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Abstract

Background: Allergy to Peanuts ImPacting Emotions And Life (APPEAL-1) was a re-
cent European multi-country questionnaire survey that highlighted the negative im-
pacts of peanut allergy (PA) on quality of life. A follow-on qualitative study, APPEAL-2,
further assessed the burden of PA and associated coping strategies through semi-
structured interviews.

Objective: To gain qualitative insight on the strategies used to cope with and manage
PA and the impact of these strategies on the quality of life of children, teenagers and
caregivers.

Methods: This cross-sectional qualitative study was conducted in eight European
countries: the United Kingdom, France, Germany, Ireland, Spain, Italy, Denmark and
the Netherlands. Semi-structured interviews were conducted with children (aged
8-12 years) and teenagers (aged 13-17 years) with self-/proxy-reported moderate or
severe PA and with parents/caregivers of children or teenagers (aged 4-17 years) with
moderate or severe PA. Data were analysed using thematic analysis; data saturation
was assessed. Two conceptual models were developed to illustrate the impacts of PA
and coping strategies used to manage them for (a) individuals with PA and (b) parents/
caregivers of children with PA.

Results: 107 participants were interviewed: 24 children, 39 teenagers and 44 car-
egivers. The conceptual models illustrated themes related to coping and control,
driven by the fear of PA reactions, and the associated emotional, social, relationship
and work impacts. Factors moderating these impacts included social attitudes and
support, child-caregiver relationship and coping strategies used.

Conclusions and Clinical Relevance: The APPEAL-2 results substantiate the findings
of APPEAL-1; the results also suggest that the severity of experience with PA may not

correlate with perception of its overall burden and show variable impacts by country.
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1 | INTRODUCTION

Management of peanut allergy (PA) centres on strict avoidance of pea-
nuts and emergency treatment in the case of accidental exposure lead-
ing to a severe reaction or anaphylaxis. The constant vigilance required
can have a profoundly negative impact on the health-related quality
of life of individuals with PA and their caregivers."™* Children with PA
report poorer health-related quality of life, greater fear of adverse
events, and more anxiety about eating than children with insulin-de-
pendent diabetes® and have poorer quality of life than children with
seafood allergy.® Compared with their siblings, children with PA have
significantly poorer health-related quality of life in physical, psycholog-
ical and social dimensions, both at school and in general.2

Allergy to Peanuts ImPacting Emotions And Life (APPEAL) is a
two-part study conducted across eight European countries to eval-
uate the psychosocial burden of living with PA. APPEAL-1 utilized a
quantitative, cross-sectional online survey to investigate the expe-
rience of adults and children with PA and caregivers, including de-
mographic and clinical factors and the impact of PA on psychosocial
parameters and health-related quality of life. APPEAL-1 found that
individuals experience frustration, stress, uncertainty and low levels
of confidence in managing their PA.%7

The analysis of quantitative questionnaires is limited to data pro-
vided by answers to predetermined questions. This approach may gen-
erate a bias towards the preconceptions of the questionnaire's creators
and fail to adequately capture the views, experiences and impacts that
are important to those living with PA. A qualitative approach that elic-
its information on subjects’ everyday lives may provide data that more
accurately reflect the complexity of real-life situations and thus reveal
unmet healthcare needs and suggest innovative ways to resolve them.®

A few qualitative studies to date have focused specifically on in-
dividuals with PA and their families.>*° Although conceptual models
have been developed for food allergy in general,**"'2 no previously
published studies have proposed conceptual models that illustrate
the complex impacts of PA on the lives of those affected. Research
assessing the impacts of PA specifically is needed because PA is life-
long in the majority of patients, and more frequently than most other
food aIIergies,13 and is associated with comparatively high rates of
severe reactions, anaphylaxis and fatal anaphylaxis in Western coun-
tries.**” Furthermore, previous studies have not looked specifically
at the real-world impact of PA-related coping strategies on patients
and their families. Finally, no cross-sectional research has explored
the broader health-related quality of life impact of PA across differ-
ent age groups and European countries.

APPEAL-2 was a large qualitative study designed to further
explore key areas of impact identified in APPEAL-1 and to ensure
that all concepts important to those impacted by PA were cap-
tured. In contrast to APPEAL-1, which collected only proxy-reported

data from caregivers regarding the impact of PA on children and

teenagers, APPEAL-2 includes self-reported data from children and
teenagers, as well as proxy report from caregivers. The objectives
were to investigate the health-related quality of life burden of liv-
ing with PA on children, teenagers and caregivers across Europe, the
coping strategies used to cope with this burden, and to develop con-

ceptual models that provide a holistic overview of the data collected.

2 | METHODS
2.1 | Study design

APPEAL-2 employed a cross-sectional study design using qualitative
methods to explore the impact of PA on children and teenagers with
PA and on parents/caregivers (“caregivers”) of individuals with PA.
Semi-structured interview guides (see Appendix S1), developed with
clinical experts and patient advocacy groups across all participating
countries, allowed participants to spontaneously describe how PA
affected them. Interviewers employed pre-specified probes if con-
cepts were not raised. Caregivers were asked about the impact of
PA on their child and on their own life. All interviews began with the
question, “First, | would like to ask you some questions to give us a
general picture of your experience with peanut allergy,” and almost
all subsequent questions reminded the participants that their re-
sponses should related specifically to PA (eg, “...because of your pea-
nut allergy”). The study was approved by the Western Independent
Review Board (IRB tracking/approval number 20182422).

The study was conducted in the United Kingdom, France,
Germany, Spain, ltaly, the Netherlands, Denmark and Ireland.
Specialist recruitment panels engaged participants drafted from
databases of individuals willing to participate in research studies.
Eligible participants were aged 8-17 years, separated in categories
of children aged 8-12 years (included only in the United Kingdom,
France and Germany) and teenagers aged 13-17 years (included in
all countries) with a diagnosis of moderate or severe PA (self-/proxy-
rated) or caregivers of children and teenagers (aged 4-17 years) with
a diagnosis of moderate or severe PA (self-/proxy-rated). All children
and teenagers had experienced at least one accidental reaction to
peanut. Recruitment aimed for minimums of 50% of the sample in
each country with severe PA and 25% (of the total population) who
reported having used an adrenaline autoinjector (AAI) or experi-

enced a life-threatening event.

2.2 | Data collection procedures

All participants gave informed consent (or assent: children/teenag-
ers) prior to participation. Interviewers conducted 30- to 60-min-

ute interviews in the local language, following the semi-structured
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Children Teenagers
(n = 24)° (n=39)°
Country UK 8 8
France 8 8
Germany 8 8
Spain 0 3
Ireland 0 3
Italy 0 3
Netherlands 0 3
Denmark 0 3
Age, years Mean (SD) 9.3(1.4) 15.4 (1.4)
Range 8-12 13-17
Mean (SD)
Range
Sex, female n (%) 6(25) 26 (67)
% Female
Age at first reaction, years Mean (SD) 3.5(2.1) 7.3(4.1)
Age at diagnosis, years Mean (SD) 4.0(2.2) 6.8 (4.6)
Other food allergies® n (%) 14 (58) 31(79)
Tree nut allergy n (%) 8(33) 13 (33)
PA present in other family n (%) 3(13) 11 (28)
members
AAl prescribed n (%) 18 (75) 29 (74)

TABLE 1 Population demographics and

Caregivers .. .
8 clinical characteristics

(n = 44)C

A A DM D D O 0O ©

39.4(6.2)
25-49
Child's age
9.2(3.5)
4-17

40 (91)
Child's sex
39

3.9 (3.5)
4.0(3.1)
26 (59)

17 (39)

7 (16)

33(75)

Abbreviations: AAI, adrenaline autoinjector; PA, peanut allergy; SD, standard deviation; UK, United

Kingdom.

Fourteen caregivers of child participants were also interviewed.
PThree caregivers of teenage participants were also interviewed.
“Thirty caregivers of teenage and 14 of child participants.

dCeIery, cow milk and dairy products, egg (hen's), fish, fruit, meat or poultry, mustard, peach, seeds
(eg poppy), sunflower, sesame, shellfish/crustacean/molluscs, soya beans/other legumes, sulphites

and wheat/gluten.

interview guide, between October 2018 and January 2019.
Demographic and clinical information was also gathered (see
Appendix S1). In the United Kingdom, France and Germany, all child
and teenager interviews and some caregiver interviews were con-
ducted in person. In other countries, all interviews were conducted
by telephone. To allow participants to speak freely and openly, they
were interviewed alone. Each interview was recorded and tran-
scribed and, if applicable, translated into English. Caregivers who
participated (proxy- and self-report) and caregivers of children who

participated were remunerated for their time in the study.

2.3 | Analysis

Qualitative analysis of the transcripts was conducted using thematic
analysis.'® A team of analysts coded the qualitative text of the tran-

scripts using a coding frame. Analysis was assisted by MAXQDA,

a qualitative software tool. Saturation, the point at which no new
information is obtained from additional qualitative data,’’ was as-
sessed using saturation tables.?® Based on consensus of all analysts,
those who coded the transcripts using the concepts identified dur-
ing the analysis developed the conceptual model. Core concepts, or
themes, included in the conceptual models included moderators,
coping and control techniques, and impacts, which were comprised
of multiple factors. Core concepts and themes, and the multiple fac-
tors comprising them, were identified by their frequency of mention

in the interview transcripts and consensus of the transcript analysts.

3 | RESULTS
There were 107 participants across the three groups and eight coun-
tries. Demographic and clinical information is summarized in Table 1.

A high proportion of the overall sample had other allergies, with
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approximately one-third of each cohort allergic to tree nuts in addi-
tion to peanuts. One-third of the overall sample had no other food
allergies. Three-quarters of each cohort had an AAI prescription for
their PA. Among all participants, 57% had severe PA (self- or car-
egiver-reported), 50% had used an AAIl, and 40% had experienced a

life-threatening event.

3.1 | Qualitative analysis results

Data saturation was reached when no new codes were added in the
last 17 teenager interviews, the last three child interviews and the
last six caregiver interviews. All core concepts or themes were re-
ported spontaneously across all groups. Sample quotations illustrat-
ing how these core concepts were expressed are shown in Figures 1
and 2.

3.1.1 | Coping and control

Coping and control behaviours used to avoid accidental exposures
to peanut could be categorized into three themes: daily monitor-
ing/vigilance/avoidance, communicating, and practicalities and

planning.

Sample Quotes From Children/Teenagers

“When people eat peanuts, | know that |
have to be careful there, so that they don't
touch me, and they don’t touch my hand.”

Female, age 15 | France

“If we find a food that we often use even
if we use it all the time, we still check if it's
peanut or not because they may not use
peanuts and suddenly they use peanuts.”

Female, age 10 | France

“I just feel so awkward asking about the
ingredients and I'd prefer to just not have
an allergy so | don't have to ask about
every little thing”

Daily monitoring/

vigilance

WILEY- 2%

3.1.2 | Daily monitoring/vigilance/avoidance

All participants reported using some level of monitoring and avoid-
ance to ensure safety from peanut exposure. For children and teen-
agers, thisincluded checking ingredients, being aware of what others
were eating and staying away from people eating peanuts, not shar-
ing food with friends, and hygiene practices such as frequent hand-
washing or asking others to wash their own hands. Many teenagers
and children reported bringing their own food to school and social
events or always eating at home. Caregivers described needing to
be alert and vigilant and to constantly “risk-assess” situations for the

possibility of peanut exposure and their child's safety.

3.1.3 | Communicating

All caregivers and teenagers and over half of children reported hav-
ing to communicate about their PA with others in their environment,
such as restaurant staff. Some teenagers felt self-conscious, awk-
ward or embarrassed when disclosing their PA, which was among
the most difficult aspects of living with PA. Almost a third of chil-
dren and a small number of teenagers did not want others to know
about their PA and actively chose not to disclose it, some because of

embarrassment, others to avoid teasing or bullying. Communication

Sample Quotes From Caregivers

“Doing the risk assessment of
anywhere he goes”

Female caregiver of male, age 8 | UK

“l have to be permanently alert when it
comes to eating something. And it is every
day, several meals a day, social relationships,

at school, at birthday parties, at home.”

Female caregiver of male, age 8 | Spain

“l ask them to be really specific on what

they’re going to make and which brand

they’re going to use. It’s very intrusive,
it’s like we're the FBI or something.”

Female caregiver of female, age 15 | France

Female, age 17 | Ireland

“l do not like to talk about it because
| do not like talking about allergies
because it’s a bit embarrassing for me.”

Male, age 14 | Germany

“| take my midmorning snack from home,
| have lunch at home after school and
| have dinner at home most days.”

Female, age 17 | ltaly

Practicalities

“It's a routine, when there is a birthday
party of new children at the school, | meet
the mothers and tell them that she would

like to join, but has a problem with nuts”

Female caregiver of female, age 5 | Germany

“We never leave the house without the
EpiPen. You know, we're all very careful
that the pen’s everywhere”

Female caregiver of male, age 5 | Ireland

FIGURE 1 Example quotations from children, teenagers and caregivers illustrating the data relating to coping and control [Colour figure

can be viewed at wileyonlinelibrary.com]
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Sample Quotes From Children/Teenagers

“l can no longer go to my friend’s
birthday parties, | can't eat chocolate cakes,
| can't go to the restaurant anymore.

Male, age 9 | France

“I do not like being at parties if peanuts
were served there. Sometimes | become
completely paranoid. In the past | have
started to cry as soon as peanuts were [€~

offered, because | start panicking.”

Female, age 14 | Germany

So:ia!/S_c_:hool see who our real friends are. Sometimes,
ctivities we are told that we should come without

Sample Quotes From Caregivers

“It was a bit hard on a social level at first,
but our friends understood pretty quickly.
I's in moments like this where we get to

children because it's complicated.”
Female caregiver of female, age 15 | France

“l feel like my daughter sees me as a

“My family is from Suriname and we love
to eat together, and eat a lot, and everyone ﬂ

tyrant and not as a cool mom compared
to her friends’ moms”

eats together but | can’t join in.”
Female, age 17 | Netherlands

“| felt anxious occasionally in restaurants,
because the allergic reaction | had in the

Female caregiver of female, age 8 | France

“I would say that it's the feeling of being
constantly afraid that something happens.
Recently the school has called, and | was

restaurant had a lasting impact on me. _(
When | had that episode, | had a reaction

even afraid to pick up the phone, because
l ' | was thinking something could have

in a place where | was supposed to be
safe, but it happened anyway”

Female, age 17 | ltaly

“I feel really stressed-out sometimes,
| feel annoyed about it. | feel...
probably sometimes depressed, like... |
Again, why me?”
Female, age 11 | UK

happened. (...) It's a latent thing,
it's always there.”

Male caregiver of male, age 9 | Germany

“l had to ask to be part-time at work
to be able to go out and take my son
and bring him to eat at home and thus
avoiding cafeterias”

Female caregiver of male, age 10 | Italy

FIGURE 2 Example quotations from children, teenagers and caregivers illustrating the data relating to impacts on HRQL. HRQL, health-
related quality of life [Colour figure can be viewed at wileyonlinelibrary.com]

for caregivers included needing to meet, call or text message other
adults and food providers before social events to enquire about the

food being offered and its preparation.

3.1.4 | Practicalities and planning

Most children and teenagers reported carrying emergency medi-
cation (AAls and antihistamines) with them and keeping spares in
other locations; some reported carrying medications only if food
was involved and/or they expected to eat. Caregivers reported
having to ensure they or their child always carried the medication
and that additional AAls or antihistamines were at school or family
members’ homes. For caregivers, buying and preparing food were
major, time-consuming aspects of managing their child's PA. Travel
required packing the emergency kit, checking expiration dates on
medications, communicating about food options and preparing food.
Caregivers often mentioned needing to determine suitable places to
eat and the distance to a hospital or pharmacy beforehand.

Over half of teenagers, some children and many caregivers de-

scribed elements of coping and control as the most difficult aspect

of living with PA, although to varying degrees within the sample.
Some strategies helped mitigate the likelihood of accidental expo-
sure with limited impact on quality of life, while others appeared to

trade control for quality of life (Figures 3 and 4).

3.1.5 | Impact of coping strategies used to manage
peanut allergy

The negative impacts of avoiding peanuts and the coping and control
behaviours were many and varied. The main areas of impact of living
with PA were social and school activities, relationships, emotional
impacts and work (caregivers only).

Social and school activities

Almost all teenagers and children and many caregivers reported a
negative impact of PA on their social activities. For teenagers and chil-
dren, using “avoidance” as a strategy included not only restaurants
but avoidance of certain places (eg cinemas) and missing activities
with friends. Some parents did not allow their children to attend social

events (eg younger children could go only if a parent attended), causing
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CHILDREN/TEENAGERS WITH PEANUT ALLERGY

AVOIDING PEANUTS

 INDEPENDENCE || RESPONSIBILITY

FEAR OF REACTIONS

COPING AND CONTROL
MODERATORS
DAILY VIGILANCE/ COMMUNICATING PRACTICALITIES » School
MONITORING * Telling/not telling e Carrying medication environment
e Awareness of others others about PA e Carrying food | *Age
MODERATORS * Checking ingredients [| * Need for peanut-free [| « Eating at home * Support
* Hygiene food * Time since
m— — —r— diagnosis
Reactions INDEPENDENCE RESPONSIBILITY -qutzriividual
OTHER PEOPLE . g' e
(Knowledge, belief, attitude) err‘c_etl'V('-:i
Symptoms IM P’CETS o E’erleil\\/l:e?:l,
SOCIAL/SCHOOL/ EMOTIONS severity
WLQBtK :ETLVITIES RELATIONSHIPS y Anxiety/WC;rry * Reaction history
e Limited foo . * Frustration
Treatment ! Others have to * PA knowledge/
choices consider it annoyance awareness
¢ Avoid/not allowed ° |mpact on ° Feeling different ° Uncertainty
to go family/friends * Left out/isolated o Travel
¢ Need for supervision » Sadness « Parental
supervision

D Coping and Control |:| Impacts

Moderator |]] Spectrum of Coping

“ Two-Way Direction of Influence - One-Way Direction of Influence <« -- Moderators of Impact

FIGURE 3 Conceptual model of the impact of PA on children and teenagers. The colour spectrum between “Coping and Control” and
“Impacts” represents the range of reported behaviours. Red indicates either a highly vigilant or a careless approach, both of which can have
a negative impact. Green indicates a more balanced approach and a positive impact. PA, peanut allergy [Colour figure can be viewed at

wileyonlinelibrary.com]

children to “miss out” on many social activities. Almost a quarter of
caregivers preferred to avoid social events if peanuts were served
or if they would have no control over the environment. Occasionally,
caregivers were asked not to bring their child to an event, or attended
events without their child. Participants discussed not eating or hav-
ing limited food choices at parties; some brought their own food
with them. With regard to using communication as a strategy, most
teenagers reported negative experiences when going to restaurants
with friends, including embarrassment at having to declare their PA or
being treated unkindly by staff. The need for strategic planning con-
ferred a strong burden with caregivers often having to contact hosts
or caterers to ask about food options and make them aware or remind
them of their child's PA before participating in any social activities.

Relationships

Most participants reported that coping and control strategies for PA
affected their relationships in some way. Negative effects on family
relationships included arguments arising from forgetting an AAI, in-
creased supervision vs siblings and repercussions for sibling relation-
ships. Reported positive effects included stronger parent-child bonds
due to the PA, although a small proportion of parents reported that

their children perceived them as too controlling. Approximately half of

children and teenagers and a small number of caregivers reported neg-
ative impacts on friendships. Children and teenagers felt left out or en-
vious due to being unable to attend social events and share food with
others. Caregivers reported needing to trust and burden friends to ac-
commodate their child's PA. Several participants reported incidents of
teasing or bullying relating to their PA. A quarter of teenagers reported
an impact of PA on dating and on relationships with boyfriends/girl-
friends. Approximately one in four caregivers said their child's PA had

a negative impact on their relationship with their partner.

Emotional impact

Emotional impacts of coping with PA affected almost all participants.
The most common emotional impacts included anxiety, worry and/or
fear, often related to experiencing an allergic reaction or anticipating the
risk of one. Some participants discussed feelings of worry or uncertainty
related to interpreting food labels that stated “may contain traces of
peanuts” (the word “trace” is not scientifically or legally defined) as indi-
viduals were unsure whether the food was safe to eat. Caregiver anxiety
was rooted in a lack of control; approximately half reported worrying
about having less control of their child's food and environment as the
child became more independent. Several teenagers and some caregivers

also reported being fearful of having to use their AAl, feeling nervous
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CAREGIVERS OF CHILDREN WITH PEANUT ALLERGY

CHILD AVOIDS PEANUTS

FEAR OF REACTIONS

CONTROL OF CHILD'S ENVIRONMENT |

COPING AND CONTROL
MODERATORS
DAILY VIGILANCE/ COMMUNICATING PRACTICALITIES « School
MONITORING e Informing other ¢ Carrying medication environment
* Checking ingredients parents, teachers, * Preparing food | « Child's age
Wle)s 3z are 1) || * Monitoring child’s family « Organising/planning « Support
food « Time since
= diagnosis
Reactions i i O * Individual
OTHER PEOPLE differences
(Knowledge, belief, attitude) * Perceived
¥ sensitivity
DTS IMPACTS * Perceived
WORK SOCIAL RELATIONSHIPS || EMOTIONS SRR
oy || « Reduced ACTIVITIES * With partner * Anxiety/worry * Reaction history
hours 4+ Avoid events 4gihe With child 4 - Annoyance | * PA knowledge/
.C oL . . . awareness
( areetr ess wnit Extended family Stress HCP
impac opportuni o °
P PP y Sadness communication
* Uncertainty
* Travel

D Coping and Control |:| Impacts

Moderator I]] Spectrum of Coping

“ Two-Way Direction of Influence - One-Way Direction of Influence <« -- Moderators of Impact

FIGURE 4 Conceptual model of the impact of PA on caregivers. The colour spectrum between “Coping and Control” and “Impacts”
represents the range of reported behaviours. Red indicates either a highly vigilant or a careless approach, both of which can have a negative
impact. Green indicates a more balanced approach and a positive impact. HCP, healthcare professional; PA, peanut allergy [Colour figure can

be viewed at wileyonlinelibrary.com]

if they forgot it and worrying that it might not work. Children also re-
ported fear or worry related to new environments or contact with some-
one who had eaten peanuts. Other common emotional impacts included
feelings of frustration or annoyance, sadness or disappointment, stress,

embarrassment and feeling different from others.

Work (caregivers)

Approximately a quarter of caregivers reported that they had reduced
their working hours outside the home or decided to work part-time
to enable their child to eat lunch at home because of managing their
child's PA. A similar proportion of caregivers also reported needing to
take time off work to supervise their child on school trips or other ac-
tivities, or to attend appointments. PA was not reported to impact job
performance; however, some caregivers felt that reducing their work-

ing hours hampered career progression/job opportunities.
3.2 | Country similarities and differences
The main themes in the conceptual models were reported by partici-

pants from all countries, with the exception of the impact on work, which

was not reported by caregivers in Spain. Among other inter-country

differences, the aspect of PA avoidance involving hygiene (eg handwash-
ing and asking others to wash their hands) was reported by participants
only in Germany, France, the United Kingdom and Ireland, while the im-
pact on the caregiver's relationship with their partner was not discussed
by participants in Germany, Spain or Denmark. Embarrassment was not
reported by teenagers in Italy, Spain or the Netherlands; bullying or teas-
ing was not reported in the Netherlands or Denmark (Figure 5).

3.3 | Conceptual models

The conceptual models illustrate the relationships between the main
coping strategies and their impact in coping with PA (Figures 3 and
4). Having PA means that participants must avoid peanuts due to
fear of a reaction and implement various strategies to cope with and
control this risk. These coping behaviours can affect health-related
quality of life (social/work activities, relationships and emotions).
The colour spectrum between coping and control and the impacts
demonstrates the spectrum of behaviours reported by participants,
ranging from either a highly vigilant approach or a careless approach,
with the middle section indicating a more positive or neutral impact on

other concepts. The two-way arrows between coping and control and
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Work (caregivers)
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FIGURE 5 Country differences: concepts raised or endorsed by country. *Concepts were reported spontaneously, not probed for. PA,
peanut allergy; UK, United Kingdom. The figure shows concepts that were endorsed or reported in some (not all) countries, for example
participants in all countries were asked about peanut allergy-related bullying or teasing history, which was endorsed as an issue in six of
eight countries. Asterisked concepts were not probed for in every country; the figure identifies countries where asterisked concepts were
spontaneously raised by participants [Colour figure can be viewed at wileyonlinelibrary.com]

the impacts show that their influences go both ways; for example, the
level of anxiety experienced by an individual can mean that a person
is more vigilant, compared to an individual with a low level of anxiety.

The extent to which participants are impacted by coping and con-
trol behaviours is influenced by several key themes, or moderators,
which, for children and teenagers, included their levels of indepen-
dence and self-responsibility. Key moderators for caregivers were
their levels of control over the child's food and environment. The at-
titudes and awareness levels of others (non-family) towards PA were
important moderators for both children/teenagers and caregivers.
Other identified moderators (some shown in Figures 3 and 4) could
have positive or negative impacts depending on other factors such
as whether a school environment is peanut-free or not; child age;
perceived severity and sensitivity of PA; level of certainty regarding
control of PA; number of past reactions; severity of past reactions
(mild, moderate or severe); and how reactions were treated.

Coping and control strategies—and level of confidence in the ef-
fectiveness of these strategies—may influence whether a reaction
occurs, which in turn may influence future coping and control be-
haviours. However, it was not clear whether the perception among
participants of the severity of previous reactions to PA influenced
their coping strategy.

Results from APPEAL-2 can be viewed along with learnings
by age group in the interactive and video content included in the
Appendix S1: Video S1.

3.4 | Subgroup analysis for participants with peanut
allergy only (no other food allergies)

All the main themes in the conceptual model were all reported

by participants with PA only, and no additional food allergies.

All sub-themes or concepts discussed in the results section were
reported spontaneously by this group, with the exception of bul-
lying or teasing which was reported only after prompting by the
teenage participants with PA only (eight participants). This may be
owing to the sensitivity of the topic. In addition, the concept of
“responsibility” was not reported spontaneously by the children
(<12 years) in this subgroup (10 participants). However, teenagers
in the sample generally discussed “responsibility” more readily as a
whole, which may reflect the relevance of the concept to this age
group. Caregivers of children with PA only and no additional food
allergies spontaneously reported all of the themes and sub-themes
discussed in the results section. The subgroup of participants with
PA only includes participants reporting a very minimal impact of
PA on their lives as well as some in each age group reporting a
substantial burden.

4 | DISCUSSION

This large qualitative study is the first to highlight the specific
burden of PA on individuals and their caregivers across eight
European countries at one time, using conceptual models to illus-
trate the relationships between the main themes. Novel findings
relate to the real-world effects on patients and families and of
the type of coping strategies used. Central themes described the
fear of a reaction and the coping strategies needed to control that
fear and maintain safety. The resulting stress may lead to anxi-
ety and avoidance or frustration and risky behaviours, with direct
and indirect effects on emotional adjustment, food choice, social
interaction, development, confidence and overall quality of life.
Moderating factors such as attitudes and awareness can increase

or diminish this impact.
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These results support previous findings from qualitative re-
search in PA and provide unique insights. Some PA-specific impacts
reported here were noted in a smaller qualitative study of families
of children with PA,? including children feeling excluded or differ-
ent and being teased, the social challenges of eating in restaurants,
and the lack of awareness of PA on the part of restaurant staff and
others. Moderating factors in the caregiver conceptual model iden-
tified in APPEAL-2 are reflected in previously reported observations
in qualitative studies of PA and/or food allergy. These include the
burden of meal preparation, ensuring the home is nut-free,” and dif-
ficulties with teenagers’ transitions to independence and the dimin-
ishment of caregiver control 102!

Although many of the main concepts described here have
been reported previously in food allergy studies, it is important
that these are confirmed specifically for PA.?Y?2 Previous qualita-
tive research documented caregivers’ fear and hesitation related
to AAI use,?* which was also reported by teenagers and caregiv-
ers in the current study. A large qualitative study of food allergy
described how fear of a reaction drove particular coping strate-
gies, conceptualized on a continuum from maximization (extreme
avoidance) to minimization (risky behaviours).” In APPEAL-2, the
colour spectrum in the conceptual models illustrates a comparable
concept.

The conceptual models help illustrate the wide-ranging im-
pacts of coping strategies required when living with PA and pro-
vide nuanced and novel insights into how coping strategies may
adversely impact mental well-being and everyday life. For exam-
ple, the use of “avoidance” has social and emotional consequences
for children and teens, and may impact normal development. The
use of “hygiene”’—involving frequent handwashing and having to
urge others to wash their hands before any potential contact—
was discussed spontaneously by approximately a quarter of chil-
dren and teenagers or their caregivers. This exemplifies how just
one aspect of peanut vigilance/avoidance can impact social in-
teractions, activities and relationships. In addition, over a third
of caregivers reported that their child's PA had a negative impact
on their work or career, including having to take time off and de-
creasing their working hours, demonstrating the potential socio-
economic impacts of PA.

Although the reported degree of impact of PA varied among par-
ticipants, no clear link was identified between past history of PA (such
as severity of reaction) and perceptions of the impact of PA. This il-
lustrates the importance of psychological as well as clinical variables.
The absence of such a link may be due to a reduction in uncertainty
when a reaction is experienced and is successfully managed,? or to
other moderators, such as levels of social support and awareness.
These findings will be further investigated using combined data from
APPEAL-1 and 2 and quantitative analysis. Additional longitudinal
research is also needed to reveal how these variables are temporally
related. The subgroup analysis also showed that participants with
PA and those with multiple food allergies reported similar themes
in the conceptual models. To the knowledge of the authors, this is a

novel insight not previously identified in quantitiative studies. These

results support and extend the results of a study in families with
peanut-allergic children, which found no differences between par-
ticipants with PA only and those with multiple food allergies in al-
lergy-related impact on quality of life or anxiety for children or their
parents/caregivers.?

Our results identify key opportunities to reduce the burden of
living and coping with PA. The central moderating role of “other
people” in the conceptual models demonstrates the importance
of increasing awareness and understanding of PA in both the
general public and healthcare professionals across Europe. More
training and information on AAIl use for adolescents and par-
ents of children and adolescents could reduce the fear of—and
increase confidence in—administering AAls.?#2° The uncertainty
around precautionary allergen labelling highlights the need for
regulations requiring clearer and more meaningful precautionary

allergen labelling in Europe?®?”

and for development of more in-
formative communication around food allergen risk and safety in
general.

The APPEAL-1 and APPEAL-2 studies contribute to a clearer un-
derstanding of the relationship between coping strategies and the
diverse psychosocial impacts of PA, which may facilitate the design
of optimally effective interventions. These findings may also help
identify subgroups of patients and caregivers who may benefit from
emerging treatments or need additional support, as well as the fac-
tors that impact therapeutic outcomes.

Some limitations should be considered when interpreting the
results of APPEAL-2. The study required recruitment minimums of
50% of participants reporting severe PA and 25% who had used an
AAl or experienced a life-threatening event. Therefore, all partici-
pants had a self- or caregiver-reported “moderate” or “severe” PA,
thus omitting individuals who perceived a milder impact. Only chil-
dren and teenagers with PA were included; the experience of adults
with PA was not studied. The caregiver sample was almost all fe-
male, thus underrepresenting male caregiver experience, and small
numbers of participants in some countries limited inter-country
comparison. Different interview methodologies (face-to-face and
telephone) were used, which may have affected data quality; how-
ever, the length of interview was the same across methods, and the
same concepts were revealed by participants in both face-to-face
and telephone interviews.

In conclusion, this large European qualitative study highlights
the varied and often substantial impact of PA on children, teenagers
and caregivers. The two conceptual models illustrate how strategies
related to coping and control are driven by the fear of PA reactions,
and the emotional, social, relationship and work impacts that stem
from this fear.

These results suggest that the current standard of PA care
and support is insufficient and in need of several improvements.
Attention to psychological and developmental factors, as well as
the moderating role of environmental variables such as commu-
nity and socioeconomic factors, is vital to improve the PA care
model. Specific needs include improved regulation of food la-

belling; better education about PA for the general public; more



DUNNGALVIN ET AL.

information for patients and caregivers (including the causes and
mechanisms of allergic reactions and the use of AAls for emergen-
cies); integration of psychological services in food allergy clinics;
and, potentially, treatments that can reduce the risks of PA and
thus alleviate its impacts. Creative qualitative and quantitative re-
search approaches will enable improved modelling of the costs,
risks and benefits of any treatment. The qualitative findings in the
APPEAL-2 study can help to broaden and enrich the knowledge
base for future PA studies.

ACKNOWLEDGEMENTS

The authors would like to express their great appreciation and grati-
tude to the patient advocacy groups involved in the APPEAL study
for their support and valuable input into the study design. BrainSell
provided analytical support for this study. Fiona Kenna, formerly of
Anaphylaxis Ireland, contributed to the recruitment for and design of
the study. Editorial assistance and medical writing support were pro-
vided by The Curry Rockefeller Group, LLC and funded by Aimmune
Therapeutics.

CONFLICTS OF INTEREST

ADG reports lecture honoraria/consultation fees from Aimmune
Therapeutics and research support from National Children's
Research Centre, Our Lady's Children's Hospital, Crumlin, Dublin
12. KG and SA are consultants to Aimmune Therapeutics. FT is
chair of the EAACI Patient Organizations Committee and mem-
ber of Team APPEAL; the national patient advocacy organiza-
tion has received honoraria from Aimmune Therapeutics. LR,
SS, MP, AS, PC and BH are members of Team APPEAL whose
patient advocacy organizations have received honoraria from
Aimmune Therapeutics. RR and AV are employees of Aimmune
Therapeutics. MF is a member of Team APPEAL and has received
honoraria from Aimmune Therapeutics for advice; honoraria
from Nutricia; research funding from NIAID, NIH, UK FSA, FARE,
MRC and Asthma UK Centre, UK Department of Health through
NIHR, National Peanut Board, Osem. HRF is a member of Team
APPEAL and reports honoraria from Aimmune Therapeutics. KB
reports consulting for Aimmune Therapeutics, DBV Technologies,
Bencard Allergie and HAL Allergy; speakers bureau for Aimmune
Therapeutics, DBV Technologies, HAL Allergy, Nutricia, Thermo
Fisher Scientific, ALK, Allergopharma and Nestlé, and conducting
clinical trials for Aimmune Therapeutics, DBV Technologies and
Hipp. MFR reports consultancies for Aimmune Therapeutics, DBV,
Novartis and Schreiber Foods; research funding from European
Commission, MINECO and ISCIII (Spanish government); speakers
bureau for ALK, Allergy Therapeutics, Diater, Fundacion SEAIC,
HAL Allergy and Thermo Fisher Scientific.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study captured in the cur-
rent article are available from the corresponding author upon rea-

sonable request.

WILEY-—27

ORCID

Audrey DunnGalvin
Robert Ryan

https://orcid.org/0000-0002-1540-3959
https://orcid.org/0000-0003-0827-3153

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Avery NJ, King RM, Knight S, Hourihane JO. Assessment of qual-
ity of life in children with peanut allergy. Pediatr Allergy Immunol.
2003;14(5):378-382.

King RM, Knibb RC, Hourihane JO. Impact of peanut allergy
on quality of life, stress and anxiety in the family. Allergy.
2009;64(3):461-468.

Roy KM, Roberts MC. Peanut allergy in children: relationships
to health-related quality of life, anxiety, and parental stress. Clin
Pediatr (Phila). 2011;50(11):1045-1051.

Shaker M, Greenhawt M. Peanut allergy: burden of iliness. Allergy
Asthma Proc. 2019;40(5):290-294.

Soller L, Clarke AE, Lyttle A, et al. Comparing quality of life in
Canadian children with peanut, sesame, and seafood allergy. J
Allergy Clin Immunol Pract. 2020;8(1):352-354.e351.

Blumchen K, DunnGalvin A, Timmermans F, et al. APPEAL-1: a
pan-European survey of patient/caregiver perception of pea-
nut allergy management. Allergy. 2020; https://doi.org/10.1111/
all.14414 [In press]

DunnGalvin A, Blumchen K, Timmermans F, et al. APPEAL-1: a mul-
tiple country European survey assessing the psychosocial impact of
peanut allergy. Allergy. 2020; https://doi.org/10.1111/all.14363 [In
press]

. Gallagher M, Worth A, Sheikh A. Clinical allergy has much

to gain from engagement with qualitative research. Allergy.
2009;64(8):1117-1119.

Pitchforth E, Weaver S, Willars J, Wawrzkowicz E, Luyt D, Dixon-
Woods M. A qualitative study of families of a child with a nut al-
lergy. Chronic llin. 2011;7(4):255-266.

Stensgaard A, Bindslev-Jensen C, Nielsen D. Peanut allergy as a
family project: social relations and transitions in adolescence. J Clin
Nurs. 2017;26(21-22):3371-3381.

DunnGalvin A, Gaffney A, Hourihane JO. Developmental path-
ways in food allergy: a new theoretical framework. Allergy.
2009;64(4):560-568.

DunnGalvin A, Polloni L, Le Bovidge J, et al. Preliminary develop-
ment of the food allergy coping and emotions questionnaires for
children, adolescents, and young people: qualitative analysis of
data on IgE-mediated food allergy from five countries. J Allergy Clin
Immunol Pract. 2018;6(2):506-513 e511.

Savage J, Johns CB. Food allergy: epidemiology and natural history.
Immunol Allergy Clin North Am. 2015;35(1):45-59.

Grabenhenrich LB, Dolle S, Moneret-Vautrin A, et al. Anaphylaxis
in children and adolescents: the European Anaphylaxis Registry. J
Allergy Clin Immunol. 2016;137(4):1128-1137.e1121.

Pouessel G, Tanno LK, Claverie C, et al. Fatal anaphylaxis in chil-
dren in France: analysis of national data. Pediatr Allergy Immunol.
2018;29(1):101-104.

Ramsey NB, Guffey D, Anagnostou K, Coleman NE, Davis
CM. Epidemiology of anaphylaxis in critically ill children in
the United States and Canada. J Allergy Clin Immunol Pract.
2019;7(7):2241-2249.

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):1169-1178.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol. 2006;3(2):77-101.

Morse J. The significance of saturation.
1995;5(2):147-149.

Qual Health Res.


https://orcid.org/0000-0002-1540-3959
https://orcid.org/0000-0002-1540-3959
https://orcid.org/0000-0003-0827-3153
https://orcid.org/0000-0003-0827-3153
https://doi.org/10.1111/all.14414
https://doi.org/10.1111/all.14414
https://doi.org/10.1111/all.14363

1248
—I—Wl LEY

20.
21.
22.

23.

24.
25.

26.

DUNNGALVIN ET AL.

Kerr C, Nixon A, Wild D. Assessing and demonstrating data satura-
tion in qualitative inquiry supporting patient-reported outcomes re-
search. Expert Rev Pharmacoecon Outcomes Res. 2010;10(3):269-281.
Rouf K, White L, Evans K. A qualitative investigation into the mater-
nal experience of having a young child with severe food allergy. Clin
Child Psychol Psychiatry. 2012;17(1):49-64.

Moen OL, Opheim E, Trollvik A. Parents experiences raising
a child with food allergy; a qualitative review. J Pediatr Nurs.
2019;46:e52-e63.

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):977-986.

Chooniedass R, Temple B, Martin D, Becker A. A qualitative study
exploring parents' experiences with epinephrine use for their child's
anaphylactic reaction. Clin Transl Allergy. 2018;8:43.

Brockow K, Schallmayer S, Beyer K, et al. Effects of a structured ed-
ucational intervention on knowledge and emergency management
in patients at risk for anaphylaxis. Allergy. 2015;70(2):227-235.
Dunn Galvin A. Chapter 8. The Impact of “Labelling” on the Beliefs,
Attitudes and Behaviours of Consumers with Food Allergy: A

27.

Multilevel Perspective. In: Astley S, ed. Health Claims and Food
Labelling. UK: Royal Society of Chemistry. 2019:127-140.
DunnGalvin A, Roberts G, Regent L, et al. Understanding how con-
sumers with food allergies make decisions based on precautionary
labelling. Clin Exp Allergy. 2019;49(11):1446-1454.

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section.

How to cite this article: DunnGalvin A, Gallop K, Acaster 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;50:1238-1248. https://doi.
org/10.1111/cea. 13719



https://doi.org/10.1111/cea.13719
https://doi.org/10.1111/cea.13719

