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Abstract

Health-related quality of life (HRQL) is influenced by physiological, psychological, and environmental variables and can be best
understood by considering the interactions of factors that cut across multiple levels. One of the most important issues relating to
treatment in food allergy is to identify, describe, and define predictors that may contribute to modify HRQL outcomes. The
research presented demonstrates that measures of HRQL are able to distinguish key features of known groups (e.g. relating to
reaction severity, treatment, allergen type/number, expectation of outcome) and delineate impact on hitherto unknown groups
(e.g. relating to personality types and coping styles). This heterogeneity may explain why HRQL or other patient-related
outcomes may differ in individuals during, or following any treatment or intervention. Patient-reported outcomes are relatively
poorly defined to date. Since HRQL has only been studied in relatively few oral immunotherapy trials to date, primarily looking
at caregiver HRQL, it is unclear which factors, measures, or subscales are most predictive of short- and/or long-term treatment
outcomes for which type of patient, and which time points for measurement are most informative. A standardised protocol that
incorporates HRQL and other relevant patient-related outcome measures and agreed definitions of outcomes would allow for the
comparison of efficacy of food allergy treatments between centres, trials, or countries. Further evidence-based research aimed at
exploring the effects of interventions on outcomes in food allergy is needed, including the influence of patient and parent factors
on protocol design. To this end, it is vital that patient-related outcomes such as improved HRQL are seen as a primary outcome
and are measured at multiple intervals during the trial duration and beyond. The creative use of methods and designs (both
qualitative and quantitative) to better understand the role of HRQL in immunotherapy treatment trials will enable improved
modelling of the costs, risks, and benefits of any treatment. Systematic analysis and modelling of antecedent factors, mediators,
and outcomes will be important to boost intervention effects and to maximise the overall benefits of treatment.
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Introduction with estimated costs of $24.8 billion annually [7]. Ninety per-
cent of food allergy is caused by eight foods (milk, egg, wheat,
soy, peanut, tree nuts, fish, and shellfish). Allergy to peanut,

tree nut, fish, shellfish, and sesame seed is considered to be

Food allergy is a major public health concern affecting up to
20 million European citizens, including around 1 in 20 infants,

with high costs to public health services [1-4]. Admission
rates for anaphylaxis have increased approximately 3-fold be-
tween 2005 and 2012 [5-9]. In the USA, prevalence has dou-
bled in 10 years, leading to > 300,000 annual hospital visits
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lifelong in 80-90% of cases, and potentially severe. Reactions
can occur upon initial exposure and from minimal quanti-
ties. Symptoms range from mild (itching, swelling, hives,
etc.) to more systemic involvement (gastrointestinal, cardi-
ac, respiratory, or multi-system involvement). Allergen
avoidance and self-injectable epinephrine are the current
standard of treatment for food allergy, but accidental inges-
tion is common, causing frequent and sometimes life-
threatening reactions [8—11]. Significant provider-level
heterogeneity in food allergy diagnosis/management and
variations in advising/counselling patients regarding indi-
vidual risk and natural history of disease, together with
diverse and unclear food labelling, can lead to uncertainty,
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confusion, worry, and low confidence in managing food
allergy [12-18].

Patient-related outcome measures (PROMs) are increasing-
ly being used in medical and health research. Measures of
symptoms, activity limitations, health status, health-related
quality of life (HRQL), and quality of life (QOL) completed
by patients are all examples of PROMs [19, 20].

QOL is a broad multidimensional concept that includes
subjective evaluations of both positive and negative as-
pects of life, including multiple life domains such as jobs,
housing, and health. HRQL is a health-focused QOL con-
cept that encompasses aspects of health that influence
QOL ratings. At an individual level, HRQL includes phys-
ical and mental health perceptions and their correlates—
including health risks and conditions, functional status,
social support, and socioeconomic status [13]. At an envi-
ronmental level, HRQL includes resources, conditions,
policies, and practices that influence a population’s health
perceptions and functional status. HRQL is an important
concept consideration because it can contribute to evalu-
ating the appropriateness and effectiveness of both
individual- and system-level interventions and outcomes.
Specifically, data on the multiple domains of HRQL can
inform decisions about innovative clinical practices, new
technologies, and resource allocation. HRQL measures
provide critical data for selecting among alternative inter-
ventions and for guiding decision-making when there is a
trade-off between treatment and HRQL [14]. HRQL mea-
sures can be generic or disease specific. The development
and increased use of disease-specific HRQL measures
have ensured that the impact of medical conditions and/
or treatments are now being evaluated from the perspec-
tive of their impact on the specific patient’s everyday life.
This construct is consistent with the emphasis on ‘patient-
centred care’ (health care responsive to the person’s wants,
needs, and preferences), a principle stressed in the
Institute of Medicine reports on quality [21].

Clinicians and policymakers increasingly recognise the im-
portance of measuring HRQL to inform patient management
and policy decisions. Evidence shows that HRQL measures
developed specifically for food allergy are more reliable indi-
cators of the positive and negative impact of disease and treat-
ment than clinical opinion or even some more traditional ob-
jective measures in tracking short- and long-term patient out-
comes. Both the European Medicines Agency (EMA) and the
US Food and Drug Administration (FDA) emphasise that out-
come measures selected for a study should be well targeted to
the specific patient population, which fundamentally rules out
the use of generic PROMs [22-24]. Both bodies now consider
the most widely used generic PROM, the SF-36, to be unsuit-
able for making claims about the value of treatments.

Research has shown that food allergy-specific measures
are valid and reliable and are responsive to important
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clinical changes [25-35]. Research into HRQL in food al-
lergy has also helped to raise awareness of patient issues
and provided a means of individualised assessment for a
patient or parent. The Food Allergy Quality of Life
Questionnaires (FAQLQ) are disease-specific developmen-
tally appropriate measures [25-35] that have been devel-
oped to assess HRQL in food allergy for all age groups and
parents and are the most frequently used HRQL tools in
food allergy research and practice. These include the
Parental Burden (PB), Parent Proxy Form (PF), 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 on HRQL in food allergy has shown a strong
adverse impact of the condition on parents and patients of all
ages. The central concerns relate principally to the psycholog-
ical impact of living with food allergy followed by the impact
of dietary and social restrictions. The most significant impair-
ment is the persistent fear of an adverse reaction, which has
more profound effects on emotional and social aspects of a
patient’s everyday life, than clinical reactivity induced by food
intake [36, 37]. With this in mind, it appears intuitive that a
treatment that induces tolerance (or sustained unresponsive-
ness) would improve the lives and safety of patients, particu-
larly for peanut allergy.

Recent studies have explored the efficacy of immunother-
apies such as oral (OIT), sublingual (SLIT), and epicutaneous
(EPIT) immunotherapies [38-44]. In a systematic review in
2017, the European Academy of Allergy and Clinical
Immunology (EAACI) assessed evidence on the effective-
ness, safety, and cost-effectiveness of allergen immunotherapy
(AIT) for IgE-mediated food allergy [45]. Twenty-five trials
evaluated oral immunotherapy (OIT), five studies investigated
SLIT, and one study evaluated EPIT. The majority of these
studies were in children.

Twenty-seven studies assessed desensitisation, and
eight studies investigated sustained unresponsiveness
post-discontinuation of AIT. Meta-analyses demonstrated
a substantial benefit in terms of desensitisation (risk ratio
(RR)=0.16, 95% CI 0.10, 0.26) and suggested, but did
not confirm, sustained unresponsiveness (RR =0.29, 95%
CI 0.08, 1.13). Only one study reported on disease-
specific HRQL, which reported no comparative results
between OIT and control groups. Meta-analyses revealed
that the risk of experiencing a systemic adverse reaction
was higher in those receiving AIT, with a more marked
increase in the risk of local adverse reactions. Sensitivity
analysis excluding those studies judged to be at high risk
of bias demonstrated the robustness of summary estimates
of effectiveness and safety of AIT for food allergy. None
of the studies reported data on health economic analyses.
Thus, although different research groups have used
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diverse protocols for the preparation of food allergens,
dose escalation, maintenance dose regimens, and OFC
procedures, there have been successes in desensitisation,
with some mechanisms underlying immunologic changes
after immunotherapy have been shown. In studies of OIT,
adverse reactions were usually localised, but severe sys-
temic reactions were observed in certain populations [43,
45, 46]. Studies of SLIT have demonstrated minimal side
effects, but overall efficacy is lower than that seen with
OIT [45-47].

With multiple small exploratory trials and some large
randomised-controlled phase 2 trials recently published and
under way, there is a clear progress and interest toward mak-
ing oral immunotherapy (OIT) a treatment option for patients
suffering from food allergies. The use of HRQL measures in
OIT can widen the parameters of benefits and harms of these
new treatments and allow for the development of process and
outcome quality indicators.

However, there are particular patient-related issues to be
addressed before OIT becomes an accepted option outside
of the research setting, over and beyond safety, tolerability,
and efficacy parameters. One of the most important ques-
tions relates to understanding what aspects (if any) of
HRQL, improve for whom, and how and why does this
improvement occur. To address this, we must investigate
the relationships between clinical variables, outcomes, and
measures of PROMs (particularly HRQL) to determine
what predicts and mediates good patient outcomes. An ob-
jective evaluation of HRQL and other patient-related out-
comes is needed. A clear understanding of the relationship
between treatment outcomes and HRQL will facilitate the
design of optimally effective interventions and treatments.
We can then identify critical intervention components that
influence behavioural and other mediators that in turn im-
pact the intended therapeutic outcomes [47]. We will also
be able to elicit the critical time points for administration of
such measures, which can inform standardisation of treat-
ment protocols. As therapeutic efforts focus more on im-
proving patient function and well-being, the need to under-
stand these relationships will increase.

This chapter will firstly examine studies of HRQL in food
allergy to identify potential psychosocial mediators of change
in OIT treatment, and patient selection factors. Secondly, we
will investigate the impact of OIT on patient-related outcomes
in studies that have used HRQL measures. Finally, in the
‘Discussion’ section, we will suggest methods and designs
to better understand the role of HRQL in immunotherapy
treatment trials that will enable better modelling of the costs,
risks, and benefits of this promising therapy.

The chapter does not focus on selection of question-
naires, which requires consideration of several key quality
standards, including the development processes, instru-
ment scaling, psychometric properties, and cultural

translation and adaptation processes. These issues have
been discussed elsewhere [48, 49].

Impact of Uncertainty and Fear of Reactions
on HRQL

In one of the first studies on children in 2003, using a generic
measure, the HRQL of children with peanut allergy was found
to be significantly lower than that of patients with type 1
diabetes [50]. The most significant impairment was the per-
sistent fear of an adverse reaction, which was not seen as
calculable. In the course of development and validation of
the FAQLQ questionnaires, participants of focus groups sug-
gested that the anxiety associated with the risk of a potential
reaction has more profound effects on emotional and social
aspects of a child’s everyday life, than clinical reactivity in-
duced by food intake [33]. Subsequently, the importance of a
subscale assessing this aspect of anxiety was confirmed using
clinical impact and factor analytic methodologies and was
found to affect not only allergic children and adolescents but
also their parents [27]. Children were also found to be ‘gener-
ally anxious’, that is the anxiety associated with food had
‘generalised’ to non-food situations. In some cases, children
perceive the use of public transport, going to parties, or trav-
elling on holiday as life-threatening [51-53].

‘Living with uncertainty’ appears as a central theme for all
age groups with food allergy, including parents. One of the
sources of uncertainty is reactions, that is how much allergen
may trigger a reaction, how severe that reaction may be, and
when and if the next reaction will occur. During the longitu-
dinal validation of the FAQLQ-PF [14], it was found that a
food challenge may alleviate this uncertainty and attendant
anxiety. The FAQLQ-PF was completed by parents of chil-
dren 0—12 years before the child underwent a clinically indi-
cated food challenge, and at 2 months and 6 months post food
challenge. Eighty-two children underwent a challenge in total
(42 positive; 40 negative). Although significant differences
were found between positive and negative groups on all
subscales and total score at 6 months [F (2,59)=6.221, p
<0.003], we found HRQL improved significantly post
challenge time points (all p <0.05) for both positive and
negative. A possible explanation for improvement in the
‘positive’ groups concerns the impact of uncertainty on
perception of HRQL.

Subjective expectation of outcome is a reliable predictor
and correlate of self-reported [35, 36]. The Food Allergy
Independent Measure (FAIM) measures the perceived risk of
an accidental reaction to food and the potential severity of that
reaction. It has 7 items answered on a 1-7 response scale with
a greater score indicating a higher level of perceived risk of
adverse outcome. Items include the chance that an accidental
reaction will occur, that it will be severe, that the respondent
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will die, and that the respondent or parent will be able to
effectively manage that reaction. Subjective expectation of
outcome is not only a reliable predictor and correlate of self-
reported HRQL in food allergy but is related to the perception
of safety and enjoyment in eating out, and the level of stress in
parents (both mother and father) and in the family [13]. If the
expectation of the likelihood of a reaction is strong and the
likelihood of managing that reaction is weak, then there is an
increased likelihood of avoiding social events and limiting the
variety of foods consumed, compared to individuals who ex-
pect a less adverse outcome.

Research has found [15] that up to 40% of parents perceive
that their child has a ‘very great chance’ of dying from a
reaction if an allergen is accidentally ingested (Fig. 1).

Alleviating uncertainty to any degree has beneficial effects
on HRQL. A food challenge (open or double blind) may be
valuable, not only as an essential diagnostic tool, but as a
therapeutic one [34]. HRQL improved for both children who
failed or passed a food challenge, suggesting that by providing
a sense of certainty and a safe context, a challenge or treatment
may have a positive impact on HRQL, irrespective of out-
come. The much feared event, a child having a reaction, was
managed with calm and the child was well afterwards, thus
decreasing uncertainty, fear, and dread in both the parent and
the child. The positive impact on HRQL may also have been
reinforced by specialist consultation, personalised informa-
tion, and interaction with other children with food allergy
during the food challenge.

The psychological mechanisms underlying this con-
cept may also be seen in a pragmatic randomised control
trial of 24-h helpline access to expert management advice
for food allergy-related anaphylaxis in children, which
was carried out in the Allergy Referral Centre in
University College Cork in Ireland in 2010 [54]. The
aim was to measure the effectiveness of providing 24-h
specialist paediatric advice in improving the quality of
life in children and their families with potentially life-
threatening food allergy (peanut, nut, egg, and multiple),
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Fig.1 Living with fear and anxiety: What is the likelihood that your child
will die from an allergic reaction? From [54]
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by comparing HRQL in intervention (N = 24) and control
(N=26) groups, at baseline and at 1, 6, and 12 months.

The study also sought to compare the number and se-
verity of incidents of suspected allergic reactions in both
groups and to compare the clinical and health service out-
comes in both groups. The protocol for the helpline was as
follows: direct access helpline number to ring in the event
of a suspected serious allergic reaction; phone was manned
24 h a day by a member of the paediatric allergy team
(paediatric allergist, a paediatrician, a Clinical Research
Fellow, and a Clinical Nurse); parents were advised to ring
the helpline only in the event of a suspected allergic reac-
tion; number could be shared with anyone acting in loco
parentis of the child (teacher, family member, babysitter,
etc.); older children could have access to the helpline num-
ber, if desired. One of three responses could be given to
parents: The event described is likely non-allergic in na-
ture, no treatment is needed; the event described is likely a
mild allergic reaction, give antihistamine and observe; or
the event described is possibly anaphylaxis, administer the
adrenaline autoinjector and call an ambulance to transport
your child to hospital.

Results showed that of the 24 children in the intervention
group, events were only reported to the helpline for 2 children.
For events in which the helpline number was contacted, the
allergic reactions were mild and successfully treated with an-
tihistamine only. For events in which the helpline number was
not contacted, 5 children had minor allergic reactions which
were treated successfully at home with antihistamine. HRQL
improved both for those who contacted and did not contact the
helpline. Significant difference in HRQL was found between
control and intervention groups over the four time points (p <
0.05) for all age groups, with better levels of HRQL in the
intervention group. These results suggest that food-allergic
children and their families were successful in both avoiding
the food in question and treating allergic events. In effect, 24-h
access to expert guidance, and not just the actual contact and
guidance given, was sufficient to have a significant impact on
quality of life by providing a ‘safety net’, thus lessening un-
certainty and improving confidence in management.

The Impact of the Development, Age,
and Gender on HRQL

The developmental process programmes physical and psycho-
logical health and HRQL over the life course. Differences
between age groups on HRQL have been found in many stud-
ies [25, 28, 33, 34], highlighting the importance of tracking
development in order to accurately assess HRQL at any one
point or over time. Using the FAQLQ-PF, age differences in
impact in an American sample were compared to European
samples [15]. In both Europe and the USA, significant age
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differences were reported and observed, with impact increas-
ing as the child’s age increased (in each case by 1.2 points on
the response scale). Figure 2 shows that developmental differ-
ences seen in FAQLQ-PF scores most likely reflect the social
and emotional changes that occur around early to middle
childhood and into adolescence.

Attention to subscales, in addition to overall score for
HRQL, is important in order to provide a comprehensive eval-
uation of the impact of age and gender. The most affected
HRQL domains/subscales vary according to age, gender,
and country (Fig. 3). The ‘social and dietary limitations’ sub-
scale is most impacted in younger children; however, a strong
increase in scores indicating worse HRQL in the food anxiety
subscale may be seen as the age category increases. Gender
differences may also be observed since this impact is particu-
larly pronounced for females (Fig. 3). Overall, girls are im-
pacted more negatively on the ‘emotional impact’ subscale
compared to males, whereas worse HRQL is found for males
on the ‘social and dietary limitations’ subscale.

An interaction between the number of foods, severity of
symptoms, number of reactions, and age has also been report-
ed [33, 34, 37]. The impact is more pronounced in older teens
and adults [31, 32]. Attention to age and gender and normed/
standardised scores are thus essential to ensure measurement
precision in clinical and trial settings.

The Impact of Co-morbidity and Poly-allergy
on HRQL

Recent studies demonstrate not only that food allergy and
asthma often co-exist but also that co-morbidity worsens prog-
nosis. Children with food allergies and asthma are more likely
to have near-fatal or fatal allergic reactions to food (among
which are respiratory symptoms) and more likely to have

severe asthma [55] with negative impact on HRQL.
Compared to patients with single food allergies, patients with
multiple food allergies experience a greater decrease in
HRQL, are more likely to suffer from dietary deficiencies,
and are less prone to spontaneously outgrow their food aller-
gies [55]. HRQL reduced even further in cases where children
report gastrointestinal vs respiratory symptoms, and the pres-
ence of co-morbid conditions such as asthma and atopic der-
matitis [55].

Cross-sectional studies show that feeding dysfunction oc-
curs in 14 to 58.9% of children with eosinophilic gastrointes-
tinal disorders (EGID), which may be co-exist with food al-
lergy [56].

Since children develop feeding skills during infancy and
throughout childhood, any disruption of this pattern, caused
by discomfort or inflammation, can result in life changing,
maladaptive eating behaviours [56-59]. Although studies to
date have not focused specifically on food allergy co-morbid-
ity, we do know that children with EGID have poorer psycho-
logical functioning, with greater internalising symptomology
and a higher degree of somatization than their healthy peers
[60]. Harris et al. [61] found 69% of children with EGID
experience poor psychological functioning, ranging from so-
cial and school difficulties to depression and anxiety. Parents
of children with EGID experience negative changes in all of
the functional domains that comprise health-related quality of
life (HRQL), using generic measures [56].

Recently, disease-specific questionnaires are being devel-
oped for conditions that may co-exist with food allergy [62].
For example, during the ongoing development and validation
[63] of the Food Protein-Induced Enterocolitis Syndrome
(FPIES) HRQL questionnaires (parent self-report and parent
proxy forms), it was found that 60% of the sample of 345
infants (aged 0-2 years) had a co-morbid condition including
food allergy and asthma. The majority of parents (85%)
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Fig. 3 Age and gender 4 DUNNGALVIN ETAL
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TABLE II. Distribution of mean scores for FAQLQ-PF subscales and total scale for US sample over 3 age groups: Comparison to European

03y
Subscale M F Al

European average mean M F All

46y 712y

European average mean M F All  European average mean

EI 267 271 269
FA 253 253 253
SDL 422 403 416
Total 315 309 313 26

355 403 376 391 425 4.06
379 439 405 427 463 442
401 452 423 429 452 439
380 434 403 32 416 445 429 38

F, Female; M, male.
*Higher mean score indicates poorer HRQOL

reported that FPIES caused high levels of stress and worry.
Parent issues of concern for their children included problems
with nutrition, avoidance, sleep, feelings of difference, anxiety
surrounding reactions, and feeding problems.

The Impact of Environmental Factors on HRQL

HRQL is influenced by physiological, psychological, and en-
vironmental variables and can be best understood by consid-
ering the interactions of factors that cut across multiple levels.

Strong moderators of HRQL include the number of foods
avoided, the amount of activities that families and friends can
take part in, and the level of enjoyment and perception of safety
in eating out [62]. Social restrictions are informed by restric-
tions in diet, highlighting the integral role that food plays in
today’s world, particularly in socialising. Therefore, it is not
surprising that ‘avoidance’ has an adverse impact on HRQL.
Polloni et al. [51] found that mean state anxiety of children with
food allergy was significantly higher in ‘avoiders’ compared
with ‘non-avoiders’ (general population). A significant associ-
ation was also found between maternal and child state anxiety.

Fig.4 ‘Choice under uncertainty’
: Flow chart showing the links
between poor quality information
and beliefs, attitudes, outcomes

Increase
in PAL

Allergic reactions unpredictable

Search for sense of control/certainty

* PAL Precautionary Allergen Labelling
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Children, teens and parents need to cope
with normal developmental changes

Developmental stage and environment have a strong influ-
ence both on the type of event and on the type of food that is
encountered or how that event is experienced and managed.
When children are young, they rely on parents, which includes
speaking and negotiating with restaurant staff, teachers, and
other parents and ensuring an activity or food is safe. In cases
where a product or food did not cause a reaction, and was seen
as ‘safe’, a subsequent reaction with the same or similar
product/food creates more worry and confusion. Inconsistent
information from health professionals and other sources (such
as from the internet) on the likelihood of reactions or level of
avoidance needed, and poor-quality labelling, lowers percep-
tion of control and confidence in management. These, togeth-
er with low general awareness, make diets and social events
more restrictive than adolescents and young people in par-
ticular believe they need to be [53]. Figure 4 is a flow chart
showing the links between poor-quality information, and
beliefs, attitudes, and outcomes.

The development of autonomy is an important step in ad-
olescence; however, this may be delayed in some food-allergic
adolescents because of a high reliance on parents to ask about
allergens in restaurants or remembering to carry an adrenaline
autoinjector (AAI) [52, 53].

Children, teens and parents need to cope with

“ constant vigilance & avoidance

Experience
Inconsistency in products with PAL*/No PAL
Inconsistency in Reactions when consuming products with PAL/No PAL
PALs & information unreliable -
Beliefs
Low level of control /trust
High level of uncertainty/frustration/fear
| . Impact
Low confidence in coping, decision making, and management
Discount PALSs, define own thresholds, and/or PAL
wording/phrase implies a level of risk .
» 8/ ? Behaviour
Increased Risk/ Anxiety /Reduced Choice/Poor HRQL
Outcomes
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Parents are one of the most important actors in a child’s
environment. Parent attitudes and beliefs have a strong impact
on their children’s own attitudes and beliefs and hence on
HRQL. Parents report that their feeling of risk is always pres-
ent. Living in a constant state of fear of an accidental food
reaction can have a major impact on an individual’s HRQL.
Research has shown that the restrictions in daily activities are
perceived as greater in families with food-allergic children
than in families with children with rheumatic disease [50].
Parents face a difficult challenge to ensure children have good
nutrition as well as ensuring their children are safe from reac-
tions. Activities which take place outside the home, such as
school events, school trips, overnight stays with friends, and
parties, are particularly affected. Parents may avoid enjoyable
activities such as dining out, travelling, and shopping. In the
USA, 41.8% of parents are not comfortable going on vacation
during which they spend a night away from home [7, 64, 65].
In turn, children are either excluded from social events or need
to be accompanied by their parents [7]. Because of this, parents
may struggle in supporting children’s independence while con-
trolling their own anxiety and genuine fears of risk. Although
many parents perceive the resulting overprotectiveness as not
beneficial for their child, they see no alternative [7].

Almost 30% of parents reported visiting their child’s school
at least once a month to discuss aspects of their child’s allergy
with teachers and carers. The level of stress and anxiety and
the restrictions to everyday activities are greater in families
with younger children than those with older children.
Heightened worry is particularly noticeable at ‘transition
points’ (such as the move from pre-school to primary school
and secondary school) and family conflict can sometimes re-
sult from differences in attitude between parents, and between
parents and children [52, 53].

Environmental factors drive adolescents and young peo-
ple to develop particular strategies to deal with allergen
avoidance and ensuring emergency medication is avail-
able. Risk decision-making around consuming unfamiliar
foods is based on parameters such as whether they are
eating in a familiar environment, whether their parents
are present, the distance to the next emergency department,
or the availability of an AAI [7, 53, 66]. For example,
living in student accommodation or shared housing,
heightened feelings of uncertainty and participants de-
scribed numerous reactions and fear of reactions, from
poor kitchen hygiene and management [53]. Food venues
are generally held to be unsafe and hence choice in venue
is greatly restricted [7, 52, 53, 66]. Perceived susceptibility
and expectation of adverse outcome are therefore higher in
new or unfamiliar environments due to the likely increased
presence of a particular allergen [52, 53].

Where no information on food ingredients is available,
adolescents often report using a strategy whereby they try
small amounts and, in the absence of an adverse reaction,

continue eating until symptoms appear [52, 53]. This ap-
proach has been shown to lead to more frequent adverse reac-
tions [10, 67]. In a British study, a third of adolescents report-
ed that they had not checked the list of ingredients prior to
their last adverse reaction [67]. Only a quarter consistently
refrained from consuming products containing trace elements
of the relevant allergen. A substantial proportion of individ-
uals (38%) did not having an AAI with them during severe
reactions, including those with numerous food allergies, and
frequent and severe reactions [7, 10—68]. For those who do
carry an AAI, many (of all ages) are unsure as to how and
when they should use an autoinjector and even when this step
has been taken, they are unclear on how to effectively manage
a reaction [53].

As children grow up, they develop a gradual awareness of
difference in the social environment. The inability to take part
in social rituals, such as accepting food and being subject to
special considerations, gives rise to the feeling of ‘being apart’
from others. The presence of a food allergy has been found to
affect school performance with allergic children having a
greater number of school absences and in adulthood being less
likely to be in full-time employment than their peers [69].
Bullying behaviour toward food-allergic children at school
and during leisure time has also been reported [70]. Thirty
five percent of children and adults report being bullied and
of these greater than 20% were bullied, teased, or harassed by
a teacher or other school staff. The children reported, among
others things, being threatened with or chased with an aller-
gen, having their safe food removed or contaminated, threats
to use or break their autoinjectors, being called names, called
blamed for not being allowed to have food at parties, and
excluded from activities. Many children did not report this
sort of teasing at home for fear of causing their parents more
concern. In only 12% of these cases, the bullying had been
punished or disciplined. Furthermore, children reported feel-
ing angry, isolated, and confused as to why they were targeted,
feeling vulnerable, and being hesitant to eat at school after an
incident.

An important mediator of the effectiveness of any change
in policy or legislation on food labelling in improving HRQL
is at the level of the environment and depends on the attitudes
and perceptions of those with food allergy, food providers, and
general public.

The change in EU legislation (December 2014) requiring
retailers of non-pre-packed foodstuffs to provide customers
with information relating to the content of 14 allergens (pea-
nuts, tree nuts, milk, soya, mustard, lupin, eggs, fish, mol-
luscs, crustaceans, cereals containing gluten, sesame seeds,
celery, and sulphur dioxide) (at levels above 10 mg/kg, or
10 mg/l) in their products, may improve perceptions of safety
and enjoyment in eating out.

A recent study on the impact of the ‘Food Information for
Consumers Regulation’ investigated the experience of eating
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out on the Island of Ireland in 2013 for consumers with FHS
or a child with FHS, prior to and following (2016) the intro-
duction of the legislation [71]. Results showed that between
2013 and 2016, the legislation had a positive impact of service
provision with a significant decrease in number of venues
refusing service and food venues reported as more accommo-
dating to those (parents and patients) with a food hypersensi-
tivity. Participants reported a better perception of safety when
eating out, improved well-being, and quality of life.

Important factors contributing to perception of safety and
quality of life were as follows: ‘more choice in eating venues’,
‘more choice in food venues’, and ‘more choice in destination
at both home and abroad’. They also reported ‘eating out more
often’. Improvement not significantly influenced by non-
modifiable independent factors, such as location, participant
type, type of food hypersensitivity (food allergy, coeliac dis-
ease, food intolerance, etc.), and past severe reaction, but by
modifiable factors, such as better information provision and
level of accommodation by staff.

The integrated approaches to food allergen and allergy
management (IFAAM) aimed to develop evidence-based ap-
proaches and tools for management of allergens in food, inte-
grate knowledge derived from their application into food al-
lergy management plans and dietary advice, and develop strat-
egies to reduce the burden of food allergies in Europe. The
iFAAM labelling survey [72] was developed for adults and
parents of children with food allergy and distributed across
five countries in Europe. iIFAAM is a EU-funded project that
aims to improve the management of food allergens by the food
industry for the benefit of consumers, especially those with
food allergies. The general aim of the survey was to under-
stand more about how those living with food allergy assess
risk when making decisions based on precautionary allergen
(‘may contain’) labelling. The approach focused on assessing
consumers’ preference in how the risk of allergen contamina-
tion was communicated on the food label within the context of
a quantitative risk assessment framework across Europe. The
outcomes from this research are intended to inform issues of
acceptability and provide a basis for the development of more
informative communication around food risk and safety.

The iIFAAM survey was targeted at adults and parents of
children with food allergy and distributed across five countries
(N=1582) in Europe (Ireland, the UK, Germany, the
Netherlands, and Spain). Results showed a large proportion
of consumers currently do not understand or have any confi-
dence in how food manufacturers communicate the risk of
allergen contamination and, for this reason many do not look
at precautionary labels. Participants wanted a label that stated
clearly that a product had undergone a risk assessment and
stated that this would improve anxiety, perception of safety,
confidence, and trust. In effect, these results show that clearly
communicating to consumers the process that has led to a
decision to place a label on a food product may positively
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impact on a wide array of attitudes and on HRQL related to
making purchasing decisions [72].

The Impact of Coping Style on HRQL

The way in which children and adolescents perceive and cope
with chronic health conditions is considered as an increasingly
important predictor of health and psychological well-being in
clinical and psychosocial research [73]. Since the foundation
for food allergy management begins at a young age, taking a
developmental perspective in how coping evolves is impor-
tant [73]. Parental attitudes have a strong impact on how chil-
dren themselves cope with food allergy [15, 52, 53]. A high
proportion of parents were found to be not confident in man-
aging food allergy with regard to recognising, treating a reac-
tion, reading labels, or feeling in control of their environment
[74].

Qualitative studies can help to bridge the gap between sci-
entific evidence and clinical practice [75], providing a nu-
anced picture of complex phenomena, while also allowing
for cross case comparison. They are also an important step
in the development of quantitative instruments [75]. In food
allergy, qualitative studies have typically been carried out with
very small samples, making it difficult to discover the path-
ways between common factors.

A developmental model on experiences, emotions, and
management related to growing up and living with food aller-
gy has been described [52]. Data was analysed from 16 focus
groups conducted in Ireland, with children aged 618 years,
and found three main themes: experiences (living with uncer-
tainty, living with difference, living with the rules); search for
normality (integration, control, identity, health, well-being);
and management and coping (maximisation, balanced adapta-
tion, minimisation). The applicability of this developmental
model was then investigated in a large data set from six coun-
tries (Ireland, England, Scotland, the USA, the UK, Italy,
Australia) and to generate a first phase item pool that will form
the basis for four short user-friendly FA-specific question-
naires to measure coping and emotions in children, teens,
and young people [53]. In the analysis, attention was paid to
any external and internal mediators between emotions and
coping in food allergy.

The expanded Food Allergy Coping and Emotions (FACE)
developmental model [53] shows how food allergy impacts
experiences and emotions in children and young people, me-
diators of coping style, and demonstrates why outcomes might
vary from patient to patient. The use of a large qualitative data
set was innovative (N =380). It has five major themes: (i)
experiences and emotions; (ii) search for normality; (iii) man-
agement and coping; and (iv) ‘external mediators’ and (v)
‘internal mediators’ (between emotions and coping) Fig. 5.
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The FACE model describes how the emotions attached to living
with food allergy (including embarrassment, fear, anger, frustration,
worry, anxiety, and confusion) drive a search for ‘normality’ which
in turn gives rise to particular types of coping strategies. The link
between emotions and coping is influenced by external and internal
mediators (including context, developmental stage, type of allergen
and experience of reactions, food allergy beliefs and perception of
disease intrusiveness). The themes were present and consistent
across countries, with remarkably similar wording and phrasing
used by participants, although these differed according to age.
Both genders had similar emotions and coping styles although
males felt less able to communicate their fears to friends and peers,
particularly in adolescence and young adulthood. A further paper
specifically relating to parents is currently in preparation.

Early life experiences provide the foundation for later
behaviours. The first developmental period occurs between
0 and 7 years, when children feel a strong sense of protec-
tion. The period between 8 and 11 years a time of ‘growing
awareness’. As their social worlds expand, feelings of ‘oth-
erness’ and difference develop, along with a perception of
threat and uncertainty. Increasing autonomy, particularly
between the years of 12 to 15, necessitates ‘adaptation’ to
new circumstances and unfamiliar contexts. Participants
face a ‘tension’ as they attempt to balance a search for

Cluster 1 Cluster 2
.E veryday . External mediators
experiences/emotions

Supports/Barriers
HCP/Support
group/internet/other
communications on
diagnosis, likelihood of
outcome & severity
Attitudes & awareness -
Schools/ Food Venues/
Peers

Product labelling

Living with
the Rules

Living with
Difference
Allergen/Reactions
Type
Presence in environment
Reason for reaction/previous
reactions/severity

Context
Home/Social/School/Work
Familiar/ Unfamiliar/
Hygiene/Information

Living with
Uncertainty

Perception of Self
Risk propensity
Risk tolerance
Stress tolerance
Self-identity
General self-efficacy

safety with integration and positive identity. In emerging
adults, we see a ‘consolidation’ of coping style.
Participants’ experiences and the emotions attached to
these heighten their perception of threat without impacting
constructively on their level of perceived control and con-
fidence in management. Although some who use minimi-
zation or maximisation are aware that this type of coping
causes them distress or harm, they find it difficult to imag-
ine alternative ways of coping. In contrast, participants
who were adaptively balanced used ‘the rules’ flexibly,
minimising risk while enjoying a high degree of social
integration and positive self-identity. The findings confirm
and extend previous qualitative and quantitative research
on the experience of living with and managing food aller-
gy, discussed above. Adolescents and young people are at
high risk of adverse outcomes relating to reactions
[10-13], sense of self [9, 26], management style [13, 14],
and mental health and well-being [5-8, 15]. These findings
throw light on the possible precursors to these documented
outcomes and underscore why HRQL or other PROMs
may differ in individuals during, or following any treat-
ment or intervention. Success, as defined by improved
HRQL, may therefore necessitate ensuring that interven-
tion protocols are tailored to the characteristics and needs

Cluster 2 Cluster 1 Cluster 1
Internal mediators Driver/Cue to Management
Action /Coping

Food Allergy Beliefs
Perceived Severity
Perceived Susceptibility
Perception of outcome
Health Self-efficacy

Maximisation

Search for

Normality
Safety
Integration
Control
Identity
Confidence
Well-Being

Balanced
Adaptation

Minimisation

Food Allergy
Intrusiveness

Perceived Quality of life

Developmental Stage
Age/Gender
Development

Transition points

Perception of Risk
Perception of Control
Disease identity
Confidence in management

<7yrs
Protection

8-12 yrs
Growing awareness

13-16 yrs
Adaptation

17-23yrs
Consolidation

Fig. 5 The Food Allergy Coping and Emotions (FACE) developmental model. From [76]
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of patients. Understanding the key emotional and coping
factors relating specifically to food allergy may provide an
important complement to HRQL and offer a more nuanced
or sensitive way to measure outcomes.

The Impact of Self-Efficacy on HRQL

In 2002, the World Health Organization (WHO) released
Innovative Care for Chronic Conditions: Building Blocks for
Action, drawing global attention to the rise of chronic condi-
tions [77]. The document emphasises the importance of put-
ting people at the forefront of their own care, that is
supporting, facilitating, and encouraging individuals to make
informed decisions about management.

Self-efficacy (SE) is conceptualised as the belief that one
can perform confidently and capably in a given situation [78].
It is an important determinant of emotional and behavioural
response to stressors. SE is not a fixed trait, but varies with
experience and with contextual or environmental factors [78].
Therefore, it can be modified through intervention. S.E. has
been found to be a distinct but related concept to HRQL in
food allergy [74]. In other healthcare fields, self-efficacy has
been associated with successful chronic disease management
[79], but has been minimally explored in food allergy. Since it
is important that disease-specific measures are developed that
are clearly linked to relevant issues for a particular condition
or phenomenon, the development of a validated outcome mea-
sure for food-allergic families could help better monitor life
with the disease, as well as helping to evaluate emerging food
allergy therapies, both clinical and educational. Use of such a
measure would also allow us to understand how self-efficacy
influences HRQL (and vice-versa). A study describing a first
phase development of a Caregiver Self-Efficacy Scale for
Food Allergy Self-Management (FASEQ) assessed how self-
efficacy is related to caregiver food allergy HRQL [74]. The
data was collected from a diverse United States caregiver pop-
ulation, including two different groups of caregivers of chil-
dren with food allergy, multiple patient support groups, and a
clinical referral centre. Results supported the preliminary psy-
chometric soundness of the FASEQ as a tool to assess care-
giver self-efficacy and self-management in food allergy. The
measure comprises eight self-efficacy items comprising two
domains covering medical care and social functioning as-
pects, each of which can differentiate between reaction
severity, epinephrine use, race, allergen type, and number
of allergens. The FASEQ has a minimally clinical impor-
tant difference of 0.3. In multivariable analysis, FAQL-PB
score is independently associated with FASEQ score. Since
they covary, if self-efficacy is improved, HRQL will also
improve. The FASEQ is also able distinguish key features
of ‘known groups’ (reaction severity, treatment, allergen
type/number). The model also shows that S.E. is an
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important but not sufficient predictor of HRQL and there-
fore other variables, such as age and population type, must
be taken into consideration. In addition, individual differ-
ences such as illness-perception, personality and health
beliefs are likely to influence HRQL and to moderate or
mediate the association with self-efficacy [78].

An increased understanding of the interplay between
HRQL and self-efficacy may potentially enhance patient-
clinician communication and allow for the clinician to select
interventions that are appropriate and targeted specifically to
that patient. HRQL measures together with the FASEQ might
be used as tools to focus communication on coping with food
allergy or in difficulties in managing risk and exploring adap-
tive strategies. Coping skills training and techniques and com-
munications skills might be particularly useful. With regard to
treatments or interventions, an increase in self-efficacy is a
valid and important outcome, particularly in the context of
food allergy, where management is central.

The Impact of Mental Health Factors
and Personality on HRQL

Research has shown that children and adolescents with food
allergies perform worse in overall general health scores than
their non-allergic siblings or healthy controls [25]. With re-
gard to mental well-being, adolescents and young people (be-
tween the ages of 13 and 25) with food allergy are at increased
risk of developing problems such as anxiety, depression, rela-
tional difficulties, and psychological problems in general,
when compared to their peers [80-83]. This period is also
associated with the highest death rate due to allergic reactions
to foods [9-12].

Compliance with clinician advice on safety and manage-
ment is often poor, leading to adverse outcomes [13—15].

In terms of personality characteristics, research has found
that young people with food allergy reported higher levels of
alexithymia compared to a matched healthy sample and is
associated with anaphylaxis among patients [83].
Alexithymia is a multifaceted personality construct described
as ‘a lack of words to express emotions’ [81, 82]. Alexithymia
is described on a continuum and normally distributed in the
general population, where prevalence is 10-13% [81, 82].
Interest in alexithymia has increased considerably particularly
within interdisciplinary research, with numerous investiga-
tions in clinical research, cognitive psychology, neurobiology,
and psycho-neuro-endocrinology [84]. There is evidence
linking alexithymia to impaired immune function [85, 86],
with some research reporting a diminished immune-
mediated cellular response in alexithymic individuals with
over-secretion of glucocorticoids [87, 88].

Alexithymia may skew the Th-1/Th-2 balance toward Th-2
dominant immunity and lower cell- mediated (Th-1) immune
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response and may increase an individual’s risk for stress relat-
ed disorders. The up-regulation of Th-2 response with im-
paired Th-1 response could contribute to the pathophysiology
observed in allergic disease.

The alexithymia construct describes a difficulty in identi-
fying feelings and distinguishing between feelings and the
bodily sensations of emotional arousal; constricted imagina-
tion and difficulty describing feelings to other people; and a
stimulus-bound, externally oriented cognitive style [84].
Alexithymia plays a role in influencing clinical outcomes
and is associated with a lack of constructive coping strategies
such as the ability to modulate emotional arousal, to properly
express or suppress emotions, to gain and use social support,
or to cope with painful emotions [84], therefore resulting in
avoidant coping and negative affect. Avoidant coping strate-
gies are associated with psychological distress in food allergy
and can mediate the link between illness perceptions and out-
come [52, 53, 89]. Focusing on and venting of emotions sig-
nificantly predicted greater stress, somatic symptoms, anxiety
and insomnia and severe depression [84]. A recently pub-
lished study [90] explored the associations between coping
strategies, alexithymia, and anxiety among 92 food-allergic
adolescents and young adults.

Respondents with higher alexithymia also had higher
levels of trait anxiety, used avoidance as coping strategy over
and above other coping strategies such as problem solving and
positive thinking, were younger in age (< 19 years), will have
experienced anaphylaxis, and will have lower social support.
Accurate perception of symptoms is a crucial factor for correct
self-management in food allergy and may also have an impact
on the perception of the effectiveness of any intervention or
treatment. Recognising the specific role of affect regulation in
health behaviours may constitute an important step in
supporting patients. HRQL and other patient outcome mea-
sures might be used as tools to focus communication on cop-
ing with food allergy or in difficulties in managing risk.

The Impact of Oral Inmunotherapy on HRQL

Changing the natural course of disease in patients with food
allergy is a hot topic of research. Recent research in food
allergy treatment has focused on developing safe and effective
therapies, and the most active area of research for food allergy
involves immunotherapy [45].

Allergen immunotherapy has been used to treat allergic
diseases since the early 1900s [37]. For food allergy, the major
forms of immunotherapy are oral immunotherapy (OIT), sub-
lingual immunotherapy (SLIT), and epicutaneous immuno-
therapy (EPIT).

The first successful use of OIT to treat a food allergy was
reported in 1908 in a child with severe egg-induced anaphy-
laxis [37]. After this first successful trial, no additional trials of

OIT for food allergy were reported until Patriarca et al. [38]
published results of a successful OIT for milk, egg, fish, and
orange allergies in 1984. Significant progress has been made
in the field in the last decade, particularly with regard to
allergen-specific immunotherapies [45].

Success is balanced by potential risk of an allergic reaction
with every dose. With peanut allergy, the annual rate of severe
reactions is 1.6% [45]. In their retrospective study of 5 clinical
practices performing peanut OIT in the USA, Wasserman and
colleagues [91] reported 95 uses of epinephrine in 352 patients
over an average of 1.8 years (annual rate of 22%). However, it
must be appreciated that in the context of OIT, severe reac-
tions are anticipated and thus recognised and treated promptly.
Only 3 of the 95 reactions required a second epinephrine and
none required more intensive treatment [91]. More important-
ly, it should be noted that from a patient’s point-of-view, those
severe reactions are generally acceptable. Food allergy is as-
sociated with a decrease in quality of life mainly due to the
anxiety of potential reactions and secondary social impact.
The context of ‘expected’ reactions with OIT differs from
the uncertain but potential accidental reactions with avoid-
ance. DunnGalvin et al. [54] examined factors related to
HRQL that may influence parents’ decision to allow their
children to participate in research on clinical food allergy.
Parents of children with food allergies were offered investiga-
tional oral immunotherapy (OIT) in a regular outpatient clinic.
Forty parents (group A) declined, and 25 parents (group B)
agreed to take part. Both groups agreed to complete the Food
Allergy Quality of Life-Parent Form and the Food Allergy
Independent Measure. Children were aged between 1 and
12 years (mean 6.5 years). Groups A and B displayed a similar
and typical distribution for gender, age, number of foods, se-
verity and number of symptoms, and socioeconomic vari-
ables. Parents who chose to enrol their children in the OIT
trial reported a similar impact of food allergy on the HRQL
of their children as parents of children who did not volunteer
for the study. Participating parents perceived a significantly
higher likelihood (odds ratio 6.753) of their child having a
severe reaction and dying if food is ingested. By using this
model, the likelihood of taking part in immunotherapy could
be predicted accurately in 90% of cases. This study, together
with finding that a food challenge (open or double blind) may
be valuable, not only as an essential diagnostic tool, but as a
therapeutic one [14] has implications for the selection, recruit-
ment and management of patients in OIT trials. The results
suggest that by providing a sense of certainty and a safe con-
text, a treatment may have a positive impact on HRQL, irre-
spective of outcome, and echoes the point made above on
tailoring interventions to the characteristics and needs of
patients.

This positive impact may have been reinforced by special-
ist consultation, personalised information and interaction with
other children with food allergy during the food challenge.
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Preliminary results from a qualitative study carried out in
the USA, suggest that OIT operates as a buffer against an
accidental exposure and is a major motivator for entering a
child in peanut allergy therapy [92], personal communica-
tion). Nineteen semi-structured interviews of OIT/EPIT par-
ticipants were conducted with caregivers. Partial review of the
coded transcripts to date show that caregivers of peanut aller-
gic children enrolled in OIT/EPIT phase III trials are motivat-
ed by the potential of decreased reaction severity upon expo-
sure, increased time to react to allow for assessment by others,
or increased threshold of peanut exposure tolerated.
Interestingly, some, but not all, caregivers reported that trial
participation decreased their anxiety secondary to experienc-
ing a severe allergic reaction that was promptly treated.

However, as noted in the ‘Introduction’ section, despite an
increase in the awareness and prevalence of food allergy, and the
adverse outcomes reported in HRQL, there is limited patient-
related outcomes based research into food allergy OIT [45].

In 2013, Otani and colleagues investigated multiple food
allergens oral immunotherapy (mOIT) on FA-specific HRQL
in the caregivers of participants with multiple, severe food
allergies [93].

Caregiver HRQL was assessed using the Food Allergy
Quality of Life—Parental Burden (FAQL-PB) Questionnaire.
Parents of participants in two single-center Phase I clinical
trials receiving mOIT (rn=29) or rush mOIT with anti-IgE
(omalizumab) pre-treatment (n=11) completed the FAQL-
PB prior to study intervention and at 2 follow-up time points
(6 months and 18 months).

Parents of subjects not receiving OIT (control group, n =
10) completed the FAQL-PB for the same time points.
Caregivers of participants in the mOIT group (n=29) had a
significant improvement in HRQL score at 6-month follow-up
(mean 2.5, 95% CI 2.0-30) and 18-month follow-up (mean
1.8, 95% CI 1.4-2.1) compared to baseline (»p <0.0001).
Caregivers of participants in the rush mOIT group (n=11)
also had a significant improvement in HRQL score at 6-
month follow-up (mean 1.7, 95% CI 0.9-2.6) and 18-month
follow-up (mean 1.3, 95% CI 0.3-2.4) compared to baseline

Fig. 6 Percentages of participants
with deterioration, no change, or
improvement in HRQL scores.
Percentages of participants whose
HRQL scores deteriorated
(change > 0.5) remained
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(»p=0.001 and p = 0.005, respectively). HRQL worsened sig-
nificantly (p <0.01) in the control group (n =10) from base-
line (mean 3.6, 95% CI 2.9-4.3) to 6-month follow-up (mean
4.3, 95% CI 3.9-4.8) although at thel8-month follow-up,
scores were comparable to baseline HRQL. The authors did
not find an association between the number of foods or ad-
verse events and the change in HRQL score in either group
although they attributed this to a possible lack of power for a
subgroup analysis (Fig. 6).

Although this was a phase I study and was not placebo-
controlled, the findings are important in that the efficacy of
OIT is typically measured by the ability to tolerate food aller-
gen after discontinuation of therapy (clinical tolerance or
sustained unresponsiveness). As in the studies described
above, this finding shows that the intervention or treatment
itself, in this case desensitisation even without discontinuing
therapy, provides significant and persistent improvement in
caregiver quality of life. This suggests OIT can be of benefit
to caregiver HRQL even in the absence of sustained unrespon-
siveness and may be preferred by caregivers to allergen avoid-
ance. Home dosing reactions, which are expected and for
which the patient is prepared, may be less anxiety-producing
than the constant fear of accidental reactions and uncertainty
of day to day living with food allergy. However, it is also
possible that the intense follow-up with bi-weekly visits to
see food allergy specialists during OIT escalation phase posi-
tively affects the treatment group.

The same authors carried out a follow-up study in 2014 with
a new population, a larger sample size (n=57), and a longer
follow-up of 24 months [94]. Factors associated with worse or
improved HQRL scores were examined, including age, asthma,
and respiratory allergic reactions during therapy. The same par-
ent answered the FABQL-PB questionnaire at baseline and for
6-month, 12-month, 18-month, and 24-month time points. The
authors report that this study lacked power to detect significant
differences between some types of food allergens and between
quality of allergic reactions (severe, moderate vs. mild). There
was no untreated control group. Results showed that caregiver
HRQL improved significantly (change <—0.5, p <0.0001) at
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each follow-up time point compared to baseline. The percent-
ages of caregivers with improvement in HRQL progressively
increased (92% at 24-month follow-up time point compared to
baseline). Results showed more improvement in caregivers of
participants older than 10 years or desensitised to more than 4
food allergens (p <0.0001). Caregivers’ HRQL scores of 6
subjects treated with cow’s milk had a significantly greater
improvement (p = 0.006) than subjects treated with other food
allergens (n =31). This improvement was detected most signif-
icantly in the questions regarding the concern about child’s
nutrition (p < 0.001), the need to spend extra time preparing
meals (p <0.001) and to take special precautions before going
out of the home with their child (p <0.001).

Caregivers of participants with pre-existing asthma or
dose-related respiratory allergic reactions had less improve-
ment in HRQL than those who did not (p < 0.01). It is possible
that these participants may need more tailored support to en-
sure optimum outcomes in terms of HRQL.

Another study that investigated the effect of oral immuno-
therapy to peanut on food-specific quality of life was carried
out by Factor and colleagues [95]. One hundred patients (5—
18 years of age) were enrolled in an open trial of peanut oral
immunotherapy. Parents of children 5 to 12 years old, children
8 to 12 years old, and teenagers completed the FAQLQ-PB,
FAQLQ-PF, FAQLQ-CF, and FAQLQ-TF before and after
peanut oral immunotherapy. Ninety patients (76 children 5—
12 years old and 14 adolescents 13—18 years old) achieved the
maintenance daily dose of 450 mg of peanut protein. A sig-
nificant improvement in HRQL was found for patients and
parents in all survey domains for patients and parents (allergen
avoidance, dietary restriction, risk of accidental exposure,
emotional impact, food-related anxiety, and social and dietary
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limitations) with the exception of the ‘emotional impact’” do-
main on the adolescents’ survey (Fig. 7). This suggests that the
psychological impact of food allergy has generalised beyond
food allergy itself, as described in quantitative and qualitative
research on age differences in HRQL (refs) and that early
treatment may be important.

The STOP II study examined HRQL as a secondary out-
come at study end in a phase 2 randomised-controlled cross-
over trial designed to compare the efficacy of active OIT
(using characterised peanut flour; protein doses of 2—
800 mg/day) with control (peanut avoidance, the present stan-
dard of care) [41]. Randomisation [1] was by use of an audited
online system; group allocation was not masked. Eligible par-
ticipants were aged 7-16 years with an immediate hypersen-
sitivity reaction after peanut ingestion, positive skin prick test
to peanuts, and positive by double-blind placebo-controlled
food challenge (DBPCFC). The primary outcome was
desensitisation, defined as negative peanut challenge
(1400 mg protein in DBPCFC) at 6 months (first phase).
Control participants underwent OIT during the second phase,
with subsequent DBPCFC.

Desensitisation was recorded for 62% (24 of 39 participants,
95% CI 45-78) in the active group and none of the control
group after the first phase (0 of 46, 95% CI 0-9, p <0-001).
Eighty-four percent (95% CI 70-93) of the active group toler-
ated daily ingestion of 800 mg protein (equivalent to roughly
five peanuts). After the second phase, 54% (95% CI 35-72)
tolerated 1400 mg challenge (equivalent to roughly ten pea-
nuts) and 91% tolerated daily ingestion of 800 mg protein.
Side effects were mild in most participants. Intramuscular
adrenaline was used after 0-01% of doses (one participant).
Both intervention and control groups showed a similar and
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In 12-18 year patients, the emotional impact
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Factor et al., Ann Allergy Asthma Immunol. 2012;109:348-52

Fig. 7 Differences in HRQL outcomes according to age. From [95]
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clinically meaningful improvement in HRQL in children
(FAQLQ-PF) after treatment. HRQL in children (FAQLQ-PF)
was also shown to improve in a multicentre, randomised, dou-
ble-blind, placebo-controlled study conducted in the USA in
2012 [40]. The findings also showed that a longer duration of
therapy led to more successful desensitisation (55% at
10 months vs 75% at 22 months) and that sustained unrespon-
siveness was achievable for a small group (28%).

The highest level of sustained unresponsiveness to date as
compared with placebo treatment (82% vs 3.6%) was attained
by the probiotic and peanut oral immunotherapy (PPOIT)
study in a double-blind, placebo-controlled randomised trial
[96, 97]. A separate study evaluated the impact of PPOIT on
health-related quality of life (HRQL) during the course of the
trial for both the intervention and control groups [98].

Sixty-two children with peanut allergy, aged between 0 and
10 years at baseline, were randomised to receive PPOIT or
placebo for 18 months. A double-blind placebo-controlled
food challenge (DBPCFC) was performed at 18 months
(end-of-treatment, T1) to assess for desensitisation; if this
challenge was passed a second DBPCFC was performed 2—
6 weeks later to assess for sustained unresponsiveness (T2).
Participants who failed the first or second DBPCFC were
advised that they remained allergic to peanut and should avoid
all peanut in the diet.

Participants who passed both the first and second DBPCFC
were informed that they had attained sustained unresponsive-
ness and were instructed to introduce peanut into the diet and
continue intake on a regular basis without specific advice on
amount or frequency. The parent study concluded at 3 months
after end-of-treatment. In a follow-up study, participants were
assessed at 6 months post end-of-treatment by telephone ques-
tionnaire and at 12 months post end-of-treatment by clinic
visit. The FAQLQ-PF [15, 16] and the Food Allergy

Independent Measure [25] were administered at pre-
treatment (T0); end-of-treatment (when status of peanut aller-
gy vs tolerance was not yet known, T1); 3 months after end-
of-treatment (when status of peanut allergy vs tolerance was
known, T3); and 12 months after end-of-treatment (T4).

PPOIT was associated with significant improvement in
FAQLQ-PF (F=3.63, p=0.02), with mean difference 0.8 at
3 months post-treatment (p = 0.05) and 1.3 at 12 months post-
treatment (p = 0.005), exceeding the 0.5 minimal clinically
important difference for FAQLQ-PF. For FAIM, mean differ-
ence was 0.5 (p=0.03) at 3 months and 0.4 (p =0.04) at
12 months. In the placebo group, post-treatment FAQLQ
and FAIM remained unchanged from pre-treatment.
Improvement in FAQLQ-PF and FAIM scores related
specifically to acquisition of sustained unresponsiveness
rather than to receiving PPOIT treatment or participation
in the trial (Fig. 8).

PPOIT treatment did not negatively affect HRQL or
key aspects of emotional impact, food anxiety, and lim-
itations on social and dietary factors during the treatment
phase. Equally important, HRQL in placebo participants
was not reduced following treatment and was slightly
improved during the treatment phase, particularly in the
anxiety subscale. These observations are reassuring as
they indicate that, at the very least, involvement in a
randomised controlled trial as a placebo participant does
not have a negative impact on quality of life. Moreover,
although improvement in the placebo group was only
transient, this may have some long-term benefit in
reframing an individual subject’s sense of control over
their disease and therefore anxiety.

Parent’s expectations of adverse outcomes from food ex-
posure (measured by FAIM) were also significantly improved
with PPOIT and there was sustained benefit to 12 months after

Fig. 8 Mean Food Anxiety (FA) 4
subscale scores for PPOIT and
Placebo groups at TO 35
(pre-treatment); T3 (3 months I
post end-of-treatment); T4 (12 3
months post end-of-treatment) N
25 —~— —
2 e Placebo
——PPOIT

15

0.5

TO

T3 T4

*Higher Scores = Worse HRQL. TO: Pre-treatment, T3: 3 months post end-of-treatment, T4: 12
months post end-of-treatment.
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end-of-treatment. Long-lasting improvement in these expec-
tations is therefore an important additional measure of benefi-
cial outcomes when evaluating a potential food allergy treat-
ment. Although there was improvement in HRQL at 3 months
post-treatment for both children <5 years and > 5 years in the
PPOIT group, differences were greater in those > 5 years. As
noted earlier, early intervention may have an added beneficial
impact on coping skills and self-efficacy in adolescence and
adulthood.

With regard to the question of whether improvement
was due to the beneficial outcome of attaining SU rather
than to having received PPOIT treatment or to the process
of undergoing the trial itself, post hoc analysis revealed
that the improvement in HRQL measures within the
PPOIT-treated group related specifically to successful at-
tainment of SU and not simply to having received the
PPOIT intervention or to participation in the trial.
FAQLQ-PF (both total and subscale) scores improved sig-
nificantly for PPOIT-treated participants who attained SU
at the end-of-study, with a mean difference exceeding the
MCID, whereas no improvement was seen for either
PPOIT-treated or placebo-treated participants who failed
to achieve SU. A similar pattern was found for FAIM, with
improvement observed only for PPOIT-treated participants
who achieved SU. The beneficial effects of PPOIT on
HRQL are therefore likely to relate to the outcome of
achieving sustained unresponsiveness and not to simply
receiving PPOIT treatment or to clinical and/or psycholog-
ical support from undergoing the trial. As only 7% of
PPOIT-treated participants were desensitised without
achieving sustained unresponsiveness (and were advised
that they should continue to avoid all peanut in their diet),
the authors were unable to provide information on the po-
tential effect of desensitisation on HRQL. Further studies
are required to determine whether the outcomes of
sustained unresponsiveness and desensitisation have a dif-
ferent impact on quality of life, ideally through comparing
quality of life measures within a randomised trial.
However, the authors intend to investigate this issue in a
recently commenced a double blind, randomised trial com-
paring PPOIT vs peanut OIT vs placebo.

Discussion

Health-related quality of life (HRQL) is influenced by physi-
ological, psychological, and environmental variables and can
be best understood by considering the interactions of factors
that cut across multiple levels. One of the most important
issues relating to treatment in food allergy is to identify, de-
scribe, and define predictors that may contribute to modify
HRQL outcomes. In a systematic review in 2017, the
European Academy of Allergy and Clinical Immunology

(EAACI) assessed evidence on the effectiveness, safety, and
cost-effectiveness of allergen immunotherapy (AIT) for IgE-
mediated food allergy [45] and found that more data are need-
ed in relation to adults, long-term effects, the impact on
HRQL, and the cost-effectiveness of AIT.

This chapter examined studies of HRQL in food allergy to
identify potential mediators of change, and treatment selection
factors. Evidence shows that HRQL may be moderated by a
multiplicity of factors including the following: uncertainty and
fear of reactions; development, age, and gender; co-morbidity
and poly-allergy; mental health and personality, coping style,
and self-efficacy; and environmental factors (such as parent
and general population attitudes and beliefs, social context,
food and ingredient labelling, legislation and policy).

The research presented has shown that measures of HRQL
are able to distinguish key features of known groups (e.g.
relating to reaction severity, treatment, allergen type/number,
expectation of outcome) and delineate impact on hitherto un-
known groups (e.g. relating to personality types and coping
styles). This heterogeneity may explain why HRQL or other
patient-related outcomes may differ in individuals during, or
following any treatment or intervention. To generate new and
generalizable scientific knowledge, it is important to under-
stand an intervention’s mechanisms of change, as this under-
standing can identify critical intervention components that in-
fluence behavioural and other mediators that in turn influence
the intended therapeutic outcomes.

Further evidence-based research aimed at exploring the
effects of interventions on outcomes in food allergy are need-
ed, including the influence of patient and parent factors on
protocol design.

In a companion systematic review to the earlier EAACI
paper on AIT for IgE-mediated food allergy [45], Dhami and
colleagues [46] examined AIT trials in allergic asthma. The
authors recommended greater standardisation of trial designs,
looking at the compliance of patients to AIT for the differing
routes of administration, reporting and choice of outcomes so
as to facilitate evidence syntheses, and key subgroup analyses
would greatly help to advance the body of evidence underpin-
ning AIT in allergic asthma. Treatment success in all AIT clin-
ical trials may be defined not only by desensitisation or
sustained unresponsiveness but by improved HRQL, on an
interaction between the two. Both may depend on tailoring
interventions to the characteristics and needs of patients. For
example, HRQL heterogeneity may also impact decision-
making regarding potential treatment strategies by both the
patient and the clinician. Identification of predictors could op-
timise treatment by helping both implement appropriate, suit-
able, and specific approaches that will benefit patients. The
decision to offer any treatment should ideally be carefully
matched to a particular patient profile. However, these deci-
sions should be based on evidence since it may seem intuitive
that a very anxious parent or child would be less likely to
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volunteer for OIT since the side effects may be a concern.
Research [25] has shown that a modifier of the decision is a
safe, protected environment such as is provided by a clinic.
‘Fear of death’ from a reaction is another important factor that
can modify the decision to take part. The ability of OIT treat-
ment to lower thresholds is very persuasive in the case where a
patient or parent has a strong fear of a severe reaction or death if
an allergen is accidentally ingested, and/or believes that there is
a high chance that such an event may occur. They are also likely
therefore to adhere closely to any regimen to ensure that they—
or their child—are safe and are less likely to withdraw from the
trial. In contrast, if fear is low, impact of food allergy on HRQL
is low, and confidence in management is high, a potential par-
ticipant may not benefit to any great extent. In either case, the
severity of past reactions may not be a deciding factor since
HRQL is subjective and expectation of a severe reaction may
be more damaging to HRQL even if a child has experience no
or only mild reactions to date. Furthermore, even the most
effective therapy may prove problematic for a patient that has
poor management strategies that render it difficult for them to
adhere to a complicated treatment regimen and are therefore
also more likely to withdraw from a clinical trial.

Treatment adherence and patient drop out are a significant
problem in all clinical trials, impacting the reliability, validity,
and interpretation of results. No single intervention strategy
can improve the adherence of all patients. For example, some
patients may be unable to maintain a regimen without a strong
system of support and prompts and reminders. Distance
to a clinical or trial centre may be a problem for others.
Experiencing side effects may overwhelm the cost/benefit ra-
tio for patients or particularly for parents of very young chil-
dren. Older children and teens may resist following rules and a
strict regimen. Monitoring HRQL and other patient-related
constructs (including adherence) can help in this regard.
Adherence assessments that are simple (presenting as little
burden to the respondent as possible) and non-threatening will
also likely yield the most honest and accurate responses [99].
Measuring patient satisfaction on issues such as the process of
treatment and relationships with clinical staff will also prove
useful in this regard. Participation, engagement, and collabo-
ration between providers and patients are key to greater patient
satisfaction, improved patient adherence, and optimal
healthcare outcomes [99].

Clinical trials provide a tremendous opportunity for more
in-depth study of how patient preferences may influence
decision-making and the costs, risks, and benefits of oral im-
munotherapy. Patient-reported outcomes are relatively poorly
defined to date. Timing of measurement is also important. A
standardised protocol that incorporates HRQL and other rele-
vant PROMs and agreed definitions of outcomes would allow
for the comparison of efficacy of food allergy treatments be-
tween centres, trials, or countries. To this end, it is vital that
patient-related outcomes such as improved HRQL are seen as
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a primary outcome and are measured at multiple intervals
during the trial duration and beyond. Since HRQL has only
been studied in relatively few oral immunotherapy trials to
date, primarily looking at caregiver HRQL, it is unclear which
factors, measures, or subscales are most predictive of short-
and/or long-term treatment outcomes for which type of patient,
and which time points for measurement are most informative.

The creative use of methods and designs (both qualitative
and quantitative) to better understand the role of HRQL in
immunotherapy treatment trials will enable improved model-
ling of the costs, risks, and benefits of any treatment.
Systematic analysis and modelling of antecedent factors, me-
diators, and outcomes will be important to boost intervention
effects and to maximise the overall benefits of treatment. For
example, an increased understanding of the interplay between
HRQL and self-efficacy would allow the clinician to select
interventions that are appropriate and targeted specifically to
that patient. HRQL or self-efficacy measures might then be
used as tools to focus communication on patient coping with
food allergy, with trial regimens, or in difficulties in managing
risk. Environmental factors, including community and socio-
economic variables that can enhance or diminish the effect of
the treatment on targeted therapeutic outcomes, should also be
included in a pathway model.

To date, there are no cost-effectiveness studies of food al-
lergy treatment or management interventions, and sparse data
regarding food allergy health utility. Gupta et al. [100] ex-
plored ‘willingness to pay’ for a safe and effective generic
food allergy ‘treatment’ among a parent sample, estimating
this to be $3504 per child, but did not assess how willingness
to pay would vary with differing outcomes or potential side
effects. Decision science modelling is another method that
could help us understand variations in preferences for treat-
ment, which could affect the health and economic impact of
food oral immunotherapy. Assessment of patient/caregiver at-
tribute preference and how this translates to health economic
outcomes will provide a basis to understand if strategies used
in food allergy can deliver value-based care, which can be
applied to the development of future food allergy research.
Some PROMs, such as the EQ-5D [100] and the Health
Utilities Index [101], can be used to generate preference or
utility assessments. Patients’ responses to these questionnaires
can be converted to estimate the value of that person’s life on a
scale ranging from death (scored 0) through to perfect health
(rated 1). As these PROMs consist of items enquiring about
impairments and functional limitations, they are measures of
HRQL. Utility valuations have also been derived from re-
sponses to disease-specific HRQL instruments, providing
more accurate measurement of this construct [102, 103].

Oral immunotherapy in food allergy is a promising and
exciting development that has the potential to change the
course of food allergy and hence patient and family everyday
lives. OIT is technically not yet FDA approved in the USA,;
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however, the expectation that there will be an approved use in
the USA within the next 2 years gives impetus and imprimatur
to the development of novel and innovative ways of examin-
ing its impact on FAQLQ.

Recognising the role of HRQL in food allergy may consti-
tute an important step in selecting and supporting those pa-
tients for whom a therapy is appropriate and who will benefit
most from a particular treatment. It can also help us to tailor
interventions to the characteristics and needs of patients and to
provide targeted supports for patients who would benefit from
treatments, but only with specific care. In summary, under-
standing differences and changes in the key patient-related
factors using outcome measures such as HRQL can improve
patient communication and adherence, allow for more nu-
anced outcomes and findings, and ultimately optimise patient
outcomes during and following oral immunotherapy trials and
treatment.
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