 30(9.4) 64 (77)
Food made onsite consumed by child 106 (20) 42 (35) 21 (6.6) 43 (50.5)
n(%)
Eat food brought in by others n(%) 346 (66) 45 (38) 230 (72) 71 (83)

Abbreviations: AAP: allergy action plan; AAl: adrenaline autoinjector; CCS: childcare services; FA: food allergy;

Accidental allergic reactions in schools and childcare

The school environment was the third most common site of overall AAR occurrence (n=18/220,

8.2%). Less again occurred in preschool CSS (n=6, 2.7%).

Schools:

Eighteen (12%) of the 149 reactions, in school-aged children (4-5yrs- 16yrs in ReAACT) occurred

at school. School aged children were more likely to react at home than at school (RR 4.77, 95% ClI

2.93-7.78, P<0.0001). The annualised incidence of AARs in school was 4.5% (95% Cl 2.6-7.0).

Primary school aged children (5-12 yrs, n=16) were twice as likely to react compared to

adolescents (13-16yrs, n=2), RR 2.1 (95% Cl 0.50-9.1, p=0.3).
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The main allergens implicated were unidentified nut (n=4) hen’s egg (n=4), treenut (n=2), cow’s

milk (n=2), peanut (n=1), In 5 reactions, the allergen was unidentified. Six of the 7 reactions known

to be caused by a nut occurred in schools where nuts were banned.

(56%) reactions were caused by allergen ingestion and 4 were graded as anaphylaxis. All 4

anaphylactic reactions occurred in primary school aged children with 3 receiving adrenaline but

none by school staff (2 by parent when called to school, 1 by emergency department staff) (Table

4.4.4); Regarding overall treatment, 17 were administered antihistamine (5 by school staff). Table

4.4.3 provides the full details of these 18 reactions.

Table 4.4.3 Details of accidental allergic reactions occurring in schools

Reaction description

Causative allergen
Unidentified allergen
Unidentified nut
Tree nut
Egg
Cow’s milk
Peanut

RN BRANPOG

Type of exposure
Ingestion
Contact
unknown

=N

Source of food
Friends lunch
School event (bake sale/party/treat day/pancake Tuesday)
Brought from home
Unknown

NN NN

Severity
Non-anaphylaxis
Anaphylaxis

H

Cause of reaction
Accident/human error
Did not read ingredients
Did read ingredients/ Possible cross contamination
Unsure

= > b

Treatment received
Antihistamine
Adrenaline autoinjector
Inhaled bronchodilator
None

o N W

Person administering adrenaline
Parent
Teacher
Healthcare professional in hospital

Hospital treatment

AL, ON
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Table 4.4.4 Description of the 4 anaphylaxis reactions in school

Case 1 Case 2 Case 3 Case 4
Age (yrs) 12 4 10 8
FAP in place N N Y Y
AAP in school N N N Y
AAls location Schoolbag Unknown Unknown Office
Culprit allergen Peanut Unidentified Cashew nut Unidentified
(Allergic to hen’s egg, (Allergic to peanut,
cashew, pistachio) cashew, hazelnut)
AAl administered N N N N
by school staff
AH administered N N Y N
by school staff
Abbreviations: AAP: allergy action plan; AAls: adrenaline autoinjectors; AH antihistamine; FAP: food allergy policy; N:No; Y: Yes.

Preschool CCS:

Six reactions occurred among children who attended preschool CSS (Table 4.5). Therefore, the
annualised rate of reaction in preschool CSS was 5% (95% Cl 1.8-11.1). No more than 1 reaction
occurred at each site. Five were due to ingestion and one was graded as anaphylaxis. The
implicated allergen in 50% was cow’s milk and in 2 cases the allergen was unknown including the
anaphylactic reaction. A detailed interview with the parents of the young child failed to identify
the trigger. The child was known to be allergic to both egg and nut and tolerant of cow’s milk. No

accidental reactions to nut were recorded in preschool CCS.

Three of the facilities, where reactions occurred, had a FAP on site according to parental report.
The parents of 2 of the children had provided the service with an AAP. In the case of the child who
experienced anaphylaxis,(number 6 in table 4.4.5), the mother of the child was called to the
nursery to collect her child and did consider administering adrenaline but chose not to. All children

were administered antihistamine (3 by the staff in the preschool CSS).

Other childcare options

No reactions occurred while children were being cared for by childminders (3 or less children) or
a nanny. There were 4 reactions while children were being cared for by relatives (all unplanned).
In 2 cases, the label was not read and in 2 cases the allergen was given to the child accidently.

None of these reactions were severe (3 mild, 1 moderate).
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Table 4.4.5 Reactions within preschool childcare services

Age Causative food Type of Circumstances Severity of | Treatment
(yrs) (allergen) exposure reaction
/symptoms
1 3 Cheese (cow’s milk) | Child given cheese and crackers at mild AH, INH
snack time
(Failure to follow basic procedure)
2 2 Pancake (egg) | Pancake Tuesday mild AH
(Failure to risk assess play activity
3 2 Cereal (unknown) | Child given wrong breakfast cereal mild AH
(Failure to follow basic procedure)
4 2 Bread (cow’s milk) | Staff member brought in fresh bread mild AH
from bakery to share with children
(Failure to read ingredients)
5 2 Playdough (cow’s milk) C Play activity mild AH
(Failure to risk assess play activity)
6 4 Composite meal - | New staff member Severe AH
breakfast (unknown) (Failure to assess risk of new staff)
Abbreviations: C: contact; I: ingestion; AH: antihistamine; INH: salbutamol inhaler

Associated factors

There was a lower number of FAP in schools were children had a reaction (n=10, 55%) when

compared to those where there was no reaction (n=247, 61%), but this did not reach significance

(RR0.80, 95% Cl 0.35-1.78, P=0.613) (Table 4.4.6). A higher number of children with AARs graded

as mild had AAPs in place in school as compared to those who had anaphylaxis (OR 1.66, 95% Cl

0.13-20.5, P=0.69).

Children with an AAP in their school or preschool CSS had a significantly lower risk of an AAR

when compared to those without (RR 0.2, 95% CI 0.09-0.47, P=0.0002) (Table 4.6). There were

more AARs in children who consumed food made on site (RR 1.75, 95% Cl 0.74-4.11, p=0.195)

and in those who consumed food brought in by others (RR 2.13, 95% Cl 0.86-5.26, p=0.100).

133




Table 4.4.6: Associated factors for reactions in schools and preschool childcare services

Reaction No reaction RR 95% CI P value
N=24 (5%) N= 497 (95%)
Nut free facility 18 368 1.04 0.42-2.58 0.916
FAP 13 295 0.80 0.35-1.78 0.613
AAP 8 338 0.20 0.09-0.47 0.0002
Food made on site in facility 8 141 1.24 0.54-2.85 0.526
Consumed food made on site 7 99 1.61 0.68-3.78 0.271
Consumed only food brought from 5 127 0.78 0.29-2.05 0.620
home
Consumed food brought in by others 18 328 1.51 0.61-3.75 0.367

Abbreviations: AAP: allergy action plan; AAR: accidental allergic reaction;

Cl: confidence interval; FAP: food allergy policy.
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Section 4.5: DISCUSSION

This chapter provides important and novel data on FA management within the school and
preschool setting in Ireland, in a cohort of infants and children for whom diagnosis is confirmed
and recommendations provided. Data from ReAACT demonstrates that the majority (98%) of this

representative food allergic cohort are attending either preschool CCS or school services.
Accidental allergic reactions in school

School was the 3™ most common site for AAR occurrence after home and FE; 12% of AARs
recorded in school aged children occurred in school. We show that school aged children are
significantly more likely to react at home than at school (RR 4.77, 95% Cl 2.93-7.78, P<0.0001).
This is comparable with other studies, where reactions in school are less frequent than at home
(16,17, 120, 144). The number of AARs occurring in school in ReAACT is lower than a UK study by
Uguz et al which reported that one fifth of children reported a reaction (to any food) in school or
day-care in the previous 6 months (139). Yet, it is higher than another UK based prospective study
which reported that 5% of AARs occurred in schools (13); However, the study design differs from
our study in that only reactions to nuts were recorded. Furthermore, notification to the schools
of the FA and provision of education and training to schools via community nurses where part of
the study design. An international survey (recruited participants online from mostly north
America) found 18% of children’s most recent reaction occurred in school (14). Almost a quarter
of school related AARs reported in our study were severe which is comparable with previous work

by Sicherer et al (19%) (184).
Accidental allergic reactions in Preschool childcare services

8.5% of AARs in children who attended preschool CCS occurred within these facilities. Direct
comparison with other studies is difficult; Some studies do not separate out school and day-care
reactions as in this study (14, 18). Not all studies recorded reactions to all allergens as was done
in ReACCT, e.g. a Canadian study which only recorded incidence of peanut reactions, reported
3.8% occurred in a day-care setting. Another study of milk allergic children (median age 32 mths)
found 19% of AARs occurred in day-care (144). Fleischer et al reported a much higher reaction

rate of 0.81 in their 5yr multicentre study of preschool AAR (132). However, their study included
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infants from 3 months of age. Our study excluded infants below 2yrs as it is common for atopic
infants with milk and egg allergy to have frequent non-specific contact reactions and eczematous

flares which risks overinterpretation.

Studies also differ in their definition of day-care. In our study we applied national definitions (181)
and analysed reaction data separately for those subject to regulation by TUSLA and those that
were not(child minders <3 children, nannies and relatives). All reactions were reported in
regulated childcare facilities, with no reactions recorded for children cared for by childminders

(<3 children) or by nannies.

Our study reveals that reactions to cow’s milk is a risk for young children attending preschool CCS
in Ireland. Cow’s milk (CM) was the implicated allergen in 3 of the 6(50%) preschool CCS reactions.
Other studies also report high level of CM reactions in preschool settings, 34% (235), 60% (47),
(42.3%) (132). These higher number of AARS to CM in young children compared with school going
children are not entirely unexpected; the natural history is that milk allergy is outgrown (92% by
5 years) (236). Boyano et al specifically looked at AARs within children with milk allergy and found
that 19% of them had a reaction in day-care (144). CM allergy may be “a wolf in a sheep’s clothing”
to those unfamiliar with FA; it may not be taken as seriously as nut allergy or confused with lactose

intolerance (237); however CM is the leading cause of fatal anaphylaxis in children (238).
“Causes” of allergic reactions

As already discussed in chapter 3, behind every accident (or in this case, allergic reaction) there
lies numerous contributing factors, causes and sub-causes (239). In the preschool CCS all but 1 of
the recorded reactions involved ingestion. It is likely that allergic children were having mild
transient contact reactions with allergens that went unnoticed. Contact reactions are harder to
prevent than ingestion and less likely to cause significant reactions. AAR prevention should be
focused primarily on prevention of accidental ingestion. In this study, an attempt was made to
identify at least one of the primary causes for the AARs through interview with the parents of the
child. It appears that all of the AARs occurring in preschool CCS could have been avoided if staff
had followed basic procedures such as reading ingredients, considering the risk of play activities
and educating new staff. A third of children in preschool CCS were allowed to eat food brought
into the facility by others. Food consumed at breakfast time resulted in 2/6 reactions in preschool
CCS. Although, these are small numbers, there are a number of potential reasons why this time of
the day may be a higher risk time. Breakfast food is provided by the facility; other children are

being dropped off concurrently, leading to distraction of staff; staff often have staggered start
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times with the result there is limited supervision at this time. ldentification of these small details

is critical to the development of future safety policies.

That is as far as we can comment as the study was not designed to perform/access results of
incident investigations. Although errors made by specific individuals can result in an event, there
may be organisational factors within which an induvial operates, which make the error more likely
to happen. This has found to be the case in major accidents (240, 241), but the same principle
holds true for smaller accidents. Education of staff on label reading in conjunction with basic
procedures for staff to follow when serving food would potentially prevent similar reactions
occurring again. However it is likely that a more complex training model is required. A specific
multidisciplinary training course ( 2hours long, conducted by an allergist, a psychologist, and a
lawyer) has been shown to be effective at improving school staffs’ self-efficacy in managing FA

and anaphylaxis (242).

Our study concurs with international data that widespread nut bans do not result in fewer
reactions (27, 28). Six of the 7 recorded occurrences of accidental nut ingestion in schools
happened in those that banned nuts on the premises. This risk of a reaction was not decreased in
schools that were designated “nut free” (RR1.04, 95% Cl 0.42-2.57, p=0.925). Only 25% of children
exclusively ate food prepared at home. This is lower than data from an American study which
reported 59% only ate food provided by parent (47). This study is 20 years old, but there is no
more recent comparable data. Reassuringly, formally prepared school food from canteens was
not the source of the reactions in secondary schools. AARs in schools, for the most part, occurred
due to the child taking food from another child or ingesting food brought in for occasional events
such as birthday parties. The majority of parents of primary and secondary school going parents
were aware that their children, at times took food from teachers and other children. Over 1/4
assumed that this was fully supervised. However, it appears that a break to a routine such as either
with a celebration or a new staff member clearly represents a high-risk time. Sicherer also found
a quarter of school/day-care reactions occurred when there was an interruption to routine (8) .
This point is further highlighted by the fact that most of the AARs occurring in relatives houses in

ReAACT occurred during unplanned care of children by a relative.

In the authors opinion, the widespread use of nut bans in Irish schools is representative of lack of
central policy and national guidance for school boards. The data shown here indicates that in the
future Irish school FA policies should be focused on limiting the sharing of food in school through

education, increased supervision and discouraging the use of food for treats and celebrations.
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However, sharing of food will not prevent all reactions as data from this study shows that 2 of 18

reactions in school occurred due to errors made in home preparation of food.
Accidental allergic reaction preparedness

The annualised risk of reaction was 4.5% in schools and 5% in preschool CCS and the overall rate
of anaphylaxis was 0.9%. These are very large numbers of children; we can expect 1 in 20 Irish
food allergic children to have an AAR of any severity and 1 in 110 to have anaphylaxis in the
facility they attend each year. This underlines the necessity that schools and preschool CCS are
prepared for such events. Key components to preparation should include a FAP, Allergy

management plans for all allergic children and easy access to AAls.
1.Food allergy policy

In this study it was demonstrated that less than two thirds of schools had a FAP, as reported by
parents. The particularly low number in secondary schools (43%) might indicate that they do not
consider FA their responsibility, but the responsibility of the teenager. Within a UK survey of
schools, a slightly higher number (76%) of schools had FA management plans (243) . Our findings
are quite different from countries where legislation exists to ensure all schools have a FA policy
in place e.g. Canada (208), Australia (226) and France (204). An FAP not only provides guidance
for staff but also can be a source of information. In ReAACT, a third of AARs occurring in school
were caused by cutaneous contact with the allergen and were not ingested (all were graded
mild). 26% of reactions in Sicherer’s report of AARs in schools, also occurred due to contact .
This potentially reflects a lack of awareness of school staff on the risk of reaction by skin contact
with an allergen. Mechanisms on how to avoid allergens and prevent of cross-contact should be
included within a FAP. This is highlighted in the recently published “Model policy for allergy
management at school” document by the British Society of Allergy and Clinical Immunology

(BSACI) and partners and is discussed in more detail below.
2. Allergy management plans

Despite the study cohort all attending a tertiary allergy centre and received a personalised
allergy management plan, 34% of parents did not provide the school/preschool CCS with an AAP.
Analysis of the data collected reveals that children with an AAP had a significantly lower risk of
an AAR as compared to those without (RR 0.2, 95% Cl 0.09-0.47, p=0.0002). Our findings are
mirrored in the literature. Previous studies from a range of countries report rates of 15-79% of

children without an AAP in school (47, 201, 202). There is one piece of previous Irish data in this
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area- a survey of Irish preschools in the West of Ireland; this found that 53% did not have AAPs

(244). However, this study does not report how many attended an allergy service.
3. Adrenaline autoinjectors

Almost all (98%) participants prescribed adrenaline autoinjectors (AAls) brought them into
school; However, only a small number are carrying their own AAls (only 24% of adolescents). This
contrasts with Canadian data -with 64% of adolescents carrying their own AAls in school.
Canadian legislation ensures policies are in place in schools which guide best practice. The age
at which a child is ready to carry their own AAl is dependent on the individual, it should not be
determined by age (203). It is a decision best made by the child and their family, supported by
their HCP and should not be left up to a school to decide (215). AAls were reported to be stored
in 1 or 2 of 7 locations throughout the school. This represents a risk, as staff may not be aware
where to find a particular child’s AAIl during a reaction. This question of accessibility has been
previously been highlighted by Pouessel et al. They found that AAls were in one of 3 locations

and half of them were under lock and key (204).

Response to accidental allergic reactions

Four of the 18 school reactions met the criteria for anaphylaxis, but no child received emergency
treatment with adrenaline by a school staff member. In 2 cases the parents administered it on
arrival to the school. Indeed, among the 17/18 who received antihistamine, in only 5 cases, did a
school staff member administer it. This was despite the AAR being recognised by school staff. The
rate of AAl administration in schools is variable worldwide. In one retrospective study from the
USA, all 6 cases of anaphylaxis were treated with adrenaline given by a either a teacher or school
nurse (47). Another American review of school reactions found only 33% of those with severe
reactions secondary to food ingestion were given adrenaline (231). Even with legislation and FA
policies in place, AAl may not be used when appropriate in school. Loke et al found that despite
increasing prevalence of anaphylaxis risk and AAl prescription in children attending schools in
Victoria, Australia, that AAl activation has remained fairly stable (245). The authors consider that
this may reflect the failure to use such devices when required or that strict risk minimization
strategies in school have limited accidental exposure and reactions to allergens, or both. Schools
staff consider themselves ill prepared to manage an AAR; 81% of schools in a UK survey felt that
further training was needed while the majority stated that face-to-face training was preferable

(243)
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Recommendations

The information we have collected in ReAACT provides us with a huge opportunity to improve
FA management within Irish school and childcare CCS. The value of this study is that it provides
local information, collected from a cohort of children whose experiences are representative of
FA allergic children nationwide in this small country. Freedom of Information data obtained by
IFAN, states that the Department of Education has not reports of food allergic reactions
occurring in schools. This study information can now be used to lobby for and to inform the
designing of a national schools policy on the care of Irish food allergic children that includes all

members the school team.
For now:

This study has highlighted the need to for us as clinicians to emphasise to parents the need to
communicate with schools and preschool CCS. Parents should be advised and reminded at clinic
appointment to provide their school or preschool CCS with an AAP on a yearly basis. This
provides an opportunity to educate the school staff on FA and identify and mitigate potential
risks to the child. As allergists, we need to support parents in communicating with the school
and preschool CCS. Written advice should be given on common pitfalls within these
environments. A video of a parent communicating information to a school staff member could

be provided.
For the future:
1. Introduction of standardised FAP in schools and preschool CCS

A collaborative approach between healthcare professionals and education governing bodies
is required. The UK has recently published a “model policy for allergy management at

|II

school” document. Allergy advocacy groups, the BSACI (HCPS) and the Department of
education all contributed to this guideline which includes an example of a comprehensive
working FA policy. This guide is designed to support schools to develop a ‘Gold Standard’
FAP to manage children’s allergies safely. A similar approach could be adopted here,
between the department of education, IFAN and relevant school and preschool CCS bodies.

A government policy in this area is required and this Irish data supports this.
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2. Stock adrenaline autoinjectors in schools

This has been shown to be cost effective in other countries (218)

3. Education and training on FA management in school and preschool CCS
There should be an emphasis on
1. Limiting sharing of food
2. Recognising the risk of changes in routines around eating and sourcing of food.
3. recognising and effectively managing allergic reactions.

4. A “whole school “approach has been shown to be effective resulting reduced reactions
and increased societal acceptance of FA within the schools (223). A “whole school”
approach, is where policies are developed in partnership with parents, pupils and

|”

healthcare professionals and involve “whole school” education—pupils, teaching and

non-teaching staff alike (206).

Conclusion

Irish children are having allergic reactions in preschool CCS and school. This mirrors closely the
international experience. Schools are using ineffective prevention models such as “nut bans”
and failing to recognise that prevention of food sharing is more effective. The emergency
response to anaphylaxis in Irish schools is poor. The provision of education within the tertiary
allergy clinic setting cannot prevent these incidents from taking place but ensuring AAP are
provided by parents to each school and preschool is a role for the clinic team . Prevention

beyond that will require structured policies, with government involvement.
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Chapter 5: An educational tool for parents of children with newly
diagnosed nut allergy: a randomised control trial
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SECTION 5.1: INTRODUCTION

The preceding chapters have provided the reader with an insight into many aspects of the lives of
food allergic children in Ireland. These children are living with allergy, taking part in social
activities, visiting food establishments, and appropriately attending preschool CCS and school.
Allergic reactions are occurring but most, fortunately are mild and happen at home in the
presence of their parents. This chapter reports on an interventional study, examining the effect of
learning the outcomes of ReAACT on Qol and anxiety of parents of newly diagnosed food allergic

children
Quality of life and anxiety in food allergy

The main risk with FA is that of AARs, specifically a severe reaction and risk of death. Although this
risk is very low (238), it is perceived as much higher by parents, which causes anxiety and impacts
on their QoL (246-248). In particular, the initial diagnosis of FA is often a very anxious time and
parents report feeling overwhelmed both by the diagnosis and by the amount of information they
have to digest (249). Therefore, it is not surprising that parents of younger children with FA report
poorer QOL compared to parents with older children with FA (250). Unfortunately, this need for
psychosocial support is largely unmet due to lack of psychologists equipped to work with FA
families especially in Ireland. Furthermore, effectiveness of psychosocial interventions in FA has

been under-addressed and was recently assigned as one of 4 research priority areas (251).

Learning to cope with FA and potential drivers of poor QoL and anxiety

A parent’s ability to cope with their child’s FA is a dynamic process which can fluctuate over a
child’s developmental life and FA journey and as such we can hypothesise that QoL will also
fluctuate (252) . This may be one of the reasons why QoL is variable across studies. The time of
initial diagnosis of a nut allergy is a critical time (253). This period extends from the original
reaction to the first allergy appointment when the diagnosis is confirmed. Both at diagnosis and
indeed throughout the childhood, there are a number of factors which can increase anxiety.
Mandell et al interviewed 17 families regarding their life with FA; they describes fluctuations
between periods of normalcy and periods of crisis as a dominant theme (77). Anxiety levels tend
to be very high at diagnosis which in turn motivates information gathering and vigilance but then
dissipates over time as parents adjust to living with FA (8). Children are heavily influenced by their
parents coping strategies with their medical condition and will adopt these as they get older and

approach adolescence (254). Certain events that can retrigger anxiety levels e.g. an accidental
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reaction and change in a child’s developmental stage (77). He highlights middle childhood (6-
11lyears) as being a particularly difficult time for parents. This is when children better understand
their own allergy, however, may not be able to adequately protect themselves. In ReAACT, we
have seen that this group are more restricted in their eating out behaviours when compared to
younger or older food allergic children ( Table 2.4, section 2.3, chapter 2).

Indeed, an association between news media consumption and parents’ and children’s fear of fatal
allergic reactions to food has been reported (255). The psychological theories of availability
heuristic (people make judgements on the likelihood of an event on how easily a case comes to
mind) (256) and base case neglect (erroneously judge the likelihood of a situation by failing to
consider all relevant data, instead, focusing on new information) (257) can help explain how heavy
reporting of rare severe/fatal AAR cases in the media can increase anxiety among food allergic
parents and children leading to avoidance of certain activities.

Even in peer reviewed literature, there appears to be a focus on reporting negative findings with
respect to Qol, a multitude of papers on the topic. We do not want to underestimate the burden
of FA, however the bombardment of FA parents with negative FA stories is unhelpful. We do know
that a small level of anxiety can be helpful at ensuring vigilance and avoiding risk taking behaviour
(7). However, when it becomes excessive and parents wish their food allergic child to avoid
situations in which the risk of accidental ingestion is very low, they can feel a temporary relief that

inadvertently drives increased anxiety via a spiral of negative reinforcement (111).

Improving QoL and anxiety

One of the goals of our allergy clinic is the provision of evidenced based accurate information to
parents, particularly at diagnosis. We aim to normalise FA for families, without minimising the
risks associated with it. A recent study from our own department demonstrated that a handout,
dispelling commonly held myths around FA, significantly improved the QoL of parents awaiting
an allergy appointment and reduced their FA related anxiety (PAAM 2021 abstract No44). (It was
our goal to design an additional, effective education tool that would improve parental QoL

subsequent to their child’s FA diagnosis).

We do know that previous qualitative data has reported parents wishing to communicate with
other parents of children with FA (258). Vargas el al found that parents of FA children see other
parents as a useful resource of information particularly at diagnosis. Mandell found that adequate
information, both medical and non-medical, a supportive environment and an awareness of how

other parents managed, helped parents of food allergic children feel supported at diagnosis . In
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this study, we are interested in finding out whether awareness of the successful management, by
a greater number of families with nut allergy in Ireland, would impact on level of anxiety and

health related Qol of those newly diagnosed with nut allergy?

Design of a psycho-educational intervention tool using the results of ReAACT

It was identified in the previous chapters that the vast majority of the food allergic children in
ReAACt are participating in age-appropriate social activities and visiting eateries and are thereby

“living with allergy” (chapter 2).

We hypothesized that providing the parents of newly diagnosed children with FA with information
on how social inclusion and low levels of allergic reactions is the norm amongst older Irish food
allergic children, would have a positive impact on their QOL and level of anxiety and promote

“living with risk” rather than “living with fear”.

We have used the results of ReAACT to design a psycho-educational intervention tool (discussed
further in section 5.3). Specifically, in this part of the study, we aim to assess the effectiveness of
this specially designed psycho-educational intervention (illustrating the routine practices of food
allergic children regarding social activities and eating out and their reaction rate- results of
chapters 2-4) on disease-specific QOL and level of anxiety of newly diagnosed parents and

children.

Our research guestion: Is a psycho-educational intervention (illustrating the routine practices of

food allergic children regarding social activities and eating out) compared to no intervention,
effective at improving disease-specific quality of life and reducing level of anxiety of newly

diagnosed parents and children (age 6 to 36 months) with nut allergy in Ireland?

Objectives:
1. To identify and recruit nut allergic children for this study.
2. To collect relevant background data
3. To randomise participants into two groups (control and intervention).

Intervention group will receive the educational tool booklet. The control group will not.
4. To administer four validated questionnaires at the start of the study and 2 weeks

after the participants have received the educational tool.
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Main Outcome:

Change in scores of following questionnaires following intervention (psycho-educational tool) or

no intervention:

1. Food Allergy Quality of Life Questionnaires (FAQLQ parental proxy form)
2. Food allergy quality of life parental burden form (FAQOL PB)

3. State and trait anxiety inventory (STAI)
4,

Self-efficacy in Food Allergy Questionnaire (SEFAQ) Parent Proxy.
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SECTION 5.2: LITERATURE REVIEW

There is an abundance of literature on QoL and emotional wellbeing in both parents and children
with FA. This literature review focuses on parents and caregivers, looking at the evidence
pertaining to their QoL. The review covers studies reporting on interventions that have been
shown to improve QoL of parents with FA children. It also examines educational theories relevant
in the design of an educational tool for parents and lastly, looks at any evidence that exists to help

in the design of such an educational tool.

Qol and anxiety in parents of food allergic children

Recently, there has been more attention given to managing the psychosocial issues associated
with FA such as poor Qol and anxiety (259). Consequently, there is an abundance of literature in
this area; There appears to be a large variation in QOL among parents of children with FA (67) with
a number of studies reporting a decreased disease specific QOL in parents (260, 261).

Peanut allergy in particular, appears to have a serious impact on the caregivers QOL (with high
levels of anxiety in both mothers and father (262). The mother seems to be disproportionately
affected (260). Differences in involvement in the care of their food allergic child rather than other
gender differences may explain discrepancies in mothers and fathers perceived impact on their
Qol (263). Parents also appear to be affected more than the allergic child. Knibb found that
parents of food allergic children had poorer QOL compared to parents with non-allergic children
but that allergic children had similar or higher QOL than non-allergic children (264).

There are a number of reasons why parents of FA children have a lower QOL and/or higher anxiety
levels. The potential impact FA has on social activities and eating out habits may be one of the
contributors of decreased QOL (265). Difficulties finding food without allergens, time required for
label reading (62) and the daily possibility of AARs and anaphylaxis in their child are other
contributors; Indeed, 70% of parents spend > 5 minutes checking labels. Interestingly, poor QOL
appears to be significantly more likely among caregivers who are more knowledgeable about FA

as well as those who have children with multiple FA (67).
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Sourcing information on food allergy by parents

Parents seek FA information from non-medical sources such as the Internet and support groups.
Over 77% of Irish adults use the internet daily and one study finding that 67% of parents of food
allergic children using social media (266).

Ireland, in particular has a persistently high demand for web-based information relating to allergy
as evidenced by comparing google trends for allergy searches in Ireland in 2015 and again in 2019
(267). However, the proportion of evidence-based websites encountered by the Irish public is
considerably lower than that encountered by patients in other urban centres. This is of concern
particularly as access to allergy services in Ireland is limited, so online information of varying
quality may be relied upon by parents. Inaccurate information could result in increased anxiety.
Parents may also not be able to distinguish between reliable and inaccurate sources. Celik et al
found that 64% of parents of food allergic children reported that the information obtained on the
internet and the information provided by the physicians was contradictory (268). YouTube videos
on FA frequently recommend controversial diagnostics and commonly depict non-IgE-mediated
reactions (269). Jones et al found a large number of resources online for FA related to emotional

wellbeing; however these were of variable quality and many lacked evidence base (270).

The internet is also a place of information exchange between parents with almost half of parents
in Celik’s study reporting they regularly give FA advice to other parents online (268). Vargas found
that parents of newly diagnosed children see other parents as a useful resource of information
particularly at diagnosis (249). A survey of a FA online support group found the benefits to be

accessibility, receipt of social support as well as guidance on coping strategies (271).

But does accessing all of this information translate into improved QoL outcomes? Ditzler et al
found high trust in online information sources was negatively associated with QoL (272). They
also found that advocacy group membership had an independent negative association with QoL.
This might reflect the unregulated information that they might receive from online support groups

and blogs through these groups.
Interventions to improve QoL

There are a number of validated QoL questionnaires (273, 274) that are widely used in the
literature which allows comparison of different interventions . However, there is a paucity of

studies that look at interventions that improve Qol in caregivers. Existing interventions for parents
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shown to improve Qol include cognitive behavioural therapy (275), a self-regulation intervention
(276), or a once off group intervention (277).

In a recent systematic review of interventions that targeted well-being and support for caregivers
of children with FA, the authors concluded that cognitive-behavioural strategies may benefit some
mothers, but that few studies of these interventions were methodologically sound (278). Brockow
et al describe a structured educational intervention delivered in a group setting by 2 sessions of 3
hours (modelled on previous successful programmes in asthma and eczema) for caregivers of
children at risk of anaphylaxis (279). It was delivered by a multidisciplinary team of allergists,
psychologists, and dietitians. They showed a significant decrease in caregiver anxiety (as measured
by the Hospital anxiety and depression scale) in their sample of 95 caregivers. They did measure
Qol and provided minimal details of the content they covered (recognition of anaphylaxis, daily
strategies such as label reading and food preparation, risk reduction measures, coping with
anxiety and administration of an epinephrine auto-injector).

The involvement of other parents in education at diagnosis has been shown to be valued by
parents of newly diagnosed children (280) and experienced parents with FA have reported that
parents of newly diagnosed FA children would benefit from clear information at diagnosis (249).
An online social network designed as peer support for families of children with FA was not found

to result a change in FAQL but was acceptable to parents (281).

Educational theories for learning.

Any review of the literature on educational interventions would not be complete without a brief
examination of the relevant educational and learning theories. The educational theories of
constructivism and cognitive theory of learning are important to discuss. The theory of
constructivism states that, learner's construct understanding or meaning by making sense of their
experiences and fitting their own ideas into reality (282). Constructivism says that students come
to learning situations with a variety of knowledge, feelings, and skills, and this is where learning
should begin. Their existing knowledge and beliefs on a topic are their “schema”. An educational
programme tool should aim to understand the learner’s (parent’s) knowledge base and intentions
and present information, so it fits into the learner’s (parent’s) schema (283). The literature reviews
in chapters 2-4 have helped us to identify potential drivers of anxiety and poor QoL above, this

has allowed us to choose specific types of information to give to parents.

The social cognitive theory of self-efficacy is also relevant here. Confidence and ‘the belief in one’s
capabilities to organize and execute the courses of action required to manage prospective

situations’ has been defined as self-efficacy (284). Multiple factors influence self-efficacy. In
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particular, social persuasion and experiences (modelling by others) as well as past experiences all
influence ones self-efficacy judgement and impact on behaviour (284). Knibb et al showed that
self-efficacy is the best predictor of quality of life in parents with FA children as evidence by the
FAQL-PB (285). Increased self-empowerment (a related concept), has also been found to be

associated with increased QoL (286).

Designing an educational tool

Prior to designing an educational tool for parents, it is important to review the literature on the
characteristics of an effective tool. Chapman highlights that careful consideration of not only the
material to be presented but also of the visual format by which it is presented is critical for any

successful learning experience (287).

A number of challenges are reported in designing material for patients. Readability and usability
problems with patient information sources appear to be ongoing problems (288). Payne et al
found that large numbers of target audiences may be unlikely able to comprehend important
aspects of information sources because of their content, writing style or organisation (289).
Infographics and images help to provide information graphically which is more likely to be
remembered than text (290). The use of colour in resources is also important to reflect upon. The
mere use of colour can influence a person’s judgement towards a particular choice (291). Colour
has the potential to enhance communication, but design mistakes can result in colour figures that

are less effective than grayscale displays (292).

The medium that text is read within, plays an influential role for certain readers (293). There are
a number of studies which examine reading comprehension in the digital age, and all find that
paper is better than screen (293-295). Singer et al suggested that readers read too quickly from a
screen (293). Reading on a screen is potentially more interactive with digital add-ons (interactive
quizzes, pop out features). However, there isn’t yet convincing evidence that digital add-ons
improve reading comprehension or even match the reading comprehension that can be achieved

with text on paper and well-designed studies are needed.
Conclusion

Parents of food allergic children are at increased risk of decreased QoL as well as anxiety. This is
especially true for (i) parents of younger children and (ii) at diagnosis of the FA. Many of the studies

on QoL in caregivers are those of nut allergic children. We know that parents value information
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from other parents and often use the internet to access this information. Unregulated
information can lead to poorer QoL. There is a paucity of literature on interventions or tools that
specifically aim to improve QoL in parents of food allergic children. Any that do exist are labour
intensive and are not straight forward to implement. With the increased recognition of the
psychosocial pathology in FA, a need for easy-to-use tools which are effective and produce

meaningful outcomes for parents are urgently required.
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SECTION 5.3: METHODS

Participants and study design

A prospective controlled trial intervention study was carried out in the Allergy department in
Children’s Health Ireland (CHI) at Crumlin. The participants were parents of children between 6
and 36 months with a new diagnosis of a nut allergy. As this diagnosis was new, it ensured

parents had not had time to develop strategies relating to social activities and eating out.
The following were the inclusion and exclusion criteria:
Inclusion criteria:

1. Children between 6 months and 36 months.
2. Newly diagnosed nut allergy defined as a clinical reaction with a skin prick test
(SPT) of >3mm or sensitised with SPT >7mm.

3. Parents of children were 18 years and over.

We chose to include parents of nut allergic children; it is widely reported that having a nut
allergic child can increase anxiety and decrease QoL (260, 296). There is not the same body of

data available for QoL in parent of young children with cow’s milk or hen’s egg allergy.

Many of these children were prescribed AAls as per international guidance (117).

Exclusion criteria:

1. Siblings of food allergic children, as these parents would already have well
established coping strategies.

2. Participation in another research study.

3. Chronic conditions that might cause anxieties in social environments and impact
activities of daily living e.g. diabetes, cystic fibrosis, autism, epilepsy.

4. Parents of ex-premature infants- due to known anxiety and maladaptive coping

strategies.
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Recruitment

Parents were contacted by phone if they had attended an allergy outpatient appointment in the
last 6 months. The study was explained to the parents over the phone. Once a parent had
agreed to participate, they were sent a link via text message from the CHI allergy department

research mobile phone.

Procedure

Participants clicked on the link sent via text message. This brought them to the online database
Qualtrics and to a copy of the study patient information leaflet (PIL) . They then completed the
online consent form and were thus enrolled in the study. After enrolment, participants were
prompted to make their own study identification number using the day and month of their
birthday and the initial of their surname. All data collected was linked to this study ID number
which ensured anonymity. Participants were then brought to the study questions within
Qualtrics and completed the following 5 questionnaires online at baseline (see appendix for copy

of questionnaires).

Measures

1. Food Allergy Quality of Life Questionnaire (FAQLQ).
The Food Allergy Quality of Life Questionnaires (FAQLQ) are disease-specific
developmentally appropriate measures that have been developed to assess health
related quality of life (HRQL) in FA for all age groups and parents and are the most
frequently used HRQL tools in FA research and practice. These include the Parental
Burden (PB), Parent Proxy Form (PF) (274), the Child-form (CF), the Teen form (TF)
and the Adult form (AF). The questionnaires can be used to measure cross-sectional
differences in quality of life between patients at a point in time - or longitudinal
changes in HRQL. Research has shown that the measures are valid, reliable and are
responsive to important clinical changes (274, 297, 298). In this study we used the

FAQLQ parental proxy form (PF) (Appendix Y).

2. The Food Allergy Quality of Life—Parental Burden Scale (FAQL-PB)
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Food Allergy Quality of Life Parental Burden (FAQL-PB) was developed and
introduced in 2004 by Cohen et al (273) as a specific questionnaire to measure the
burden of food-allergic patients on caregivers and was utilized in several further
studies (71, 299). The FAQL-PB is a 17-item scale that uses a 7-point Likert scale
ranging from 1 (not troubled) to 7 (extremely troubled). ltems concern issues such
as going on vacation, social activities, worries, and anxieties over the previous week.
A higher total score is indicative of greater burden on the parents. The scale has

excellent internal consistency.

State Trait anxiety Inventory (STAI)

The State-Trait Anxiety Inventory (STAI) is one of the most used self-report measures
of anxiety in research and clinical settings across different cultures. This instrument
was developed by Spielberger, Gorsuch, and Lushene (1970). State anxiety refers to
a transitory emotional state characterized by subjective feelings or tension that may
vary in intensity over time. Trait anxiety refers to a relatively stable disposition to
respond to stress with anxiety and a tendency to perceive a wider range of
situations as threatening. The STAI is composed of two different scales: one related
to state anxiety (STAI-S) and one related to trait anxiety (STAI-T). The STAI-S scale
has 20 items that are answered on a 4-point Likert scale based on “how you feel
right now, at this moment.” The STAI-T scale also has 20 items that are answered on

a different 4-point Likert scale based on “how do you generally feel” (Appendix Y).

Food Allergy Self-Efficacy Questionnaire (FASEQ) Parent Proxy form
This has been shown to be a valid tool in assessing caregiver FA self-efficacy. Self-
efficacy is a distinct but related concept that captures aspects of self-management

that are an important companion to health-related quality of life (300).

Food Allergy Independent Measure (FAIM)

The Food Allergy Independent Measure (FAIM) is an independent measure of QoL
with which  FAQLQ scores can be correlated. It was developed to measure
construct validity in the FAQLQs and it is valid relevant and reliable (301). He has 6
guestions which captures participants expectation of outcome. It is widely used in

the literature in ensuring construct validity within QoL studies in FA.

154



Randomisation

At enrolment, participants were randomised into group 1 (intervention) or group 2 (control).

Simple randomisation using online random number generator was utilised.

Group 1 (intervention group) were sent the psycho-educational intervention (booklet) after
completion of the baseline questionnaires. Both Group 1 (intervention group) and Group 2
(control group) received routine care in the allergy clinic, consisting of education (avoidance and
management of AARs and when and how to use adrenaline) given by the allergy team. This
allergy education is described in detail in chapter 1 (Section 1.1). Two weeks after the
educational booklet was sent out to Group 1, both groups were requested to complete the 5
online questionnaires for a second time. A different link was sent to Group 1 and Group 2 to
distinguish participants. Two reminders were sent to each group a week apart to complete the
guestionnaire. Data collection ended 2 weeks after the 2nd link to the questionnaires was sent
out . On completion of the questionnaires, the data was transferred immediately to the online

data reservoir in Qualtrics which was only accessible by the study team.

Intervention

The psycho- educational tool was delivered as a booklet (Appendix Y). It was designed using the
results from the first 6 months of data collection in ReAACT as described in Chapters 1-4.
Content focused on the day-to-day social activities of children with FA. It is composed of text
with colourful graphics. The content was designed by 3 researchers, all working in the field of
paediatric allergy. Each double- page provided information on a specific topic such as eating
out, parties, visiting friend’s houses, Christmas time etc. Quotes from parents in ReAACT were

provided for each topic, this gave the parent’s a voice.

e.g. Topic 1: Attending birthday parties. The pages provided information on the number of
children with FA attending parties and number of AARs that occur there. There are quotes from
2 parents describing their experience at parties with their food allergic child. Each section

finishes with a “take home message” at the end of the page (figure 5. 1).
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Figure 5.3.1: Sample of a page from the educational tool

I want my child to go to
birthday parties, just
like other Kids.

Is that going to be unsafe for
them to do?

_--&J....;.-iﬁ_

Almost all (B4%) 0F  Amnet half S Toke howe message
our study group. brought their  an allergic reaction. With a lifte planning,
oged 5 fo my awn food to the food allergic children can

attended bi party. Mone were severe. have fun and stey safe at

these i events.

The study was approved by the Children’s Health Ireland, Research Ethics Committee.

Sample size calculation

Our calculation was based on two independent groups, with a continuous endpoint, a minimal

clinically important difference of 0.5 for FAQLQ +/-1, Alpha 0.05, Beta 0.2 Power 0.8.

N (88 + 12 drop out) =100 ratio 1

k=n2n1=1n1=(021+022/K)(z1-a/2+z1-B)2A2n1=(12+12/1)(1.96+0.84)20.62n1=44n2=K*n1=44k=
n2n1=1n1=(012+022/K)(z1-0/2+21-B)2A2n1=(12+12/1)(1.96+0.84)20.62n1=44n2=K*n1=44

A = |u2-pl]| = absolute difference between two means

01, 02 = variance of mean #1 and #2

nl = sample size for group #1

n2 = sample size for group #2

a = probability of type | error
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B = probability of type Il error

z = critical Z value k = ratio of sample size for group #2 to group #1

Therefore sample size for group 1 (intervention) is 44 and for the control group is 44.

Data processing and analysis

Descriptive statistics

Descriptive statistics was used to analyse demographic and clinical characteristics. The data was
tested for normality (Kolmogorov-Smirnov, Trimmed Means, and QQ Plots) and assumptions for
inferential analyses were found to be met. Data was summarised by treatment group. In
summary tables of continuous variables, the minimum and maximum statistics, the arithmetic
mean and median, the 95% confidence interval and standard deviation (SD) were presented. In

summary tables of categorical variables, counts and percentages were used.

Construct Validity and Discriminative Validity of the FAQLQ-PF and FAQL-PB

Pearson’s correlation coefficient was used to examine relationships between measures (the
questionnaires listed above). We expected a significant correlation between FAIM and FAQLQ-PF
and FAQL-PB, and between FAQLQ-PF, FAQL-PB and FASEQ. We also expected a significant
relationship between S-Anxiety and FAQLQ-PF, FAQL-PB and FAIM. To test the discriminative
validity of FAQLQ-PF and FAQL-PB, we used an analysis of variance (ANOVA) to examine if there
was a significant difference according to number of reported allergies (0-3 vs 4 +), and the

number of foods avoided (0-3 vs 4 +).

Impact of the ReAACT intervention

Paired sample t-tests (split by intervention and Control) were done to examine if there was a
significant difference in scores on the questionnaires pre/post intervention for either group.
Following this, we used an ANCOVA to examine if any difference found held, when controlling

for number of reported food allergies.

All analyses were performed in SPSS for Windows version 27 (SPSS Inc., Chicago, IL). Changes

were regarded as statistically significant if the two-tailed p value is < 0.05.

157



Section 5.4: RESULTS

Participants

98 were invited and consented to participate in the study. Fifty-eight participants (59%)
answered the questionnaires at baseline; 35 (60%) of these completed the post intervention
guestionnaires; 20 in the intervention group and 15 in the control group. Figure 5.4.1 illustrates

the flow of participants through the study.

Figure 5.4.1: Flow of participants through the study

Recruited (n=98)

Randomised (n=98)

Answered questionnaires at baseline Did not answer questionnaires at baseline
(n=58) (n=40)

~

Intervention

\ Answered 2nd questionaire only

Answered post intervention questionnaires (n=17)
(n=35)
(Intervention group (n=20), Control group (n=15))
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Results of the independent sample t-tests indicated that there were no significant differences in
baseline scores on any measure between those who completed the questionnaires at baseline
(n=58) and those who took part in the intervention study by completing the questionnaires
again (n=35) : FAQLQ (t(56) = -0.468, p = 0.641), FAIM (t(56)=0.167, p=0.868); SE (t(56)=-0.577,
p=0.567); PB (t(56)= 0.444, p=0.659). Therefore, we can assume that the participants were
equivalent in profile, and that factors other than those directly related to the study were

responsible for ‘drop-outs’.

Furthermore, no significant differences were found between those who completed the baseline
guestionnaire and those who took part in the study according to when they were diagnosed
(t(54) =-01.811, p = 0.076), who they were diagnosed by (t(54)= -.324, p=0.747) or ‘how normal
their child’s life is compared to children without FA (t(54)=.265, p=0.792).

Profile of participants
Clinical and demographic data was collected for 76 participants.

The median age of participants was 22 months (LQ, UQ). 83% of children were born in Ireland.
The median age of parents was 37 years (LQ, UQ). 79% were prescribed adrenaline

autoinjectors. (Table 5.4.1)
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Table 5.4.1: Demographic and clinical details of participants

All Participants Group 1 Group 2 P value
participants completed (intervention) (control)
(n=76) baseline (N=20) (N=15)
questionnaire
(N=58)
Age of child (months)
Median (LQ, UQ) (months) 22(19-23) 22 (18-23) 21.5(17-23) 22.5(17-24)
Country of birth n(%)
Ireland 63 (83%) 49 (84.5) 17 11
United Kingdom 14 (17%) 9 (15.5) 1 6
Other 2 0
Age of parent (years)
Median (LQ, UQ) 37 (33-39) 37 (33-39) 37 (34-39) 36 (33-38)
Gender of parent n(%)
Male 8 (10.6) 5(17) 2 (10) 3(20)
Female 68 (89.4) 53 (83) 18 (90) 14 (80)
Number of food allergies n(%)
1-3 67 (88) 50 (86) 17 (85) 13 (87)
>4 9(12) 8 (14) 3(15) 2 (13)
Food allergy
Cow’s milk 25 (33) 20 (34) 6 (30) 5(33)
Hens egg 41 (54) 33 (56) 11 (55) 8 (53)
Peanut 56 (75) 40 (69) 13 (65) 12 (80)
Treenut 58 (76) 36 (62) 11 (55) 11 (73)
Other (legumes, sesame) 4(7) 3 (5) 1(5) 4(27)
.264
Adrenaline autoinjectors prescribed n(%) 60 (79) 49 (84) 16 (80) 14 (93)

Construct Validity of the Measures

We used the Pearson’s correlation coefficient to examine relationships between all measures. As

expected, we found significant correlations between FAIM and FAQLQ-PF and -PB, and between

FAQLQ-PF, -PB and SE. We also expected and found a significant relationship between S-Anxiety

(but not T-Anxiety) and FAQLQ-PF, -PB and FAIM.
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Table 5.4. 2: Pearson’s correlation coefficient demonstrating the relationships between (a)

FAQLQ and FAIM, (c) SE and state and trait anxiety inventory and (c) state and trait anxiety

inventory and FAQLQ

(a)
FAQLQ Baseline FAQLQ Post | FAIM Baseline FAIM post
FAQLQ baseline 1 0.653 *** 0.451 *** 0.357 *
(0.018)
FAQLQ post 0.653 1 0.295 0.625
FAIM baseline 0.451%** 0.295 1 0.573
FAIM post 0.18 0.625 0.573 1
*p<.05
** p<.01
**k p<.001
Abbreviations: FAQLQ: food allergy quality of life questionnaire; FAIM: food allergy
independent measure. Post: post intervention.
(b) (c)
SE baseline | SE post FAIM baseline FAIM post
T o= " " Trait post State post FAQLQ post
SE baseline 1 0,555 0.397 0.424 Trait post 1 0.710%** 01324
SE post 0.555%* 1 0.392* 0.471** State post 0.710%** 1 0.326***
* %k
FAIM baseline 0397+ 0392 |1 0591 E’;S(Lfsl post | 0.134 0326 !
FAIM post 0.424* 0.471%* 0.591** 1 ** n<.01
*p<.05 *%% pe 001
.k p'< 01 Abbreviations: FAQLQ: food allergy quality of life questionnaire;
. p.<.001 Post: post intervention.

Abbreviations: FAIM: food allergy independent measure. Post: post intervention; SE:

self-efficacy.

There was a significant difference in the number of reported allergies according to FAQLQ-PF

(F(1,34) = 5.19, p = 0.029, partial n2 = .136) and the FAQLQ-PB (F(1, 34) = 5.65, p = 0.023, partial

n2 =.136), with higher mean FAQL impact for those with more reported allergies. We also found

a significant difference according to the number of foods avoided for both the FAQLQ-PF (F(1,

49) =5.624, p = 0.022, partial n2 =.105), and FAQLQ-PB (F(1, 49) = 5.470, p = 0.024, partial n2 =

.102), with a higher mean FAQL impact for those who avoided more foods.
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Impact of the educational tool intervention
(i) Improvement in quality of life

There was a significant improvement in QOL for those in the intervention group as compared

the control group. This is reflected in the significant difference in scores at baseline and

to

following the intervention in the intervention group only for FAQLQ- PF (t(19) = 3.111, p =0 .006)

and for the FAQL- PB (t(19) = 3.285, p =0 .004) but not for the control group for FAQLQ- PF (t(
=1.962, p =0 .070) or for FAQL- PB (t(14) = 1.327, p =0 .206). There is also a larger mean
difference in scores between experimental (0.47) vs control groups (-0.336) for baseline and
post intervention scores for the FAQLQ- PF. The same was true for the FAQL -PB for

intervention group (0.826) but not in the control group (0.245).

(ii) Improvement in anxiety scores

There was a significant difference in state anxiety scores at screening and following the
intervention for the experimental group (t(19) = 3.328, p =0 .004) but not for control group
(t(14)=0.482, p=0.637). Trait anxiety scores were also improved (not significantly) in the
intervention group (t(19)=2.53, p=020) but not in the control group (t(14)=-0.604, p=0.555).

The was also a larger mean difference in the state anxiety scores between intervention (8.65)

and control groups (1.86) for baseline and post intervention scores .

(iii) Improvement in self-efficacy

There was an improvement in parent’s self-efficacy scores between baseline and post

intervention for the experimental group (t(19)= 2.057, p=050) but not for the control group

14)

(t(14)=0.118, p=0.908). There was also a larger mean difference in self-efficacy scores between

intervention (0.47) vs control group (-0.336) for baseline and post intervention scores.
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SECTION 5.5 DISCUSSION

We have shown that an educational intervention delivered in a booklet format to parents of newly
diagnosed, infants and toddlers with nut allergy, resulted in a significant improvement in disease
specific Qol, parental anxiety levels and self-efficacy. The intervention illustrated the routine
practices of Irish food allergic children with regards to social activities and eating out as well as

well as displaying some evidence of reaction rates.

The improved Qol is reflected in the significant difference in scores at baseline and following the
intervention in the intervention group only for both questionnaires, FAQLQ- PF (t(19) = 3.111, p
=0 .006) and for the FAQL- PB (t(19) = 3.285, p =0 .004. Previous literature reports a higher FAQL
PB (greater burden) score if the child was allergic to >2 foods (P < 0.0001) (302). We went a step
further and showed that the educational intervention resulted in a higher mean FAQL impact for

those with more reported allergies and more food avoidances.

Parental anxiety levels were also significantly improved after viewing the educational tool. There
was a significant difference in state anxiety scores at screening and following the intervention for
the experimental group (t(19) = 3.328, p =0 .004) but not for control group (t(14)=0.482, p=0.637).
Feng makes the point that the stress from having a FA may be more burdensome than the FA itself
(303). It is possible that the information provided in the educational tool has resulted in a shift in
participants thoughts around FA, which in turn impacts on their feelings (decreased anxiety) which
has in improved QoL and potentially changed behaviours. Both parent and child are likely to
benefit from this decreased anxiety. Le Bovidge et al demonstrated that psychological distress in
children with FA was significantly associated with maternal anxiety, and these authors suggested

that treatment of parental anxiety would improve outcomes for children with FA (304).

Self-efficacy was also improved in the intervention group. Previous work has shown that parents
with lower FA self-efficacy, have poorer psychological outcomes, (higher anxiety and post-
traumatic stress) (248). Knibb et al also showed that self-efficacy is the best predictor of QoL in
parents with food allergic children as evidence by the FAQL-PB (250). Therefore an intervention
such as ours, that is effective at improving self-efficacy in these parents, is to be welcomed.
Although no intervention have been found to date to be similarly effective for parents with FA
children, interventions do exist for adults in other conditions such as asthma which enhance self-

efficacy and improve QoL (305).
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Previous researchers have looked at group interventions run as workshops and how these might
reduce burden associated with FA. One of the first studies to investigate this looked at the benefit
of workshops led by a paediatric psychologist on topics such as manging stress and preparing FA
children for school showed reduced FA burden by using FAQL-PB and found they were beneficial
(277). Another study showed reduced anxiety after attendance at group workshops (279). Neither
of these studies were controlled. An individualised self-regulation intervention delivered one to
one over a number of phone sessions was effective at improving FA-related QoL for parents of
children with FA (using FAQL-PB) (276). This RCT utilised a nurse (a nurse who had previously

received a 2-hour training session on self-regulation for chronic disease management).

These interventions all required the use of a person to deliver them (cost and time involved). This
contrasts with our tool delivered as a booklet which did not require any extra resources. This is
critically important particularly in the Irish setting where there is a paucity of, trained allergists
but also, psychologists. The content used in the group interventions discussed above (277, 279),
although not described in full in these studies, was standard allergic reaction prevention and
management information. The content of our intervention was unique in that it utilised data
collected during ReAACT to provide local, relatable evidence of a representative food allergic
childhood population partaking in all types of normal social activities. It’s content was in stark
contrast to the unbalanced anecdotes regarding FA available to parents through social media

platforms.

The majority of participants in this study were mothers. The mother is most often the primary
caregiver with reported worse FA-related QoL compared to fathers (260). The clinical
characteristics of the children of the enrolee parents were also similar across the control and
intervention groups. They were all young with an overall median age of 22 months. However,
100% of participants in the control group had been prescribed adrenaline autoinjectors compared
to 80% in the intervention group. Prescription of AAls is associated with reduced anxiety for

mothers of food allergic children however now significant difference was noted at baseline(71).

The strength of this study is that it uses observational data collected from a clinic populationin a
unique and novel way to design of an interventional educational tool. This method of education
has not been used in previous FA interventions or indeed in other interventions for other chronic
paediatric conditions (to the best of the authors knowledge). It could therefore provide a blueprint

for future interventions in other chronic conditions.

Another strength of this study is that construct validity was carried out for all measures. A

construct in the field of psychology is a skill, attribute, or ability, not directly observable but that
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is based on one or more established theories (306) e.g. anxiety, QoL. Construct validity is a type
of validity that refers to a test's ability to measure psychological constructs(307). Measures of
psychological constructs are validated by testing whether they relate to measures of other
constructs as specified by theory (308). In this study, we found significant correlations between
FAIM and FAQLQ-PF and -PB, and between FAQLQ-PF, -PB and SE. We also expected and found a
significant relationship between State-Anxiety (but not trait-Anxiety) and FAQLQ-PF, -PB and

FAIM. These correlations confirm our measures for QoL and anxiety are construct valid.

When studying the effectiveness of an educational tool, it is necessary to choose an outcome that
is comparable across studies as well as one that is meaningful to patients (or parents in this case).
The 4 measures used here were validated in many populations (as discussed in section 5.3
methods). Reliable and valid measurement tools are a necessary prerequisite to developing and
evaluating FA interventions and potential changes in psychosocial impact. A recently published
systematic review, identified 13 available parent-report measures assessing the psychosocial
impacts of paediatric IgE-mediated FA (309) and highlighted the FAQLQ-PF (used in this study)
represented the most widely studied measure to capture outcome to intervention. The FAQLQ-PF
also encompasses a meaningful important difference (MID) score to guide interpretation of
within-subject change over time, a features that other measures of HRQoL don’t have (274). The
measures used also ensured that results could be compared within a short interval timeframe----

- only needed a 2 week timeframe.

The main limitation identified is that despite the initial response rate of 59% for the baseline
questionnaires being in excess of what is expected for an online questionnaire study (25-60%)
(310, 311), there was a 40% drop out of participants, between baseline questionnaire and
guestionnaire post intervention. Participants interests are a prime motivator for responding (312)
and this might explain why there was a higher-than-normal original response rate. Parents were
keen to see the educational tool. The length of the original questionnaire (20-25 minutes) might
subsequently have deterred participants from answering the questionnaire for a second time
(post intervention), as has previously been described (313). It is likely that recruitment and
response rate in this study were also negatively affected by the malware cyberattack on the Irish
Health Service Executive which occurred 3 weeks prior to commencement of data collection.
Access to the online questionnaires was sent by a link in a text message. The widely guidance from
government/citizens information at the time, was to avoid clicking on any links send by email or

text.
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We are however, satisfied that there were no differences in between those in the study and those
who dropped out. There were no_significant differences in baseline scores on any measure
between those who completed the questionnaires at baseline (n=58) and those who took part in
the intervention study and answered the questionnaires for a second time (n=35, 60%). Therefore,
we can assume that the participants were equivalent in profile, and that factors other than those

directly related to the study were responsible for ‘drop-outs’ (n=23).

We have shown that this educational intervention positively supports parents in Ireland who are
living and managing nut allergy on a daily basis. By doing so, it provides an innovative contribution
to the toolbox that health professionals have in managing families with FA in the absence of skilled
psychologists and/or as a complimentary measure. We will continue to follow those in this RCT
and assess their disease specific QolL, anxiety and SE at 3 months and 6 months post intervention.
Going forward, we plan to provide all parents of newly diagnosed nut allergic children with this

educational booklet at the time of diagnosis.

Furthermore, this educational intervention program contributes to our understanding of the
impact of this type of information from parents for parents, on the management of FA. It might
act as a blueprint for similar educational tools, which could be designed for other atopic

conditions such as asthma and eczema.

In summary, these findings are important because they show:

1. This intervention is effective at improving disease specific QolL, state anxiety and self-
efficacy.
2. Newly diagnosed parents benefit from information on other parents navigate daily life

with their food allergic child (a peer-to-peer model of education).
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Chapter 6 Summary of thesis
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6.1 Summary

This study provides a unique insight into the life of food allergic in Irish children. This is the first
time the burden of FA has been described in the Irish population. Chapter 1 and 2 set the
context for the main body of work of the thesis in chapter 3 and 4. The RCT presented in chapter
5 examines a novel educational intervention. This information is vital and provides the Irish
allergy community with a great opportunity; It enables improvement of current services and
planning of future services; It provides an ability to approach key stakeholders involved with

children e.g. schools and the department of education to affect real change.

The data we have collected provides data not been previously reported. It is imperative that we
use the positive findings in this study to benefit the wide food allergic paediatric population both

in Ireland and beyond.

This final chapter of this thesis will summarise the key findings. | will also discuss 3 important

guestions by using the findings in our study.

Chapter 1

In chapter one, | provided some background to FA within the context of current Irish society.
Until now, the burden of FA has not been defined. |reported the baseline characteristics of the
study participants illustrating that they were for the most part similar to those of the general
Irish population and to populations attending allergy clinics worldwide. This population with a
median age of 7 yrs (LQ 4, UQ 11) were atopic (97% at least one other atopic condition),
urbanised (61%), multi-food allergic (66.5%), and of white Irish ethnicity (85%).

Chapter 2

The social activities and the eating out habits of these food allergic children were explored. |
report that this population are “living with allergy”; they are participating in age-appropriate
social activities and visiting food establishments. A minority are not taking part (8.9% don’t
participate in social activities). We aim to identify these children in our clinics by asking about
social functioning so appropriate support can be provided. Although 97% of participants visit at
least one FE, communication with staff whilst there is poor; only 39% do not Inform staff of their
child’s FA and 13% do not check all ingredients. Ongoing education in the clinic alongside the
introduction of novel methods to enhance and improve parent’s and food allergic children’s with

FE staff may teach or augment communication skills.
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Chapter 3

In chapter 3, | explored accidental allergic reactions. | set the scene by describing the multiple
difficulties in comparing studies on accidental allergic reactions (AARs). IN ReAACT, | found that
AARs are frequent in Irish children, their overall annual incidence is 0.44 (95% Cl, 0.38-0.50). The
majority were mild (86%) and there were no fatalities. The overall incidence (0.54) is
significantly higher in younger children (2-4yrs) with milk and egg being the commonly
implicated allergens. There was a significantly higher number of severe reactions while on
vacation compared to those not on holiday (RR 2.3, 95% Cl 1.17-4.58, p=0.0156). Almost all
reported restaurant related reactions occurred while on holidays. IN over a half of cases the
allergen was administered to the child accidently by the parent. A third of reactions were
caused by unidentified allergens which likely reflects a high level of cross contamination. These
findings highlight the ongoing need for education on avoidance and management of reactions

among food allergic families as well as the wider community.
Chapter 4

In chapter 4, | identified that 12% of the total reactions in school aged children occurred in
school, 22% being anaphylaxis. | report that these facilities are poorly prepared to manage FA
with only half having a FA policy; One third of these children do not have a copy of their allergy
management plan with them in school. Children with an AAP in their school or preschool CSS
had a significantly lower risk of an AAR when compared to those without (RR 0.2, 95% CI 0.09-
0.47, P=0.0002). In clinic we can encourage parents to give a copy of this to the school, however

for real prevention beyond that, there will need to be government involvement and policies.
Chapter 5

In chapter 5, | used the data collected in the previous chapters to design an educational tool
(booklet format). | assessed its effectiveness in parents of young children who were newly
diagnosed with a nut allergy. IN the setting of a RCT with albeit small numbers, | showed the
intervention resulted in a significant improvement in disease specific Qol, parental anxiety levels
and self-efficacy. These findings need to be replicated in studies with a larger sample size as
well as in different populations. However, the design of the tool was novel and it might act as a

blueprint in the design of other educational tools for allergic and non-allergic conditions.
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| propose 5 questions. | will answer them by using the data described in this thesis.
1. Can accidental reactions be prevented? .

In this study we identified numerous prevention strategies being undertaken. Some of these are
based on common sense and consensus (reading labels) and some, such as avoiding all eateries,
would generally be discouraged. Evaluating their effectiveness is complicated. It is clear from this

study that the association between avoidance measure and prevention is not linear.

For example, in chapter 2, it was recorded that 90% of families visit restaurants on a regular basis.
87% of these reported that they check the ingredient lists if choosing for their allergic child and
65% also inform the waiter of their child’s allergy. Backup strategies, in the absence of ingredient
lists, included inquiring (61%) making an educated decision (12%) decline ordering (27%). These
reported approaches are considered the cornerstones of reaction prevention. Accepting that
there will always be variability to people’s compliance with prevention strategies (314), with these
measures in place, only 1 restaurant-based reaction/12months/entire study group was recorded.
However, as reported in chapter 3, once the same cohort went on 1-2-week vacations, 12 similar
reactions were recorded. Therefore, the tactics appear to be effective except while vacationing.
The factors contributing to the differential effectiveness are undoubtedly multiple and beyond the

remit of the studies questionnaire.

What this data offers to our patients immediately is relatable collective experience that they can
learn from, if efficiently packaged and communicated. Muraro et al write about the need for
structured validated educational programs(259) . The content needs to display the fragility of

avoidance measures.

2. Should allergic children in Ireland have disability status in schools?

The pattern of school based, accidental reactions, identified in chapter 4s data could be described
as “opportunistic”. 78% of reactions took place because an eating opportunity presented itself to
a child and they took it! It is difficult to see how most traditional strategies could prevent this type
of reaction occurring. Compliance with parental guidance not to eat food, from others is known
to be variable in the face of temptation (314). “Nut bans” have been demonstrated to be
ineffective internationally (8) and the data from our study reaffirms this. A more complex
multipronged approach with effective supervision, capable of real time adaptation to new eating

opportunities would need to be considered. Even with this in place, reactions are likely to occur,
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including life threatening ones. ReAACT recorded a 100% insufficient response by school staff to
anaphylactic reactions. Fortunately, all 4 children recovered however, these cases are cause for
reflection. Recent recommendations call for all schools to have stock autoinjectors available (8),
but access to adrenaline was not a limiting factor as all had their adrenaline to hand. Effective
training is clearly needed but obvious challenges include staff turnover and frequent substitution.
In the US, children with a FA are eligible to apply for a 504 Plan which, if successful, will ensure
that they are considered a child with a disability, under the law and their school receives
accommodations to ensure their academic success and access to the learning environment. The
opportunistic nature and the severity of the reactions identified by this large prospective Irish
study, coupled with the failure to treat, proposes a need for stakeholders to consider a specific

needs category for food allergic children in Ireland.

3. Can allergy health care professionals counteract the negative effect of news media on

food allergic parents?

Parents report that they have greatest need for information regarding FA at the time of their
child’s original diagnosis. Irish people are known to be higher than average users of search
engines to source FA related information (267). News reports often present information in a
human-interest story format which is effective at evoking interest and emotion. Bute et al have
just published evidence that news media stories play a direct role in prompting feelings of fear
and anxiety in food-allergic parents (255). Attempts to counter media stories via social media
platforms is fraught with risk and not a recommended approach for health care professionals to
take (315). The intervention presented in chapter 5 represents a novel method of presenting
evidence based, population data in a similarly relatable format as human-interest stories. In
contrast, the intervention has been validated using appropriate measures, as a tool for reducing

anxiety in parents of newly diagnosed children.

4. “What are the bias and confounding factors in ReAACT?”

This piece of work does have some limitations in the form of bias and confounding factors that

have already been touched on in the relevant chapters.

We did not include children with uncontrolled eczema as it can be difficult to distinguish IgE
mediated AARs from flared eczematous skin. However, only one child was excluded for this

reason.
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Ethnic minorities were not actively sought out. This study population aimed to be representative
of the population attending an allergy clinic and was not specifically looking at allergic reactions
in these minority groups. It would be useful to design a further study to actively seek these
children and understand if they were attending clinic, did they understand education and were

they ultimately more at risk of AARs.

There was a higher number of urban dwellers in this study due to the catchment area of the
service. This is a bias, as rural areas are more at risk when reactions occur due to decreased

accessibility to services and increased levels of deprivation (31, 36).

If a child swapped groups, the group that they were in at the end of data collection, was the
group within which they were analysed. We did not want a child to be in more than 1 group
during the study. This is a potential bias but is difficult to avoid. A future study might leave
participants in the age group they were placed at recruitment; however, this would also

introduce bias.

There were five episodes of participants contact during the study. In 98% of cases, the same
parents was spoken to at all five episodes. In 85% of cases, this was the mother. This was
unintentional and is a potential bias; however, in each case either the child attended with their
mother, or her contact details were listed as first next of Kin. In much of Irish society, the
mother retains the role of primary caregiver irrespective of her employment status and
therefore data collection from her likely enhanced data correctness. Highlighting these

confounders may help with guide future research in this area.

5. “What are the Future Directions for the Irish Children with Allergic Disease?”

The data reported here provides a huge opportunity to positively influence the lives of food
allergic Irish children. This study provides local information; collected from a cohort of children
whose experiences are representative of FA allergic children nationwide in this small country. To
optimise their participation in normal social activities, early identification of food allergic
children with restrictive patterns of socialisation as part of a routine clinical review is essential.
Adolescents are an at risk groups in terms of social and eating out restrictions. Specifically
targeting this vulnerable group, using group educational sessions with other food allergic
adolescents might be an initial step in supporting this group. Use of technology-enhanced

learning tools would be a potential way to engage as has been the case in other conditions
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(316). It is necessary that communication between food allergic consumer and FE be improved.
At clinic review, food allergic children and their parents must be encouraged to question staff
concerning the risk of allergens, in addition to alerting staff of the child’s FA. Communication aids
such as role-plays or the use of technology -enhanced simulation scenarios that allow parents or
children to simulate an encounter with staff from a FE virtually may help to equip them with skills
useful in these settings in real life. As clinicians, we must continually seek the best way to prepare
food allergic families to manage life-threatening anaphylaxis with regular education sessions. It is
likely repeated educational opportunities online or in the form of videos will help reinforce skills
taught during clinic face-to-face sessions. | am hopeful that the data collected regarding FA
management in schools and preschool CCS will act as a catalyst to lobby for and inform the
designing of a national schools policy on the care of Irish food allergic children. A gold standard FA
policy would exist to support these facilities and be designed by all relevant stakeholders- parents,
school staff, students, public health, general practioners and allergy specialists. The availability of
stock adrenaline autoinjectors in schools would be a very positive step. In conjunction, training
relevant staff in identification and management of AARs will be essential. We have shown how a
novel written educational tool can have a significant effect on QolL, anxiety as well as self-efficacy
in parents of young children with a new diagnosis of a nut allergy. If proven effective across larger
more diverse populations, this cost neutral educational model could be used for a number of

atopic conditions. | believe the future is bright for Irish food allergic children.

173



References

1. Prescott SL, Pawankar R, Allen KJ, Campbell DE, Sinn J, Fiocchi A, et al. A global survey of
changing patterns of food allergy burden in children. World Allergy Organ J. 2013;6(1):21.
2. Sasaki M, Koplin JJ, Dharmage SC, Field MJ, Sawyer SM, McWilliam V, et al. Prevalence of

clinic-defined food allergy in early adolescence: The SchoolNuts study. J Allergy Clin Immunol.
2018;141(1):391-8.e4.
3. Kelleher MM, Dunn-Galvin A, Gray C, Murray DM, Kiely M, Kenny L, et al. Skin barrier

impairment at birth predicts food allergy at 2 years of age. J Allergy Clin Immunol.
2016;137(4):1111-6.e8.

4, Turner PJ, Gowland MH, Sharma V, lerodiakonou D, Harper N, Garcez T, et al. Increase in
anaphylaxis-related hospitalizations but no increase in fatalities: an analysis of United Kingdom
national anaphylaxis data, 1992-2012. J Allergy Clin Immunol. 2015;135(4):956-63.e1.

5. Turner PJ, Campbell DE, Motosue MS, Campbell RL. Global Trends in Anaphylaxis
Epidemiology and Clinical Implications. J Allergy Clin Immunol Pract. 2020;8(4):1169-76.
6. Primeau MN, Kagan R, Joseph L, Lim H, Dufresne C, Duffy C, et al. 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(8):1135-43.

7. Avery NJ, King RM, Knight S, Hourihane JO. Assessment of quality of life in children with
peanut allergy. Pediatr Allergy Immunol. 2003;14(5):378-82.
8. Waserman S, Cruickshank H, Hildebrand KJ, Mack D, Bantock L, Bingemann T, et al.

Prevention and management of allergic reactions to food in child care centers and schools:
Practice guidelines. Journal of Allergy and Clinical Immunology. 2021;147(5):1561-78.

9. Capucilli P, Wang KY, Spergel JM. Food reactions during avoidance: Focus on peanut.
Ann Allergy Asthma Immunol. 2020;124(5):459-65.

10. Central Statistics Office. Census 2016 Profile 2 - Population Distribution and Movements.
2016 [Available from:
https://www.cso.ie/en/csolatestnews/presspages/2017/census2016profile2-
populationdistributionandmovements/.

11. Ewan PW, Clark AT. Efficacy of a management plan based on severity assessment in
longitudinal and case-controlled studies of 747 children with nut allergy: proposal for good
practice. Clinical <html_ent glyph="@amp;" ascii="&"/> Experimental Allergy. 2005;35(6):751-6.
12. Kapoor S, Roberts G, Bynoe Y, Gaughan M, Habibi P, Lack G. Influence of a
multidisciplinary paediatric allergy clinic on parental knowledge and rate of subsequent allergic
reactions. Allergy. 2004;59(2):185-91.

13. Clark AT, Ewan PW. Good prognosis, clinical features, and circumstances of peanut and
tree nut reactions in children treated by a specialist allergy center. J Allergy Clin Immunol.
2008;122(2):286-9.

14. Hicks A, Palmer C, Bauer M, Venter C. Accidental Ingestions to Known Allergens by Food
Allergic Children and Adolescents. Pediatric Allergy and Immunology. 2021.

15. Neuman-Sunshine DL, Eckman JA, Keet CA, Matsui EC, Peng RD, Lenehan PJ, et al. The
natural history of persistent peanut allergy. Ann Allergy Asthma Immunol. 2012;108(5):326-
31.e3.

16. Nguyen-Luu NU, Ben-Shoshan M, Alizadehfar R, Joseph L, Harada L, Allen M, et al.
Inadvertent exposures in children with peanut allergy. Pediatr Allergy Immunol. 2012;23(2):133-
9.

174


https://www.cso.ie/en/csolatestnews/presspages/2017/census2016profile2-populationdistributionandmovements/
https://www.cso.ie/en/csolatestnews/presspages/2017/census2016profile2-populationdistributionandmovements/

17. Yu JW, Kagan R, Verreault N, Nicolas N, Joseph L, Pierre YS, et al. Accidental ingestions in
children with peanut allergy. Journal of Allergy and Clinical Immunology. 2006;118(2):466-72.
18. Cherkaoui S, Ben-Shoshan M, Alizadehfar R, Asai Y, Chan E, Cheuk S, et al. Accidental
exposures to peanut in a large cohort of Canadian children with peanut allergy. Clinical and
Translational Allergy. 2015;5(1).

19. Bartnikas LM, Huffaker MF, Sheehan WJ, Kanchongkittiphon W, Petty CR, Leibowitz R, et
al. Impact of school peanut-free policies on epinephrine administration. J Allergy Clin Immunol.
2017;140(2):465-73.

20. A Byrne LO, N Brosnan. . Introducing egg containing foods step by step. Clin Transl|
Allergy 2017;7(Suppl:1)43.

21. Endre KMA, Landrg L, LeBlanc M, Gjersvik P, Carlsen KL, Haugen G, et al. Eczema
distribution in girls and boys during infancy: A cohort study on atopic dermatitis. J Allergy Clin
Immunol Pract. 2021;9(9):3513-6.e2.

22. Mowad CM, Anderson B, Scheinman P, Pootongkam S, Nedorost S, Brod B. Allergic
contact dermatitis: Patient diagnosis and evaluation. ] Am Acad Dermatol. 2016;74(6):1029-40.
23. Ludman S, Jafari-Mamaghani M, Ebling R, Fox AT, Lack G, Du Toit G. Pollen food
syndrome amongst children with seasonal allergic rhinitis attending allergy clinic. Pediatric
Allergy and Immunology. 2016;27(2):134-40.

24, Adams CD, Streisand RM, Zawacki T, Joseph KE. Living With a Chronic lliness: A Measure
of Social Functioning for Children and Adolescents. Journal of Pediatric Psychology.
2002;27(7):593-605.

25. National Public Health Emergency Team. Press release: Statement from the National
Public Health Emergency Team. 2020 [Available from: https://www.gov.ie/en/press-
release/96eb4c-statement-from-the-national-public-health-emergency-team/#.

26. Department of Health. Press release: Statement from the National Public Health
Emergency Team. 2020 [Available from: https://www.gov.ie/en/press-release/e378fd-
statement-from-the-national-public-health-emergency-team-on-tuesday-/.

27. Sicherer SH, Furlong TJ, Munoz-Furlong A, Burks AW, Sampson HA. A voluntary registry
for peanut and tree nut allergy: characteristics of the first 5149 registrants. J Allergy Clin
Immunol. 2001;108(1):128-32.

28. Cherkaoui S, Ben-Shoshan M, Alizadehfar R, Asai Y, Chan E, Cheuk S, et al. Accidental
exposures to peanut in a large cohort of Canadian children with peanut allergy. Clin Trans|
Allergy. 2015;5:16.

29. Ewan PW, Clark AT. Long-term prospective observational study of patients with peanut
and nut allergy after participation in a management plan. Lancet. 2001;357(9250):111-5.

30. Central Statistics Office. Census of Population 2016 — Profile 8 Irish Travellers, Ethnicity
and Religion 2016 [Available from: https://www.cso.ie/en/releasesandpublications/ep/p-
cp8iter/p8iter/p8e/.

31. Warren CM, Turner PJ, Chinthrajah RS, Gupta RS. Advancing Food Allergy Through
Epidemiology: Understanding and Addressing Disparities in Food Allergy Management and
Outcomes. The Journal of Allergy and Clinical Immunology: In Practice. 2021;9(1):110-8.

32. Central Statistics Office. Census of Population 2016 - Profile 4 Households and Families:
Families and Children. 2016 [Available from:
https://www.cso.ie/en/releasesandpublications/ep/p-cp4hf/cpdhf/fmls/.

33. Lu YC, Walker R, Richard P, Younis M. Inequalities in Poverty and Income between Single
Mothers and Fathers. Int J Environ Res Public Health. 2019;17(1).

34, Brown GW, Moran PM. Single mothers, poverty and depression. Psychol Med.
1997;27(1):21-33.

35. Uphoff E, Cabieses B, Pinart M, Valdés M, Antd JM, Wright J. A systematic review of
socioeconomic position in relation to asthma and allergic diseases. European Respiratory
Journal. 2015;46(2):364.

175


https://www.gov.ie/en/press-release/96eb4c-statement-from-the-national-public-health-emergency-team/
https://www.gov.ie/en/press-release/96eb4c-statement-from-the-national-public-health-emergency-team/
https://www.gov.ie/en/press-release/e378fd-statement-from-the-national-public-health-emergency-team-on-tuesday-/
https://www.gov.ie/en/press-release/e378fd-statement-from-the-national-public-health-emergency-team-on-tuesday-/
https://www.cso.ie/en/releasesandpublications/ep/p-cp8iter/p8iter/p8e/
https://www.cso.ie/en/releasesandpublications/ep/p-cp8iter/p8iter/p8e/
https://www.cso.ie/en/releasesandpublications/ep/p-cp4hf/cp4hf/fmls/

36. McGowan EC, Matsui EC, McCormack MC, Pollack CE, Peng R, Keet CA. Effect of poverty,
urbanization, and race/ethnicity on perceived food allergy in the United States. Annals of allergy,
asthma & immunology : official publication of the American College of Allergy, Asthma, &
Immunology. 2015;115(1):85-6.e2.

37. Department of Housing LGaH. Monthly Homelessness Report.2021. Available from:
https://www.gov.ie/en/publication/e28d6-homeless-report-august-2021/.

38. Boilson AM, Staines A, Ramirez A, Posada M, Sweeney MR. Operationalisation of the
European Protocol for Autism Prevalence (EPAP) for Autism Spectrum Disorder Prevalence
Measurement in Ireland. Journal of Autism and Developmental Disorders. 2016;46(9):3054-67.
39. Xu G, Snetselaar LG, Jing J, Liu B, Strathearn L, Bao W. Association of Food Allergy and
Other Allergic Conditions With Autism Spectrum Disorder in Children. JAMA Network Open.
2018;1(2):e180279-.

40. Muraro A, Werfel T, Hoffmann-Sommergruber K, Roberts G, Beyer K, Bindslev-Jensen C,
et al. EAACI food allergy and anaphylaxis guidelines: diagnosis and management of food allergy.
Allergy. 2014;69(8):1008-25.

41. Kelleher MM, Jay N, Perkin MR, Haines RH, Batt R, Bradshaw LE, et al. An algorithm for
diagnosing IgE-mediated food allergy in study participants who do not undergo food challenge.
Clinical & Experimental Allergy. 2020;50(3):334-42.

42. McWilliam V, Peters R, Tang MLK, Dharmage S, Ponsonby AL, Gurrin L, et al. Patterns of
tree nut sensitization and allergy in the first 6 years of life in a population-based cohort. J Allergy
Clin Immunol. 2019;143(2):644-50.e5.

43, Gotesdyner L, Zeldin Y, Machnes Maayan D, Efron A, Stauber T, Maoz Segal R, et al. A
structured graduated protocol with heat denatured eggs in the treatment of egg allergy.
Pediatric Allergy and Immunology. 2019;30(8):824-32.

44, Leonard SA, Sampson HA, Sicherer SH, Noone S, Moshier EL, Godbold J, et al. Dietary
baked egg accelerates resolution of egg allergy in children. J Allergy Clin Immunol.
2012;130(2):473-80.e1.

45, Turner PJ, Kumar K, Fox AT. Skin testing with raw egg does not predict tolerance to
baked egg in egg-allergic children. Pediatr Allergy Immunol. 2014;25(7):657-61.

46. Gabrielli S, Clarke AE, Morris J, Gravel J, Lim R, Chan ES, et al. Fruit-Induced Anaphylaxis:
Clinical Presentation and Management. The Journal of Allergy and Clinical Immunology: In
Practice. 2021;9(7):2825-30.

47. Nowak-Wegrzyn A, Conover-Walker MK, Wood RA. Food-Allergic Reactions in Schools
and Preschools. Archives of Pediatrics & Adolescent Medicine. 2001;155(7):790.

48. Clark AT, Ewan PW. Good prognosis, clinical features, and circumstances of peanut and
tree nut reactions in children treated by a specialist allergy center. Journal of Allergy and Clinical
Immunology. 2008;122(2):286-9.

49, Kapoor S, Roberts G, Bynoe Y, Gaughan M, Habibi P, Lack G. Influence of a
multidisciplinary paediatric allergy clinic on parental knowledge and rate of subsequent allergic
reactions. Allergy. 2004;59(2):185-91.

50. Virdee PK, Rodd HD. Who accompanies children to a dental hospital appointment? Eur
Arch Paediatr Dent. 2007;8(2):95-8.

51. OECD. Gross domestic product (GDP) (indicator). doi: 10.1787/dc2f7aec-en (Accessed on
21 October 2021) 2021, [

52. OECD (2021), Household disposable income (indicator). doi: 10.1787/dd50eddd-en
(Accessed on 23 October 2021).

53. Central Statistics Office. Survey on Income and Living Conditions (SILC) 2019: Household
Income 2019 [Available from: https://www.cso.ie/en/releasesandpublications/ep/p-
silc/surveyonincomeandlivingconditionssilc2019/income/.

54, Eurostat. Guide to Eurostat culture statistics — 2018 edition: Household spending on
restaurants and hotels.

176


https://www.gov.ie/en/publication/e28d6-homeless-report-august-2021/
https://www.cso.ie/en/releasesandpublications/ep/p-silc/surveyonincomeandlivingconditionssilc2019/income/
https://www.cso.ie/en/releasesandpublications/ep/p-silc/surveyonincomeandlivingconditionssilc2019/income/

55. Woods CB PC, Saunders JA, O’Brien W, Murphy MH, Duff C, Farmer O,, Johnston A.
CSaBS. The Children’s Sport Participation and Physical Activity Study 2018 (CSPPA 2018). 2018.
56. Department of Children and Youth Affairs. Child Population in State of the Nation’s
Children: Ireland2016. Dublin: Government Publications; 2016:10.

57. Williams J, Greene, S., Doyle, E., Harris, E., Layte, R., McCoy, S., McCrory, C, Murray, A.,
Nixon, E., O’Dowd, T., O’'Moore, M., Quail, A., Smyth, E., Swords, L. & Thornton, M. . Growing
Up in Ireland: The lives of 9-year-olds (Child Cohort Research Report No. 1). Dublin: The
Stationery Office. 2009.

58. Williams J, Thornton, M., Morgan, M., Quail, A., Smyth, E., Murphy, D. & O’Mahony, D, .
Growing Up in Ireland: The lives of 13-year-olds (Child Cohort Research Report No. 6). Dublin:
The Stationery Office. 2018.

59. Wickel EE, Belton S. School's out ... now what? Objective estimates of afterschool
sedentary time and physical activity from childhood to adolescence. Journal of Science and
Medicine in Sport. 2016;19(8):654-8.

60. Pope C. Kids birthday parties costing average parent over €5,000 - survey The Irish
Times.2016 [Available from: https://www.irishtimes.com/news/ireland/irish-news/kids-
birthday-parties-costing-average-parent-over-5-000-survey-1.2600756.

61. Begen FM, Barnett J, Barber M, Payne R, Gowland MH, Lucas JS. Parents’ and caregivers’
experiences and behaviours when eating out with children with a food hypersensitivity. BMC
Public Health. 2018;18(1).

62. Chalmers R, O'Keeffe C, Leitao E, Von Trilsbach J, Morales F, Henley F, et al. Allergy
dietetic advice for food allergic patients via web-based videos - Survey of patient/parent
attitudes and needs. Clinical and Experimental Allergy. 2013;43(12):1465.

63. Eigenmann PA, Caubet J-C, Zamora SA. Continuing food-avoidance diets after negative
food challenges. Pediatric Allergy and Immunology. 2006;17(8):601-5.

64. Begen FM, Barnett J, Payne R, Gowland MH, DunnGalvin A, Lucas JS. Eating out with a
food allergy in the UK: Change in the eating out practices of consumers with food allergy
following introduction of allergen information legislation. Clinical and Experimental Allergy.
2018;48(3):317-24.

65. Jimmy Nsubuga. Restaurant makes customers sign allergy disclaimers before eating
there: The Metro Newspaper; 2019 [Available from:
https://metro.co.uk/2019/04/30/restaurant-makes-customers-sign-allergy-disclaimers-eating-
9354952/.

66. Food Safety Authority of Ireland (FSAI). Food Businesses Still Not Doing Enough to
Provide Written Allergen Information to Consumers 2018 [Available from:
https://www.fsai.ie/news centre/press releases/allergens campaign 01102018.html.

67. Springston EE, Smith B, Shulruff J, Pongracic J, Holl J, Gupta RS. Variations in quality of
life among caregivers of food allergic children. Ann Allergy Asthma Immunol. 2010;105(4):287-
94.

68. Asthma and Allergy Foundation of America. My Life With Food Allergy Report. VA:
Arlington. 2019.

69. Bollinger ME, Dahlquist LM, Mudd K, Sonntag C, Dillinger L, McKenna K. The impact of
food allergy on the daily activities of children and their families. Ann Allergy Asthma Immunol.
2006;96(3):415-21.

70. Peterson CC, Harrison LE. Development of a brief assessment of activity limitations in
children with food allergy. Annals of Allergy, Asthma & Immunology. 2018;120(3):327-8.

71. Cummings AJ, Knibb RC, King RM, Lucas JS. The psychosocial impact of food allergy and
food hypersensitivity in children, adolescents and their families: a review. Allergy.
2010;65(8):933-45.

177


https://www.irishtimes.com/news/ireland/irish-news/kids-birthday-parties-costing-average-parent-over-5-000-survey-1.2600756
https://www.irishtimes.com/news/ireland/irish-news/kids-birthday-parties-costing-average-parent-over-5-000-survey-1.2600756
https://metro.co.uk/2019/04/30/restaurant-makes-customers-sign-allergy-disclaimers-eating-9354952/
https://metro.co.uk/2019/04/30/restaurant-makes-customers-sign-allergy-disclaimers-eating-9354952/
https://www.fsai.ie/news_centre/press_releases/allergens_campaign_01102018.html

72. Blumchen K, DunnGalvin A, Timmermans F, Regent L, Schnadt S, Podesta M, et al.
APPEAL-1: A pan-European survey of patient/caregiver perceptions of peanut allergy
management. Allergy. 2020.

73. DunnGalvin A, Gallop K, Acaster S, Timmermans F, Regent L, Schnadt S, et al. APPEAL-2:
A pan-European qualitative study to explore the burden of peanut-allergic children, teenagers
and their caregivers. Clin Exp Allergy. 2020.

74. Alanne S, Laitinen K, Paavilainen E. Living Ordinary Family Life With an Allergic Child—
The Mother's Perspective. Journal of Pediatric Nursing. 2014;29(6):679-87.

75. Conner TS, Mirosa M, Bremer P, Peniamina R. The Role of Personality in Daily Food
Allergy Experiences. Frontiers in Psychology. 2018;9.

76. Calsbeek H, Rijken M, Bekkers MJ, Dekker J, van Berge Henegouwen GP. School and
leisure activities in adolescents and young adults with chronic digestive disorders: impact of
burden of disease. International Journal of Behavioral Medicine. 2006;13(2):121-30.

77. Mandell D, Curtis R, Gold M, Hardie S. Anaphylaxis: how do you live with it? Health Soc
Work. 2005;30(4):325-35.

78. Polloni L, Schiff S, Ferruzza E, Lazzarotto F, Bonaguro R, Toniolo A, et al. Food allergy and
attitudes to close interpersonal relationships: An exploratory study on attachment. Pediatr
Allergy Immunol. 2017;28(5):458-63.

79. Fox JK, Masia Warner C. Food allergy and social anxiety in a community sample of
adolescents. Children's Health Care. 2017;46(1):93-107.

80. Lieberman JA, Weiss C, Furlong TJ, Sicherer M, Sicherer SH. Bullying among pediatric
patients with food allergy. Annals of Allergy, Asthma & Immunology. 2010;105(4):282-6.

81. Knibb RC, Hourihane JO. The psychosocial impact of an activity holiday for young
children with severe food allergy: a longitudinal study. Pediatr Allergy Immunol. 2013;24(4):368-
75.

82. Leftwich J, Barnett J, Muncer K, Shepherd R, Raats MM, Hazel Gowland M, et al. The
challenges for nut-allergic consumers of eating out. Clin Exp Allergy. 2011;41(2):243-9.

83. Wanich N, Weiss C, Furlong TJ, Sicherer SH. Food Allergic Consumer (FAC) Experience in
Restaurants and Food Establishments. Journal of Allergy and Clinical Immunology. 2008;121(2,
Supplement 1):5182.

84. Zhang S, Sicherer SH, Bakhl K, Wang K, Stoffels G, Oriel RC. Restaurant takeout practices
of food-allergic individuals and associated allergic reactions in the COVID-19 era. The Journal of
Allergy and Clinical Immunology: In Practice. 2021.

85. Michelsen-Huisman AD, van Os-Medendorp H, Blom WM, Versluis A, Castenmiller JJM,
Noteborn H, et al. Accidental allergic reactions in food allergy: Causes related to products and
patient's management. Allergy. 2018;73(12):2377-81.

86. Eigenmann PA, Zamora SA. An internet-based survey on the circumstances of food-
induced reactions following the diagnosis of IgE-mediated food allergy. Allergy. 2002;57(5):449-
53.

87. Furlong TJ, DeSimone J, Sicherer SH. Peanut and tree nut allergic reactions in restaurants
and other food establishments. J Allergy Clin Immunol. 2001;108(5):867-70.

88. Oriel RC, Waqgar O, Sharma HP, Casale TB, Wang J. Characteristics of Food Allergic
Reactions in United States Restaurants. Journal of Allergy and Clinical Immunology: In Practice.
2021;9(4):1675-82.

89. Barnett J, Vasileiou K, Lucas JS. Conversations about food allergy risk with restaurant
staff when eating out: A customer perspective. Food Control. 2020;108.

90. Higgs S, Thomas J. Social influences on eating. Current Opinion in Behavioral Sciences.
2016;9:1-6.

91. Begen FM, Barnett J, Payne R, Roy D, Gowland MH, Lucas JS. Consumer Preferences for
Written and Oral Information about Allergens When Eating Out. PLOS ONE.
2016;11(5):e0156073.

178



92. Turner PJ, Andoh-Kesson E, Baker S, Baracaia A, Barfield A, Barnett J, et al. Identifying
key priorities for research to protect the consumer with food hypersensitivity: A UK Food
Standards Agency Priority Setting Exercise. Clinical & Experimental Allergy. 2021;n/a(n/a).

93. Food Safety Authority of Ireland (FSAIl). Food Safety and Staffing Among Top Concerns
for Food Businesses in Ireland 2019 [Available from:

https://www.fsai.ie/news centre/press releases/industry survey 29072019.html.

94. Wham CA, Sharma KM. Knowledge of café and restaurant managers to provide a safe
meal to food allergic consumers. Nutrition & Dietetics. 2014;71(4):265-9.

95. Dupuis R, Meisel Z, Grande D, Strupp E, Kounaves S, Graves A, et al. Food allergy
management among restaurant workers in a large U.S. city. Food Control. 2016;63:147-57.

96. Barnett J, Begen FM, Gowland MH, Lucas JS. Comparing the eating out experiences of
consumers seeking to avoid different food allergens. BMC public health. 2018;18(1):1263.

97. Bailey S, Albardiaz R, Frew AJ, Smith H. Restaurant staff's knowledge of anaphylaxis and
dietary care of people with allergies. Clinical & Experimental Allergy. 2011;41(5):713-7.

98. Common C, Smith, Bailey, Harris, Holloway How safe is your curry? Food allergy
awareness of resturant staff. Journal of Allergy and Therapy. 2013;4(4).

99. Radke TJ, Brown LG, Faw B, Hedeen N, Matis B, Perez P, et al. Restaurant Food Allergy
Practices — Six Selected Sites, United States, 2014. MMWR Morbidity and Mortality Weekly
Report. 2017;66(15):404-7.

100. Endres AB, Endres R, Nizic MK. Restaurant disclosure of food allergens: Analysis and
economic implications. Tourism and Hospitality Research. 2021;21(2):202-15.

101. Stewart M, Letourneau N, Masuda JR, Anderson S, Cicutto L, McGhan S, et al. Support
needs and preferences of young adolescents with asthma and allergies: "just no one really
seems to understand". J Pediatr Nurs. 2012;27(5):479-90.

102. Roberts G, Vazquez-Ortiz M, Knibb R, Khaleva E, Alviani C, Angier E, et al. EAACI
Guidelines on the effective transition of adolescents and young adults with allergy and asthma.
Allergy. 2020;75(11):2734-52.

103.  National Confectioners Association. 93% of Millennial Parents Plan to Celebrate the 2021
Halloween Season. 2021 [Available from: https://candyusa.com/news/93-percent-of-millennial-
parents-plan-to-celebrate-the-2021-halloween-season/.

104. Verbeke. W. Impact of communication on consumers' food choices: Plenary Lecture.
Proceedings of the Nutrition Society. Cambridge University Press; 2008;67(3):281-8.

105. Patel N, Herbert L, Green TD. The emotional, social, and financial burden of food
allergies on children and their families. Allergy Asthma Proc. 2017;38(2):88-91.

106.  Herbert LJ, Dahlquist LM. Perceived history of anaphylaxis and parental overprotection,
autonomy, anxiety, and depression in food allergic young adults. J Clin Psychol Med Settings.
2008;15(4):261-9.

107. Chooniedass R, Temple B, Martin D, Becker A. A qualitative study exploring parents’
experiences with epinephrine use for their child’s anaphylactic reaction. Clinical and
Translational Allergy. 2018;8(1).

108. Irish Universities Nutrition Alliance (IUNA). National Teens’ Food Survey Il: Summary
Report. 2021.

109. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et al. How
do teenagers manage their food allergies? Clin Exp Allergy. 2010;40(10):1533-40.

110.  Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of
adolescents and young adults with food allergy. J Allergy Clin Immunol. 2006;117(6):1440-5.
111.  Dahlsgaard KK, Lewis MO, Spergel JM. New issue of food allergy: Phobia of anaphylaxis
in pediatric patients. Journal of Allergy and Clinical Immunology. 2020;146(4):780-2.

112. O'B. Hourihane J, Lieberman JA, Bird JA, Carr TF, Griffin NM, Brown KR, et al. Accidental
Exposures to Peanut and Other Food Allergens: Results from a Phase 3, Randomized, Double-

179


https://www.fsai.ie/news_centre/press_releases/industry_survey_29072019.html
https://candyusa.com/news/93-percent-of-millennial-parents-plan-to-celebrate-the-2021-halloween-season/
https://candyusa.com/news/93-percent-of-millennial-parents-plan-to-celebrate-the-2021-halloween-season/

Blind, Placebo-Controlled Trial (PALISADE). Journal of Allergy and Clinical Immunology.
2019;143(2):AB265.

113.  Faeste CK, Namork E, Lindvik H. Allergenicity and antigenicity of fenugreek (Trigonella
foenum-graecum) proteins in foods. J Allergy Clin Immunol. 2009;123(1):187-94.

114.  prevention NCCfMEr. Medication errors 2021 [Available from:
https://www.nccmerp.org/.

115.  Arasi S, Nurmatov U, Dunn-Galvin A, Daher S, Roberts G, Turner PJ, et al. Consensus on
DEfinition of Food Allergy SEverity (DEFASE) an integrated mixed methods systematic review.
World Allergy Organization Journal. 2021;14(3):100503.

116.  Hourihane JOB, Byrne AM, Bliimchen K, Turner PJ, Greenhawt M. Ascertainment Bias in
Anaphylaxis Safety Data of COVID-19 Vaccines. The Journal of Allergy and Clinical Immunology:
In Practice. 2021;9(7):2562-6.

117. Muraro A, Worm M, Alviani C, Cardona V, DunnGalvin A, Garvey LH, et al. EAACI
guidelines: Anaphylaxis (2021 update). Allergy. 2022;77(2):357-77.

118. Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic
reviews of observational epidemiological studies reporting prevalence and cumulative incidence
data. Int J Evid Based Healthc. 2015;13(3):147-53.

119. Khangura S, Konnyu K, Cushman R, Grimshaw J, Moher D. Evidence summaries: the
evolution of a rapid review approach. Systematic Reviews. 2012;1(1):10.

120.  Fierstein JL, Brown D, Gupta R, Bilaver L. Understanding Food-Related Allergic Reactions
Through a US National Patient Registry. Journal of Allergy and Clinical Immunology: In Practice.
2021;9(1):206-15.e1.

121. Boyano-Martinez T, Pedrosa M, Quirce S, Garcia-Ara C. Accidental Allergic Reactions in
Children Allergic to Hen's Egg. Journal of Investigational Allergology and Clinical Immunology.
2012;22(2):109-15.

122.  Stafford A, Patel N, Turner PJ. Anaphylaxis—moving beyond severity.... Journal of Allergy
and Clinical Immunology. 2021;148(1):83-5.

123.  Sampson HA, Munoz-Furlong A, Campbell RL, Adkinson NF, Jr., Bock SA, Branum A, et al.
Second symposium on the definition and management of anaphylaxis: summary report--Second
National Institute of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network
symposium. J Allergy Clin Immunol. 117. United States2006. p. 391-7.

124.  Burks AW, Jones SM, Wood RA, Fleischer DM, Sicherer SH, Lindblad RW, et al. Oral
immunotherapy for treatment of egg allergy in children. N Engl J Med. 2012;367(3):233-43.

125.  Brown SGA. Clinical features and severity grading of anaphylaxis. Journal of Allergy and
Clinical Immunology. 2004;114(2):371-6.

126.  Dribin TE, Schnadower D, Spergel JM, Campbell RL, Shaker M, Neuman M, et al. Severity
grading system for acute allergic reactions: A multidisciplinary Delphi study. Journal of Allergy
and Clinical Immunology. 2021;148(1):173-81.

127. Mehl A, Wahn U, Niggemann B. Anaphylactic reactions in children - a questionnaire-
based survey in Germany. Allergy. 2005;60(11):1440-5.

128. YulJW, Kagan R, Verreault N, Nicolas N, Joseph L, St Pierre Y, et al. Accidental ingestions
in children with peanut allergy. J Allergy Clin Immunol. 2006;118(2):466-72.

129. Kansen HM, Le T-M, Knulst AC, Gorissen DMW, van der Ent CK, Meijer Y, et al. Three-
year follow-up after peanut food challenges: Accidental reactions in allergic children and
introduction failure in tolerant children. Journal of Allergy and Clinical Immunology.
2020;145(2):705-+.

130.  Versluis A, Knulst AC, Kruizinga AG, Michelsen A, Houben GF, Baumert JL, et al.
Frequency, severity and causes of unexpected allergic reactions to food: a systematic literature
review. Clin Exp Allergy. 2015;45(2):347-67.

180


https://www.nccmerp.org/

131.  McWilliam VL, Koplin JJ, Field MJ, Sasaki M, Dharmage SC, Tang MLK, et al. Self-reported
adverse food reactions and anaphylaxis in the SchoolNuts study: A population-based study of
adolescents. J Allergy Clin Immunol. 2018;141(3):982-90.

132.  Fleischer DM, Perry TT, Atkins D, Wood RA, Burks AW, Jones SM, et al. Allergic reactions
to foods in preschool-aged children in a prospective observational food allergy study. Pediatrics.
2012;130(1):e25-32.

133.  Shah EB, Sullivan C, Pongracic JA. Accidental food allergen exposure does not
discriminate: Occurs often and affects all. Journal of Allergy and Clinical Immunology.
2009;123(2):5112.

134.  Sicherer SH, Burks AW, Sampson HA. Clinical features of acute allergic reactions to
peanut and tree nuts in children. Pediatrics. 1998;102(1).

135. Fleischer DM, Jones SM, Ullah J, Stablein D, Wood RA, Burks AW, et al. Characteristics of
Food Allergic Reactions in a multi-center observational study (CoFAR2) of food allergy. Journal of
Allergy and Clinical Immunology. 2009;123(2):5183.

136. Itazawa T, Oguri M, Kato T, Shimizu M, Nakabayashi M, Wada T, et al. A survey of the
background underlying allergic symptoms in children with food allergy induced by accidental
ingestion of or contact with the allergen. Journal of Allergy and Clinical Immunology.
2020;145(2):AB233.

137. Boyano-Martinez T, Garcia-Ara C, Pedrosa M, Diaz-Pena JM, Quirce S. Accidental allergic
reactions in children allergic to cow's milk proteins. J Allergy Clin Immunol. 2009;123(4):883-8.
138. Boyano-Martinez T, Pedrosa M, Quirce S, Garcia-Ara C. Accidental allergic reactions in
children allergic to hen's egg. J Investig Allergol Clin Immunol. 2012;22(2):109-15.

139. Uguz A, Lack G, Pumphrey R, Ewan P, Warner J, Dick J, et al. Allergic reactions in the
community: a questionnaire survey of members of the anaphylaxis campaign. Clin Exp Allergy.
2005;35(6):746-50.

140. Wang, Allen KJ, Suaini NHA, McWilliam V, Peters RL, Koplin JJ. The global incidence and
prevalence of anaphylaxis in children in the general population: A systematic review. Allergy.
2019;74(6):1063-80.

141.  De Schryver S, Clarke A, La Vieille S, Eisman H, Morris J, Lim R, et al. Food-induced
anaphylaxis to a known food allergen in children often occurs despite adult supervision. Pediatr
Allergy Immunol. 2017;28(7):715-7.

142.  Ben-Shoshan M, La Vieille S, Eisman H, Alizadehfar R, Mill C, Perkins E, et al. Anaphylaxis
treated in a Canadian pediatric hospital: Incidence, clinical characteristics, triggers, and
management. J Allergy Clin Immunol. 2013;132(3):739-41.e3.

143.  Vetander M, Helander D, Flodstrom C, Ostblom E, Alfven T, Ly DH, et al. Anaphylaxis and
reactions to foods in children--a population-based case study of emergency department visits.
Clin Exp Allergy. 2012;42(4):568-77.

144. Boyano-Martinez T, Garcia-Ara C, Pedrosa M, Diaz-Pena JM, Quirce S. Accidental allergic
reactions in children allergic to cow's milk proteins. J Allergy Clin Immunol. 2009;123(4):883-8.
145. Tilles S, Meadows JA, Blaiss MS, Hass SL, Yu S, Robison D, et al. PRS45 RISK FACTORS
ASSOCIATED WITH REACTIONS TO PEANUT DUE TO ACCIDENTAL EXPOSURE RESULTING IN
INPATIENT OR EMERGENCY DEPARTMENT VISITS. Value in Health. 2020;23:S357.

146. Nha Uyen N-L, Ben-Shoshan M, Alizadehfar R, Joseph L, Harada L, Allen M, et al.
Inadvertent exposures in children with peanut allergy. Pediatric Allergy and Immunology.
2012;23(2):134-40.

147. Masumoto N, Shibata R, Yohei A, Yuko A, Yoshitaka M, Naohiko T, et al. Immediate food-
allergic children visited to our hospital emergency room. Allergy: European Journal of Allergy
and Clinical Immunology. 2011;66:407.

148.  Fleischer DM, Perry TT, Atkins D, Wood RA, Burks AW, Jones SM, et al. Allergic reactions
to foods in preschool-aged children in a prospective observational food allergy study. Pediatrics.
2012;130(1):e25-e32.

181



149. Blom WM, Michelsen-Huisman AD, van Os-Medendorp H, van Duijn G, de Zeeuw-
Brouwer ML, Versluis A, et al. Accidental food allergy reactions: Products and undeclared
ingredients. J Allergy Clin Immunol. 2018;142(3):865-75.

150. Ferm M, Sjogren-Bolin Y. Milk, the most commonly undeclared food allergen causing
unexpected allergic reactions in Sweden between 2004 and 2011. World Allergy Organization
Journal. 2012;5:5174.

151. Capucilli P, Kennedy K, Lee J, Grundmeier R, Spergel JM. Accidental Food Reactions
Requiring Emergency Department Evaluation in Children with Food Allergy are Rare. Journal of
Allergy and Clinical Immunology. 2019;143(2):AB150.

152. Kansen HM, Le TM, Knulst AC, Gorissen DMW, van der Ent CK, Meijer Y, et al. Three-year
follow-up after peanut food challenges: Accidental reactions in allergic children and introduction
failure in tolerant children. Journal of Allergy and Clinical Immunology. 2020;145(2):705-7.e7.
153.  Grabenhenrich LB, Dolle S, Ruéff F, Renaudin J-M, Scherer K, Pfohler C, et al. Epinephrine
in Severe Allergic Reactions: The European Anaphylaxis Register. The Journal of Allergy and
Clinical Immunology: In Practice. 2018;6(6):1898-906.e1.

154. Pumphrey RS, Gowland MH. Further fatal allergic reactions to food in the United
Kingdom, 1999-2006. J Allergy Clin Immunol. 119. United States2007. p. 1018-9.

155.  Yanagida N, Ebisawa M, Katsunuma T, Yoshizawa J. Accidental ingestion of food
allergens: A nationwide survey of Japanese nursery schools. Pediatr Allergy Immunol.
2019;30(7):773-6.

156. Comstock SS, DeMera R, Vega LC, Boren EJ, Deane S, Haapanen LA, et al. Allergic
reactions to peanuts, tree nuts, and seeds aboard commercial airliners. Ann Allergy Asthma
Immunol. 2008;101(1):51-6.

157. Greenhawt M, MacGillivray F, Batty G, Said M, Weiss C. International Study of Risk-
Mitigating Factors and In-Flight Allergic Reactions to Peanut and Tree Nut. JOURNAL OF ALLERGY
AND CLINICAL IMMUNOLOGY-IN PRACTICE. 2013;1(2):186-94.

158. Barnett J, Botting N, Gowland MH, Lucas JS. The strategies that peanut and nut-allergic
consumers employ to remain safe when travelling abroad. Clinical and Translational Allergy.
2012;2(1):12.

159. Leonard SA, Weiss C, Furlong TJ, Sicherer SH. Food Allergies Affect Vacation Planning.
Journal of Allergy and Clinical Immunology. 2009;123(2):528-S.

160.  Galicl, Warren CM, Jiang J, Tobin MC, Gupta RS. Parent report of physician diagnosis in
pediatric food allergy: An update. J Allergy Clin Immunol Pract. 2021;9(1):542-6.e2.

161. Sehayek D, Gold MS, Gabrielli S, Clarke AE, McCusker C, Zhang X, et al. Pediatric
anaphylaxis visits to the emergency department during COVID-19. Allergy, Asthma and Clinical
Immunology. 2021;17(SUPPL 1).

162.  Musallam N, Dalal I, Almog M, Epov L, Romem A, Bamberger E, et al. Food allergic
reactions during the Covid-19 pandemic Lockdown in Israeli Children. Pediatric Allergy and
Immunology. 2021.

163.  McWilliam VL, Koplin JJ, Field MJ, Sasaki M, Dharmage SC, Tang MLK, et al. Self-reported
adverse food reactions and anaphylaxis in the SchoolNuts study: A population-based study of
adolescents. Journal of Allergy and Clinical Immunology. 2018;141(3):982-90.

164. Bock SA, Munoz-Furlong A, Sampson HA. Fatalities due to anaphylactic reactions to
foods. J Allergy Clin Immunol. 2001;107(1):191-3.

165. Sampson HA, Mendelson L, Rosen JP. Fatal and Near-Fatal Anaphylactic Reactions to
Food in Children and Adolescents. New England Journal of Medicine. 1992;327(6):380-4.

166. Bock SA, Mufioz-Furlong A, Sampson HA. Further fatalities caused by anaphylactic
reactions to food, 2001-2006. J Allergy Clin Immunol. 2007;119(4):1016-8.

167. BarnettJ, Botting N, Gowland MH, Lucas JS. The strategies that peanut and nut-allergic
consumers employ to remain safe when travelling abroad. Clin Transl Allergy. 2012;2(1):12.

182



168. Neuman-Sunshine DL, Eckman JA, Keet CA, Matsui EC, Peng RD, Lenehan PJ, et al. The
natural history of persistent peanut allergy. Annals of Allergy Asthma & Immunology.
2012;108(5):326-U141.

169.  Vetander M, Helander D, Flodstrém C, Ostblom E, Alfvén T, Ly DH, et al. Anaphylaxis and
reactions to foods in children - a population-based case study of emergency department visits.
Clinical & Experimental Allergy. 2012;42(4):568-77.

170. Fernandez-Mendez F, Saez-Gallego NM, Barcala-Furelos R, Abelairas-Gomez C, Padron-
Cabo A, Perez-Ferreiros A, et al. Learning and Treatment of Anaphylaxis by Laypeople: A
Simulation Study Using Pupilar Technology. Biomed Res Int. 2017;2017:9837508.

171. Simons FE, Clark S, Camargo CA, Jr. Anaphylaxis in the community: learning from the
survivors. J Allergy Clin Immunol. 2009;124(2):301-6.

172.  Grabenhenrich LB, Dolle S, Moneret-Vautrin A, Kohli A, Lange L, Spindler T, et al.
Anaphylaxis in children and adolescents: The European Anaphylaxis Registry. J Allergy Clin
Immunol. 2016;137(4):1128-37.el.

173.  Osterlund J, Winberg A, West CE. A 10-year review found increasing incidence trends of
emergency egg allergy reactions and food-induced anaphylaxis in children. Acta Paediatrica.
2019;108(2):314-20.

174. De Swert LF, Bullens D, Raes M, Dermaux AM. Anaphylaxis in referred pediatric patients:
demographic and clinical features, triggers, and therapeutic approach. Eur J Pediatr.
2008;167(11):1251-61.

175. Holleman BC, Os-Medendorp H, Bergh H, Dijk LM, Linders YFM, Blom WM, et al. Poor
understanding of allergen labelling by allergic and non-allergic consumers. Clinical &
Experimental Allergy. 2021.

176. Ewan PW, Clark AT. Efficacy of a management plan based on severity assessment in
longitudinal and case-controlled studies of 747 children with nut allergy: proposal for good
practice. Clin Exp Allergy. 2005;35(6):751-6.

177. Department of Children E, Disability, Integration and Youth, . Children First Act 2015.
2015.

178.  Fahey F. Guide to Disability Act 2005. In: Reform. DoJEal, editor. 2005.

179.  Citizens Information. Early Childhood Care and Education Scheme. 2021 [Available from:
https://www.citizensinformation.ie/en/education/pre school education _and childcare/early c
hildhood care _and education_scheme.html.

180. Central Statistics Office. CSO statistical release, Module on Childcare, Quarter 3 2016.
2017 [Available from: https://www.cso.ie/en/releasesandpublications/er/q-
chi/gnhschildcarequarter32016/.

181.  Citizens Information. Your childcare options 2021, October 6 [Available from:
https://www.citizensinformation.ie/en/education/pre school education and childcare/your ¢
hildcare options.html.

182.  Education Do. Resources for DEIS schools.: The Journal.; 2021.

183. Odhav A, Lanser BJ, Rabinovitch N. Food allergy-related anxiety and quality of life in
parents and children transitioning to school. Journal of Allergy and Clinical Immunology.
2018;141(2):AB65.

184.  Sicherer SH, Furlong TJ, DeSimone J, Sampson HA. The US Peanut and Tree Nut Allergy
Registry: characteristics of reactions in schools and day care. J Pediatr. 2001;138(4):560-5.

185.  Polloni L, Baldi I, Lazzarotto F, Bonaguro R, Toniolo A, Celegato NO, et al. School
personnel's self-efficacy in managing food allergy and anaphylaxis. Pediatric Allergy and
Immunology. 2016;27(4):356-60.

186.  Egan M, Sicherer S. Doctor, my child is bullied: food allergy management in schools.
Current Opinion in Allergy and Clinical Immunology. 2016;16(3):291-6.

183


https://www.citizensinformation.ie/en/education/pre_school_education_and_childcare/early_childhood_care_and_education_scheme.html
https://www.citizensinformation.ie/en/education/pre_school_education_and_childcare/early_childhood_care_and_education_scheme.html
https://www.cso.ie/en/releasesandpublications/er/q-chi/qnhschildcarequarter32016/
https://www.cso.ie/en/releasesandpublications/er/q-chi/qnhschildcarequarter32016/
https://www.citizensinformation.ie/en/education/pre_school_education_and_childcare/your_childcare_options.html
https://www.citizensinformation.ie/en/education/pre_school_education_and_childcare/your_childcare_options.html

187. Aodha GN. Parents awarded €9,000 after school refused their son's life-saving allergy
medicine: The Journal.; 2016 [Available from: https://www.thejournal.ie/primary-school-allergy-
discrimination-3041230-Oct2016/.

188. Deegan G. School ordered to pay €3,500 to student with nut allergy over school trip: The
Irish Times.; 2019 [Available from: https://www.irishtimes.com/news/crime-and-law/school-
ordered-to-pay-3-500-to-student-with-nut-allergy-over-school-trip-1.4095348.

189. Young MC, Mufioz-Furlong A, Sicherer SH. Management of food allergies in schools: a
perspective for allergists. J Allergy Clin Immunol. 2009;124(2):175-82, 82.e1-4; quiz 83-4.

190. WangJ, Bingemann T, Russell AF, Young MC, Sicherer SH. The Allergist's Role in
Anaphylaxis and Food Allergy Management in the School and Childcare Setting. J Allergy Clin
Immunol Pract. 2018;6(2):427-35.

191. Vale S, Netting MJ, Ford LS, Tyquin B, McWilliam V, Campbell DE. Anaphylaxis
management in Australian schools: Review of guidelines and adrenaline autoinjector use.
Journal of Paediatrics and Child Health. 2019;55(2):143-51.

192. Hunt L. Prevention of Future Deaths Report: Mohammed Ashraf 2017-0243. 2017
[Available from: https://www.judiciary.uk/wp-content/uploads/2017/10/Moham med-Ashraf-
2017-0243.pdf.

193. Hassell ME. Prevention of Future Deaths Report: Karanbir Cheema 2019-0161.
2019 [Available from: https://www.judiciary.uk/wp-content/uploa ds/2019/07/Karan> bir-
Cheema-2019-0161_Redac ted.pdf. .

194. Safefood. Education: Allergy and Intolerances 2021 [Available from:
https://www.safefood.net/education/allergies.

195.  Irish Food Allergy Network (IFAN). Food Allergy at School.2017. Available from:
http://ifan.ie/childcare-schools.

196. Department of Health. Guidance on the use of adrenaline auto-injectors in schools.:
Crown Copyright; 2017.

197. Boyano-Martinez T, Garcia-Ara C, Pedrosa M, Diaz-Pena JM, Quirce S. Accidental allergic
reactions in children allergic to cow's milk proteins. Journal of Allergy and Clinical Immunology.
2009;123(4):883-8.

198. Yanagida N, Ebisawa M, Katsunuma T, Yoshizawa J. Accidental ingestion of food
allergens: A nationwide survey of Japanese nursery schools. Pediatric Allergy and Immunology.
2019;30(7):773-6.

199. Yanagida N, Ebisawa M, Katsunuma T, Yoshizawa J. Treatment-requiring accidental
ingestion and risk factors among nursery children with food allergy. Pediatric Allergy and
Immunology. 2021.

200. Pouessel G, Morisset M, Schoder G, Santos C, Villard-Truc F, Just J, et al. Update on the
emergency action plan for allergic reactions in children and adolescents. Position of the “Allergy
at school” and “Food allergy” working groups of the French Allergology Society. Revue Francaise
d'Allergologie. 2020;60(2):83-9.

201. Kassab D, Robinson EA, Singal B, Akin C, McMorris M. Prevention strageties used in
michigan schools to prevent food allergy reactions. Journal of Allergy and Clinical Immunology.
2009;123(2):5191.

202.  Ortiz-Menéndez JC, Cabrera M, Garzén Garcia B. Management of food allergens: Time to
prevent food allergic reactions at school. Pediatric Allergy and Immunology. 2020;32(5):1106-8.
203.  HuilJW, Copeland M, Lanser BJ. Food Allergy Management at School in the Era of
Immunotherapy. Current Allergy and Asthma Reports. 2020;20(8).

204. Pouessel G, Lejeune S, Dupond M-P, Renard A, Fallot C, Deschildre A. Individual
healthcare plan for allergic children at school: Lessons from a 2015-2016 school year survey.
Pediatric Allergy and Immunology. 2017;28(7):655-60.

184


https://www.thejournal.ie/primary-school-allergy-discrimination-3041230-Oct2016/
https://www.thejournal.ie/primary-school-allergy-discrimination-3041230-Oct2016/
https://www.irishtimes.com/news/crime-and-law/school-ordered-to-pay-3-500-to-student-with-nut-allergy-over-school-trip-1.4095348
https://www.irishtimes.com/news/crime-and-law/school-ordered-to-pay-3-500-to-student-with-nut-allergy-over-school-trip-1.4095348
https://www.judiciary.uk/wp-content/uploads/2017/10/Moham
https://www.judiciary.uk/wp-content/uploa
https://www.safefood.net/education/allergies
http://ifan.ie/childcare-schools

205.  Cicutto L, Julien B, Li NY, Nguyen-Luu NU, Butler J, Clarke A, et al. Comparing school
environments with and without legislation for the prevention and management of anaphylaxis.
Allergy. 2012;67(1):131-7.

206.  Turner PJ, Regent L, Jones C, Fox AT. Keeping food-allergic children safe in our schools—
Time for urgent action. Clinical & Experimental Allergy. 2020;50(2):133-4.

207.  Raptis G, Michaelis L. Schools with no allergic pupils registered are poorly prepared to
manage an allergic reaction: A review of the current preparedness status of Cumbrian schools.
Allergy: European Journal of Allergy and Clinical Immunology. 2016;71:518-9.

208.  Sabrina’s Law, 2005, S.0. 2005, c.7.

209. Eldredge C, Patterson L, White B, Schellhase K. Assessing the readiness of a school
system to adopt food allergy management guidelines. Wmj. 2014;113(4):155-61.

210. Dupuis R, Kinsey EW, Spergel JM, Brown-Whitehorn T, Graves A, Samuelson K, et al.
Food Allergy Management at School. Journal of School Health. 2020;90(5):395-406.

211. Sheetz AH, Goldman PG, Millett K, Franks JC, MclIntyre CL, Carroll CR, et al. Guidelines for
managing life-threatening food allergies in Massachusetts schools. Journal of School Health.
2004;74(5):155-60.

212. DeanJ, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in
schools: health-related stigma among school children in Ontario. Health & Social Care in the
Community. 2016;24(5):e43-e52.

213. Ben-Shoshan M, Kagan R, Primeau M-N, Alizadehfar R, Verreault N, Yu JW, et al.
Availability of the epinephrine autoinjector at school in children with peanut allergy. Annals of
Allergy Asthma & Immunology. 2008;100(6):570-5.

214.  Mclntyre CL, Sheetz AH, Carroll CR, Young MC. Administration of epinephrine for life-
threatening allergic reactions in school settings. Pediatrics. 2005;116(5):1134-40.

215.  Abrams EM, Greenhawt M. The role of peanut-free school policies in the protection of
children with peanut allergy. Journal of Public Health Policy. 2020;41(2):206-13.

216.  White MV, Hogue SL, Bennett ME, Goss D, Millar K, Hollis K, et al. EpiPen4Schools pilot
survey: Occurrence of anaphylaxis, triggers, and epinephrine administration in a U.S. school
setting. Allergy Asthma Proc. 2015;36(4):306-12.

217. Department of Health Social Care G. Guidance: Using emergency adrenaline auto-
injectors in schools. 2018.

218. Miles LM, Ratnarajah K, Gabrielli S, Abrams EM, Protudjer JLP, Bégin P, et al. Community
Use of Epinephrine for the Treatment of Anaphylaxis: A Review and Meta-Analysis. The Journal
of Allergy and Clinical Immunology: In Practice. 2021;9(6):2321-33.

219.  Massachusetts Department of Public Health Bureau of Community Health Access
Promotion School Health Unit. Data health brief: epinephrine administration in schools (school
year 2009/2010). Boston (MA)2010 [Available from:
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-10. pdf. .
220.  Massachusetts Department of Public Health Bureau of Community Health Access
Promotion School Health Unit. Data health brief: epinephrine administration in schools (school
year 2011/2012). Boston (MA)2012 [Available from:
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-12. pdf..
221.  Sicherer SH, Sampson HA. Food allergy: A review and update on epidemiology,
pathogenesis, diagnosis, prevention, and management. J Allergy Clin Immunol. 2018;141(1):41-
58.

222.  Lanser BJ, Covar R, Bird JA. Food allergy needs assessment, training curriculum, and
knowledge assessment for child care. Ann Allergy Asthma Immunol. 2016;116(6):533-7.e4.
223.  HiggsJ, Styles K, Bowyer S, Warner A, Dunn Galvin A. Dissemination of EAACI food
allergy guidelines using a flexible, practical, Whole School allergy awareness toolkit. Allergy.
2021.

185


http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-10
http://www.mass.gov/eohhs/docs/dph/com-health/school/epi-data-health-brief-12

224.  P&adua |, Moreira A, Moreira P, Barros R. Food Allergy Training for Schools and
Restaurants (The Food Allergy Community Program): Protocol to Evaluate the Effectiveness of a
Web-Based Program. JMIR Res Protoc. 2018;7(6):e155.

225.  Orton E, Whitehead J, Mhizha-Murira J, Clarkson M, Watson MC, Mulvaney CA, et al.
School-based education programmes for the prevention of unintentional injuries in children and
young people. Cochrane Database of Systematic Reviews. 2016;2017(7).

226. Vale S, Smith J, Said M, Mullins RJ, Loh R. ASCIA guidelines for prevention of anaphylaxis
in schools, pre-schools and childcare: 2015 update. Journal of Paediatrics and Child Health.
2015;51(10):949-54.

227.  Macdougall CF. How dangerous is food allergy in childhood? The incidence of severe and
fatal allergic reactions across the UK and Ireland. Archives of Disease in Childhood.
2002;86(4):236-9.

228.  Pham MN, Pistiner M, Wang J. National School Nurse Survey of food allergy and
anaphylaxis policies and education. J Allergy Clin Immunol Pract. 2019;7(7):2440-2.¢e7.

229.  Patel DR, Upton JEM, Wang J, Harada L, Guffey D, Minard CG, et al. Quality of life for
parents of children with food allergy in peanut-restricted versus peanut-free schools in the
United States and Canada. J Allergy Clin Immunol Pract. 2018;6(2):671-3.e7.

230. Banerjee DK, Kagan RS, Turnbull E, Joseph L, St Pierre Y, Dufresne C, et al. Peanut-free
guidelines reduce school lunch peanut contents. Archives of Disease in Childhood.
2007;92(11):980-2.

231.  Sicherer SH, Furlong TJ, DeSimone J, Sampson HA. The US Peanut and Tree Nut Allergy
Registry: Characteristics of reactions in schools and day care. Journal of Pediatrics.
2001;138(4):560-5.

232.  Abrams EM, Watson W. Should peanut be allowed in schools? Canadian Family
Physician. 2017;63(10):751.

233.  Kato |, Hoshioka A, Shimojo N, Nishimuta T. Food allergy in preschools in Japan: survey
of 1152 facilities in chiba prefecture. Allergy. 2017;72:532-.

234.  Citizens Information. Regulation of pre-school childcare services 2018 [updated 28th
October 2018. Available from:

https://www.citizensinformation.ie/en/education/pre school education _and childcare/health
safety_and welfare of preschool childcare services.html.

235.  Yanagida N, Ebisawa M, Katsunuma T, Yoshizawa J. Accidental ingestion of food
allergens: A nationwide survey of Japanese nursery schools. Pediatr Allergy Immunol. 2019.
236. Hansen MM, Nissen SP, Halken S, Hgst A. The natural course of cow's milk allergy and
the development of atopic diseases into adulthood. Pediatr Allergy Immunol. 2021;32(4):727-33.
237.  Abrams EM, Kim H, Gerdts J, Protudjer JLP, Sampson H. Milk allergy most burdensome in
multi-food allergic children. Pediatric Allergy & Immunology. 2020;31(7):827-34.

238.  Turner PJ, Jerschow E, Umasunthar T, Lin R, Campbell DE, Boyle RJ. Fatal Anaphylaxis:
Mortality Rate and Risk Factors. J Allergy Clin Immunol Pract. 2017;5(5):1169-78.

239.  Peterson D (1978), Techniques of Safety Management, 2nd Edition, Mcgraw Hill.

240. Department of Transport (1988) Investigation into the Clapham Junction Railway
Accident, London:HMSO.

241.  Department of Energy (1990) The Public Inquiry into the Piper Alpha Disaster, (2 vol),
London:HMSO.

242.  Polloni L, Baldi I, Lazzarotto F, Bonaguro R, Toniolo A, Gregori D, et al. Multidisciplinary
education improves school personnel’s self-efficacy in managing food allergy and anaphylaxis.
Pediatric Allergy and Immunology. 2020;31(4):380-7.

243.  Raptis G, Perez-Botella M, Totterdell R, Gerasimidis K, Michaelis LJ. A survey of school’s
preparedness for managing anaphylaxis in pupils with food allergy. European Journal of
Pediatrics. 2020;179(10):1537-45.

186


https://www.citizensinformation.ie/en/education/pre_school_education_and_childcare/health_safety_and_welfare_of_preschool_childcare_services.html
https://www.citizensinformation.ie/en/education/pre_school_education_and_childcare/health_safety_and_welfare_of_preschool_childcare_services.html

244.  MacGiobuin S, Stitt V, Philbin D, Higgins B, McGuire G, O'Regan AM, et al. Food Allergy
Emergencies in Children - To what extent are Early Years Services Prepared? A cross-sectional
survey. Ir Med J. 2017;110(7):600.

245.  Loke P, Koplin J, Beck C, Field M, Dharmage SC, Tang MLK, et al. Statewide prevalence of
school children at risk of anaphylaxis and rate of adrenaline autoinjector activation in Victorian
government schools, Australia. Journal of Allergy and Clinical Immunology. 2016;138(2):529-35.
246.  Polloni L, Muraro A. Anxiety and food allergy: A review of the last two decades. Clinical &
Experimental Allergy. 2020;50(4):420-41.

247.  Abrams EM, Simons E, Roos L, Hurst K, Protudjer JLP. Qualitative analysis of perceived
impacts on childhood food allergy on caregiver mental health and lifestyle. Annals of Allergy,
Asthma & Immunology. 2020;124(6):594-9.

248. Roberts K, Meiser-Stedman R, Brightwell A, Young J. Parental Anxiety and Posttraumatic
Stress Symptoms in Pediatric Food Allergy. Journal of Pediatric Psychology. 2021;46(6):688-97.
249.  Vargas PA, Sicherer SH, Christie L, Keaveny M, Noone S, Watkins D, et al. Developing a
food allergy curriculum for parents. Pediatr Allergy Immunol. 2011;22(6):575-82.

250.  Knibb RC, Barnes C, Stalker C. Parental self-efficacy in managing food allergy and mental
health predicts food allergy-related quality of life. Pediatric Allergy and Immunology.
2016;27(5):459-64.

251.  Bilaver LA, Sharma HP, Gupta RS, Herbert LJ, Marchisotto MJ, Aktas ON, et al. Food
allergy research priorities: Results from a patient-centered study. J Allergy Clin Immunol Pract.
2019;7(7):2431-3.e4.

252.  Bartnikas LM, Phipatanakul W. How mothers and fathers perceive childhood food
allergies: comparing apples to oranges? Annals of Allergy, Asthma & Immunology.
2015;114(2):77-8.

253.  Pitchforth E, Weaver S, Willars J, Wawrzkowicz E, Luyt D, Dixon-Woods M. A qualitative
study of families of a child with a nut allergy. Chronic lliness. 2011;7(4):255-66.

254.  Gizynski M, Shapiro VB. Depression and childhood illness. Child & Adolescent Social
Work Journal. 1990;7(3):179-97.

255.  Bute JJ, Martins N. The Association of News Media with Anxiety in Food Allergic Children
and their Parents. Pediatric Allergy and Immunology. 2021.

256.  Folkes VS. The Availability Heuristic and Perceived Risk. Journal of Consumer Research.
1988;15(1):13-23.

257.  Case DA, Fantino E, Goodie AS. Base-rate training without case cues reduces base-rate
neglect. Psychonomic Bulletin & Review. 1999;6(2):319-27.

258.  Gillespie CA, Woodgate RL, Chalmers KI, Watson WT. "Living with risk": mothering a
child with food-induced anaphylaxis. J Pediatr Nurs. 2007;22(1):30-42.

259. Muraro A, Mendoza Hernandez DA. Managing food allergy and anaphylaxis: A new
model for an integrated approach. Allergol Int. 2020;69(1):19-27.

260.  King RM, Knibb RC, Hourihane JO. Impact of peanut allergy on quality of life, stress and
anxiety in the family. Allergy. 2009;64(3):461-8.

261. Gupta RS, Springston EE, Smith B, Kim JS, Pongracic JA, Wang X, et al. Food allergy
knowledge, attitudes, and beliefs of parents with food-allergic children in the United States.
Pediatr Allergy Immunol. 2010;21(6):927-34.

262. AcasterS, Gallop K, de Vries J, Marciniak A, Ryan R, Vereda A, et al. Psychosocial and
productivity impact of caring for a child with peanut allergy. Allergy Asthma Clin Immunol.
2020;16:83.

263. Hoehn JL, Dahlquist LM, Hahn AL, Bollinger ME. Parents of Children With Food Allergy:
Gender Differences in Perceived Impact and Perceived Food Allergy Severity. Journal of Pediatric
Psychology. 2016:jsw059.

264. Valentine AZ, Knibb RC. Exploring quality of life in families of children living with and
without a severe food allergy. Appetite. 2011;57(2):467-74.

187



265. Lange L. Quality of life in the setting of anaphylaxis and food allergy. Allergo journal
international. 2014;23(7):252-60.

266.  Alvarez-Perea A, Cabrera-Freitag P, Fuentes-Aparicio V, Infante S, Zapatero L, Zubeldia
JM. Social Media as a Tool for the Management of Food Allergy in Children. J Investig Allergol
Clin Immunol. 2018;28(4):233-40.

267. KingC, Judge C, Byrne A, Conlon N. Googling Allergy in Ireland: Content Analysis. J Med
Internet Res. 2020;22(5):e16763.

268.  Kiilhas Celik i, Buyliktiryaki B, Civelek E, Kocabas CN. Internet Use Habits of Parents with
Children Suffering from Food Allergy. Asthma Allergy Immunology. 2019;17(3):134-9.

269. Reddy K, Kearns M, Alvarez-Arango S, Carrillo-Martin |, Cuervo-Pardo N, Cuervo-Pardo L,
et al. YouTube and food allergy: An appraisal of the educational quality of information. Pediatric
Allergy and Immunology. 2018;29(4):410-6.

270.  Vreeken-Ross SC, Smith HE, Jones CJ. A review of freely available online support for food
allergy-related emotional well-being. Clinical & Experimental Allergy. 2021;51(7):942-6.

271.  Coulson NS, Knibb RC. Coping with food allergy: Exploring the role of the online support
group. Cyberpsychology & Behavior. 2007;10(1):145-8.

272.  Ditzler N, Greenhawt M. Influence of health literacy and trust in online information on
food allergy quality of life and self-efficacy. Annals of Allergy, Asthma and Immunology.
2016;117(3):258-63.e1.

273.  Cohen BL, Noone S, Mufoz-Furlong A, Sicherer SH. Development of a questionnaire to
measure quality of life in families with a child with food allergy. Journal of Allergy and Clinical
Immunology. 2004;114(5):1159-63.

274. DunnGalvin A, Cullinane C, Daly DA, Flokstra-de Blok BMJ, Dubois AEJ, Hourihane JOB.
Longitudinal validity and responsiveness of the Food Allergy Quality of Life Questionnaire —
Parent Form in children 0—12 years following positive and negative food challenges. Clinical &
Experimental Allergy. 2010;40(3):476-85.

275.  Knibb R. Effectiveness of Cognitive Behaviour Therapy for Mothers of Children with Food
Allergy: A Case Series. Healthcare. 2015;3:1194 - 211.

276.  Baptist AP, Dever SI, Greenhawt MJ, Polmear-Swendris N, McMorris MS, Clark NM. A
self-regulation intervention can improve quality of life for families with food allergy. Journal of
Allergy and Clinical Immunology. 2012;130(1):263-5.e6.

277. LeBovidge JS, Timmons K, Rich C, Rosenstock A, Fowler K, Strauch H, et al. Evaluation of
a group intervention for children with food allergy and their parents. Ann Allergy Asthma
Immunol. 2008;101(2):160-5.

278.  Sugunasingha N, Jones FW, Jones CJ. Interventions for caregivers of children with food
allergy: A systematic review. Pediatric Allergy and Immunology. 2020;31(7):805-12.

279.  Brockow K, Schallmayer S, Beyer K, Biedermann T, Fischer J, Gebert N, et al. Effects of a
structured educational intervention on knowledge and emergency management in patients at
risk for anaphylaxis. Allergy. 2015;70(2):227-35.

280. Contreras-Porta J, Ruiz-Baqués A, Gabarron Hortal E, Capel Torres F, Arifio Pla MN,
Zorrozua Santisteban A, et al. Evaluation of an educational programme with workshops for
families of children with food allergies. Allergol Immunopathol (Madr). 2016;44(2):113-9.

281. Le TT, Montandon SV, Gaslin TC. Novel Use of a Social Network for Families with Food
Allergic Children. Journal of Allergy and Clinical Immunology. 2012;129(2):AB133-AB.

282.  Schulte PL. A Definition of Constructivism. Science Scope, v20 n3 p25-27 Nov-Dec 1996.
283.  Lau KH. Computer-based teaching module design: principles derived from learning
theories. Med Educ. 2014;48(3):247-54.

284.  Bandura A. Social cognitive theory of self-regulation. Organizational Behavior and
Human Decision Processes. 1991;50(2):248-87.

285.  Knibb RC, Barnes C, Stalker C. Parental self-efficacy in managing food allergy and mental
health predicts food allergy-related quality of life. Pediatr Allergy Immunol. 2016;27(5):459-64.

188



286. Gupta R, Warren CM, Oh E, Sohn MW, Lau CH, Pongracic J, et al. Parental empowerment
and food allergy-related quality of life. Annals of Allergy, Asthma and Immunology.
2013;111(5):A100-A1.

287. Chapman T. Waking up your lecture. Pediatr Radiol. 2018;48(10):1388-92.

288. Gall, Prigat A. Why organizations continue to create patient information leaflets with
readability and usability problems: an exploratory study. Health Educ Res. 2005;20(4):485-93.
289. PayneS, Large S, Jarrett N, Turner P. Written information given to patients and families
by palliative care units: a national survey. Lancet. 2000;355(9217):1792.

290. Murray IR, Murray AD, Wordie SJ, Oliver CW, Simpson A, Haddad FS. What surgeons
need to know about infographics. Bone Joint J. 99-b. England2017. p. 1557-8.

291. Sundar A, Kellaris JJ. How Logo Colors Influence Shoppers’ Judgments of Retailer
Ethicality: The Mediating Role of Perceived Eco-Friendliness. Journal of Business Ethics.
2017;146(3):685-701.

292. Light A, Bartlein PJ. The end of the rainbow? Color schemes for improved data graphics.
Eos, Transactions American Geophysical Union. 2004;85(40):385.

293.  Singer LM, Alexander PA. Reading on Paper and Digitally: What the Past Decades of
Empirical Research Reveal. Review of Educational Research. 2017;87(6):1007-41.

294.  Clinton V. Reading from paper compared to screens: A systematic review and meta-
analysis. Journal of Research in Reading. 2019;42(2):288-325.

295. Delgado P, Vargas C, Ackerman R, Salmerdn L. Don't throw away your printed books: A
meta-analysis on the effects of reading media on reading comprehension. Educational Research
Review. 2018;25:23-38.

296. Lieberman JA, Gupta RS, Knibb RC, Haselkorn T, Tilles S, Mack DP, et al. The global
burden of illness of peanut allergy: A comprehensive literature review. Allergy. 2021;76(5):1367-
84.

297. Flokstra-de Blok BM, DunnGalvin A, Vlieg-Boerstra BJ, Oude Elberink JN, Duiverman EJ,
Hourihane JO, et al. Development and validation of the self-administered Food Allergy Quality of
Life Questionnaire for adolescents. J Allergy Clin Immunol. 2008;122(1):139-44, 44.e1-2.

298. DunnGalvin A, de BlokFlokstra BM, Burks AW, Dubois AE, Hourihane JO. Food allergy
Qol questionnaire for children aged 0-12 years: content, construct, and cross-cultural validity.
Clin Exp Allergy. 2008;38(6):977-86.

299. LeungTF, Yung E, Wong YS, Li CY, Wong GW. Quality-of-life assessment in Chinese
families with food-allergic children. Clin Exp Allergy. 2009;39(6):890-6.

300. Greenhawt M, DunnGalvin A. Preliminary psychometric analyses and clinical
performance of a caregiver self-efficacy scale for food allergy self-management. Ann Allergy
Asthma Immunol. 2018;120(1):73-9.

301. vander Velde JL, Flokstra-de Blok BM, Vlieg-Boerstra BJ, Oude Elberink JN, DunnGalvin
A, Hourihane JO, et al. Development, validity and reliability of the food allergy independent
measure (FAIM). Allergy. 2010;65(5):630-5.

302. Allen CW, Bidarkar MS, Vannunen SA, Campbell DE. Factors impacting parental burden
in food-allergic children. Journal of Paediatrics and Child Health. 2015;51(7):696-8.

303. FengC, Kim J-H. Beyond Avoidance: the Psychosocial Impact of Food Allergies. Clinical
Reviews in Allergy & Immunology. 2019;57(1):74-82.

304. LeBovidge JS, Strauch H, Kalish LA, Schneider LC. Assessment of psychological distress
among children and adolescents with food allergy. Journal of Allergy and Clinical Immunology.
2009;124(6):1282-8.

305. Martin MA, Catrambone CD, Kee RA, Evans AT, Sharp LK, Lyttle C, et al. Improving
asthma self-efficacy: Developing and testing a pilot community-based asthma intervention for
African American adults. Journal of Allergy and Clinical Immunology. 2009;123(1):153-9.e3.
306. Warren B. Concepts, Constructs, Cognitive Psychology, and Personal Construct Theory.
The Journal of Psychology. 1991;125(5):525-36.

189



307. Cronbach LJ, Meehl PE. Construct validity in psychological tests. Routledge; 2017. p. 225-
38.

308. Strauss ME, Smith GT. Construct validity: advances in theory and methodology. Annu
Rev Clin Psychol. 2009;5:1-25.

309. Proctor KB, Tison K, Estrem H, Park J, Scahill L, Vickery BP, et al. A Systematic Review of
Parent Report Measures Assessing the Psychosocial Impact of Food Allergy on Patients and
Families. Allergy. 2021.

310. Fincham JE. Response rates and responsiveness for surveys, standards, and the Journal.
Am J Pharm Educ. 2008;72(2):43.

311.  Yun GW, Trumbo CW. Comparative Response to a Survey Executed by Post, E-mail, &
Web Form. J Comput Mediat Commun. 2000;6:0.

312. Saleh A, Bista K. Examining Factors Impacting Online Survey Response Rates in
Educational Research: Perceptions of Graduate Students. Journal of MultiDisciplinary Evaluation;
Vol 13 No 29 (2017). 2017.

313. Deutskens E, de Ruyter K, Wetzels M, Oosterveld P. Response Rate and Response Quality
of Internet-Based Surveys: An Experimental Study. Marketing Letters. 2004;15(1):21-36.

314. Gallagher M, Worth A, Cunningham-Burley S, Sheikh A. Strategies for living with the risk
of anaphylaxis in adolescence: qualitative study of young people and their parents. Prim Care
Respir J. 2012;21(4):392-7.

315. DimovV, Gonzalez-Estrada A, Eidelman F. Social Media and Allergy. Curr Allergy Asthma
Rep. 2018;18(12):76.

316.  Knibb RC, Alviani C, Garriga-Baraut T, Mortz CG, Vazquez-Ortiz M, Angier E, et al. The
effectiveness of interventions to improve self-management for adolescents and young adults
with allergic conditions: A systematic review. Allergy. 2020;75(8):1881-98.

190



