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1 | INTRODUCTION

| Antonella Muraro

Abstract

Food allergy (FA) is recognized as a growing public health burden affecting 5%-10%
of children worldwide. Several unique features specific to FA elicit high levels of emo-
tional distress and anxiety in patients and caregivers, the first among all the possibil-
ity of a life-threatening reaction. Anxiety disorders are highly prevalent in patients
with chronic disease, but remain undertreated despite significant negative conse-
quences on patient health. This review aimed to offer a comprehensive overview of
literature data on FA and anxiety of the last two decades. A review of the medical
and psychological literature from the year 2000 (MEDLINE, PubMed and PsycINFO)
was done using the keywords “anxiety” and “food allergy.” Clinical implications for
disease management, various manifestations in different target groups, proper in-
terventions and possible explanations on the nature of the association between FA
and anxiety have been discussed, as well as limitations and further research direc-
tions. The relationship between FA and anxiety is attributed to FA-specific fears and
anxiety, rather than a general propensity towards anxiety. Some anxiety—short-lived
and related to key events-is to be expected and may even be helpful if it sustains
allergen avoidance and preparedness to emergency. However, some data reported
that increased anxiety did not improve adherence. Rather, high levels of anxiety have
been demonstrated counterproductive and related to maladaptive coping. Further
research is needed to elucidate the association between FA and anxiety, especially
to understand biopsychosocial directions of the underlying mechanisms and to build
proper, effective, standardized protocols of intervention. Clinicians must be aware of
the association between FA and anxiety, understand their role in recognizing mala-

daptive anxiety and encouraging to seek psychological support when needed.
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avoidance and emergency plans remain the primary care for FA man-

agement.7 However, accidental ingestion is common, and fatal reac-

Food allergy (FA) is recognized as a growing public health burden.
Current evidence suggests that FA is common, affecting 5%-10% of
children worldwide, and has been increasing in prevalence in the last
few decades.’® The increase in FA has led to greater awareness of the
burden of living with FA in its emotional, social and financial issues.*®

Despite growing data supporting specific immunotherapy, allergen

tion, even if very rare, can occur. The real fear factor of life-threatening
reactions, the need of constant vigilance and carrying medication at
all times, and the potential limitations on social activities represent a
source of anxiety for patients and families.®® While quality of life (QoL)
studies agrees in affirming that FA affects emotional and social life,®”"

13 data available on patients and families’ mental health are fragmented
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and vague. Studies varied widely in their focus, approach, methodolo-
gies and measures and lack of a theoretical framework. Anxiety disor-
ders are highly prevalent in patients with chronic disease, but remain
undertreated despite significant negative consequences on patient
health.'* Among children with physical conditions, anxiety disorders
(eg, separation anxiety, phobias or generalized anxiety) have been
found the most common condition at diagnosis and 6 months later.!®

In FA, an appropriate level of anxiety may contribute to maintain
vigilance and take appropriate precautions for allergens avoidance
without inhibiting normal daily life. However, a sustained intense
anxiety is considered maladaptive since it enhances the risk for in-
creased burden and psychopathoIogy."”m'“”18

Health professionals must be aware of the association between
FA and anxiety in order to help patients and families to achieve
positive adjustment and effective coping skills, and know when
to suggest psychoeducational guidance and/or mental health

support.

1.1 | Fear, anxiety and anxiety disorders

The terms fear and anxiety are often improperly used as synony-
mous, and symptoms of anxiety are sometimes confused with anxi-
ety disorders. In this review, we adopted the American Psychological
Association (APA) definitions according to which fear is the emotional
response to real or perceived imminent threat, whereas anxiety is an
emotion characterized by apprehension and somatic symptoms of ten-

.17 The charac-

sion elicited in anticipation of future or potential threa
teristic set of behavioural and physiological responses of anxiety, such
as caution, avoidance, vigilance and arousal, evolved to protect the in-
dividual from danger. Anxiety can be divided into two categories: state
anxiety, a measure of the immediate, or acute, level of anxiety; and trait
anxiety, which reflects the long-term tendency of an individual to show
an increased anxiety response. Sensations of anxiety are a normal part
of human experience, but excessive or inappropriate anxiety can be-
come anillness.?>%! Symptoms of anxiety lie on a continuum of severity
ranging from a short-lived, appropriate response to a chronic patho-
logic state that causes great distress and interferes with daily life and
social functioning. A certain amount of anxiety will improve our level of
functioning and thereby enhance performance. However, some indi-
viduals experience high levels of anxiety that go beyond normal limits,
either because of an abnormal reaction to “normal” circumstances or
through reaction to abnormal circumstances.?%?2 Pathological anxiety
is conceptualized as an exaggerated state in which hyperexcitability of
fear circuits is expressed as hypervigilance and increased behavioural
responsivity to fearful stimuli.?? The term anxiety disorder is used to
describe conditions in which pathological anxiety is the predominant
factor. The American Psychiatric Association classified pathological
anxiety into the disorders described in the Diagnostic and Statistical
Manual of Mental Disorders—5th Edition (Table 1).2%2%%2 |t is impor-
tant to make this distinction between normal, adaptive anxiety, versus
anxiety as a disorder. First, it would be improper to assert someone has

an anxiety disorder simply because they are experiencing some degree

of anxiety. Second, it is crucial to individuate patients suffering from
pathological anxiety to address them to proper interventions.

This review aimed to offer a comprehensive overview of litera-
ture data on FA and anxiety during the last two decades, exploring
implication for some relevant clinical areas such as FA management
and coping and oral immunotherapy (OIT), various manifestations in
different target groups (paediatrics, caregivers, adults) and proper
interventions. Finally, possible explanations on the nature of the as-
sociation between FA and anxiety have been discussed, as well as

limitations and further research directions.

2 | METHODS

A review of the medical and psychological literature from 2019 to
2000 (MEDLINE, PubMed and PsycINFO) was done using the key-
words “anxiety” and “food allergy.” The following inclusion criteria
were used for selection: (a) articles focused on anxiety in relation
to FA and (b) articles available in the English language. Articles
on food intolerance or perceived food hypersensitivity have been
excluded. The search produced 211 papers: 4 were not in English;
102 did not investigate anxiety and/or FA; 12 only mentioned a
possible link between anxiety and FA, but they did not offer any
empirical or theoretical evidences as it was not the aim of the
study; and 6 were reviews that did not contain new data or criti-
cal interpretation. The remaining 87 papers were considered rel-
evant to this paper. A summary of the characteristics of studies in
the review and principal findings related to anxiety is available in
Table 2. Studies varied widely in sample characteristics, methodol-
ogy and instruments used, but we chose to not exclude anyone for
methodological reasons to give a comprehensive framework of the
issue. Results have been summarized (based on the objects of the
studies) in the following topics considered of relevance for clini-
cal practice and research in FA: anxiety and FA management; anxi-
ety and coping; anxiety and oral immunotherapy; anxiety in children
and adolescents with FA; anxiety in parents and caregivers; anxiety
in adults with FA; interventions for anxiety in FA; and mechanisms
underlying the link between anxiety and FA.

TABLE 1 Anxiety disorders in the DSM—5th edition?®

e Separation anxiety disorder

e Selective mutism

e Specific phobia

e Social anxiety disorder (social phobia)

e Panic disorder

e Panic attack specifier

e Agoraphobia

e Generalized anxiety disorder

e Substance/medication-induced anxiety disorder
e Anxiety disorder due to another medical condition
e Other specified anxiety disorder

e Unspecified anxiety disorder

Note: Obsessive-compulsive disorder and Post-traumatic stress disorder
have been removed into new separate categories in the 5th edition.
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3 | RESULTS FROM THE SELECTED
LITERATURE

3.1 | Anxiety and FA management

A number of authors suggested that moderate or even elevated anx-
iety among patients and caregivers with FA may be interpreted as
helpful, if it encourages developing necessary behaviours for an ad-
equate management of FA.>1¢2* Mandell et al, in a qualitative study,
found that parents of children with previous food-induced anaphy-
laxis reported initial high levels of anxiety that motivated them to

obtain information to reach optimal FA management.18

Then, anxi-
ety subsided somewhat and a high level of vigilance prevailed. If anx-
iety fell to a low point, the level of vigilance tended to drop, with a
possible consequent decrease in caution for avoidance or prepared-
ness for emergency. Three key events typically triggered a renewed
rise in anxiety: new accidental exposures; new information regard-
ing potential risk; or developmental transitions that threatened in-
creased exposure to risk. This motivated families to improve their
management system reactivating the coping cycle. Thus, for parents
of children with FA, some anxiety—short-lived and related to key
events—is to be expected and may even be constructive. However,
some families are unable to return to a less anxious state, reporting
a dysfunctional level of worry and a “paralysing” fear of reactions.'®
Such anxiety may be manifested as distorted perceptions of the real
dangers, and may lead to extreme behaviours, which are intended to
protect the patient but are in fact unnecessary or even detrimental.
For example, families may choose to avoid social situations involv-
ing foods, to lead an excessively restricted diet, or not allow age-
appropriate outings, choices that have implications for the patient's
normal growth and development.®

A study aimed to evaluate factors associated with parents' per-
ceived risk of food-induced anaphylaxis found that 99% of parents
believed that their child had a moderate-to-high chance of dying
from food-induced anaphylaxis. Heightened risk perception was as-
sociated with higher anxiety.25

In an Italian study, although most of patients’ mothers reported
a moderate or low trait anxiety mean score when compared with
norms, the attendance of social events was inversely associated
with mother's anxiety.? In a general paediatric Dutch population,
food avoidance was found to be related to child's state anxiety
about an adverse food reaction. Remarkably, doctor's advice did
not influence food avoidance behaviour. Furthermore, maternal
and child's trait anxiety was not influent and comparable or lower
than norms.?” In parents of children affected by sea-FA, over half
followed a more stringent elimination than that recommended.
Over-adherence was associated with high reported anxiety and
decreased Qol, but not with a decreased incidence of subsequent
accidental reactions.?®

Observational studies found that, among peanut-allergic pa-
tients, consumption of food is modulated by factors related to
anxiety, with parents’ anxiety significantly associated with strict

avoidance.??3° Most parents reported to feel anxious when

introducing new foods not only to their child with FA but also to
the younger siblings.3'%2

Even after a negative oral food challenge (OFC), maternal anxiety
before the OFC has been found to be correlated to a following lim-
ited level of change in the child's nutritional habits.*® The emotional/
behavioural influence of FA may affect nutritional status over time
if fear of having a reaction impacts willingness to eat. A case of an
11-year-old boy with peanut allergy reporting a selective diet related
to an anxiety disorder has been described. An accidental exposure
to peanut precipitated an underlying anxiety disorder that, in turn,
impacted on nutrition.34

Anxiety has been investigated in relation to other important as-
pects of FA management, with different results from the literature.
Maternal anxiety seems not to predict adherence to child's OFC re-
ferrals.> Mothers were found to experience increased state anxiety
on the day of OFC, unlike the children, perhaps reflecting the dif-
ferences in perceived risks. Mothers had a reduction in FA parental
burden, but general anxiety and stress scores did not change signifi-
cantly following the OFC.3¢% Zijistra et al found that prior to dou-
ble-blind, placebo-controlled food challenge (DBPCFC), parents had
high levels of state anxiety but lower trait anxiety compared with
norms. After DBPCFC, state anxiety was lower, regardless of the
challenge outcome. Furthermore, trait anxiety was higher in parents
who refused DBPCFC.®

Prescribing epinephrine autoinjectors (EAIls) is associated with
reduced anxiety for nut-allergic children and their mothers. However,
anxiety is not associated with improved adherence to strictly avoid
allergen-containing foods and did not impact on carrying EAI at all
times.>?

A study on the burden of EAl among adolescents with FA and
their parents showed that the burden was not associated with QolL,
perceived disease severity, illness perception or trait anxiety, but
it was associated with self-reported compliance with carrying the
EAL#C

Although there have been suggestions that anxiety may be bene-
ficial to improve compliance, some data reported that anxiety did not
improve adherence to FA-management plans. As anxiety increases,
probably any protective effect disappears. On the other side, an ab-
sence of anxiety may lead to a risky lack of vigilance.*® Mandell et al
mentioned the Goldilocks principle to refer to a level of anxiety that is
“just wright” for family's adjustment to living with FA and QoL.*® This
optimal emotional response, also called “relaxed readiness,” would
facilitate adaptive coping and effective disease management while
minimizing maladaptive hypervigilance and potentially dangerous

risk-taking behaviour.*!

3.2 | Anxiety and coping

Coping with FA is more than a simple strategy and require emotional
and behavioural adaptation.
Fedele et al'” suggested that children with FA and their parents

can be characterized by four patterns of adaptation that differed
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on their adequacy of family FA management, levels of anxiety and
balanced psychosocial functioning (Figure 1). Balanced Responders
were able to adequately manage FA without increased levels of
anxiety, minimizing effects on parent/child psychosocial function-
ing. Conversely, Anxious High Responders were characterized by
extremely high maternal FA anxiety and low balanced integration
of FA management and psychosocial functioning. These mothers
reported being immobilized by fear of life-threatening reactions;
they reported worse QoL impact and parental burden, higher im-
pairment in social activities and higher perceived risk of fatal reac-
tions. Children in the Anxious High group experienced anaphylaxis,
suggesting that mothers could be experiencing a post-traumatic
stress reaction. Mothers’ general anxiety did not differ across
groups, confirming that, for mothers of food-allergic children, anx-
iety is not elevated compared with norms. Findings suggest that
maternal FA anxiety may impact daily life for a subset of families,
may be unique to FA and may require assessment and intervention
approaches that are sensitive to FA-specific anxiety.17 To cope
with FA-related stress and anxiety, Vargas et al described two
main parental approaches. A hyper-vigilant outlook associated
with a sense of loss and high stress and anxiety levels and a more
optimistic, pro-active, assertive style associated with a sense of
normality and reduced stress. Different styles might be the re-
sult of cultural aspects, personality or families’ previous trauma
regarding FA events.*?

In adolescents with FA, avoidant strategies of coping have been
associated with higher levels of trait anxiety as well as problems in
identifying, describing and regulating emotions.*® This association
likely reflects a lifelong worry and fear of potential allergen expo-

sures and reactions.

3.3 | Anxiety and oral immunotherapy

Oral immunotherapy is a promising therapy for FA. Studies in pa-

tients and parents have demonstrated a general positive effect of

* Extremely high maternal
FA anxiety and low FA

management

* Great fear of fatal reaction
that impact on
psychosocial functioning
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OIT on some aspects of QoL,***¢ especially food anxiety and social
and dietary limitation but not emotional impact.**4¢#” Certain char-
acteristics seem to be associated with greater improvements in car-
egiver QoL: in a prospective randomized study, QoL improved more
in caregivers of participants older than 10 years or desensitized to
more than 4 food allergens than those who were not.*8

In a qualitative study, caregivers of children with peanut allergy
reported to strongly desire that OIT results in a buffer against an
unintentional reaction, although most admitted that this would not
significantly change their anxiety and family's current lifestyle.* OIT
can be a source of anxiety as it carries risk for allergic reactions. In
particular, the induction phase of OIT—during which patients are
exposed to increasing amounts of food allergen until an allergic re-
action develops, to establish the maximal tolerated dose—has the
potential to create anxiety in OIT participants.*” Some patients with
better QoL at baseline might deteriorate during OIT up-dosing.*’
However, a recent study showed that QoL improves significantly, in-
cluded emotional impact and food anxiety, upon reaching OIT main-
tenance, with additional improvement 6 months later.”® Otani et al**
suggested that possible home-dosing reactions, which are expected
and for which the patient is prepared, may be less anxiety-producing
than the constant worry about accidental reactions and uncertainty
of living with FA. Finally, parents who had higher anxiety about neg-
ative outcomes from accidental ingestion have been found more
likely to consent to investigational OIT for their child. This finding
has ethical implications for investigators and clinicians.>?

3.4 | Anxiety in children and adolescents with FA

Children and adolescents with comorbid anxiety disorders and medi-
cal conditions are at a higher risk of developing mental health prob-
lems in adulthood, have poorer health outcomes and experience
more limitations in social activities.>®> A prospective, longitudinal
investigation on childhood atopy and mental health on a population-

based birth cohort study in Australia found an association between

* High competence in FA
management but high FA-
related anxiety
* Possible interferences in
normal child and family
activities and functioning

AI}l:(louS High
igh
responders
responders
Low Balanced
responders responders

FIGURE 1 Pattern of families
adjustment to children's FA. Adaptation
from Fedele et al'” On the abscissa axis,
FA management; on the ordinate axis, FA
anxiety

* Moderate FA anxiety, but
low FA management
* Serious inadequacies in
food avoidance and
preparedness to emergency

*Balanced FA management
moderate FA anxiety,
» Minimization of negative
effects on parent or child
psychosocial functioning
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allergies and increased vulnerability to affective and anxiety prob-
lems but no evident relationships between atopy and attention
deficit hyperactivity disorder (ADHD) or externalizing problems.’*
Knowledge of the comorbidity between anxiety and FA in children
and adolescents is especially important since these disorders gen-
erally begin during infancy or childhood and may persist until ado-
lescence or over, having profound effects on daily functioning and
developmental pathways.>3

Children with peanut allergy reported more fear of an adverse
event and more anxiety about eating, especially when away from
home, than peers with insulin-dependent diabetes mellitus.’”

Food allergy appeared to be associated with increased symp-
toms of social anxiety, fear of social rejection and humiliation and
higher levels of anxiety overall, in ethnic minority children of lower
socio-economic status.>® Petrovic-Dovat et al® found that children
and mothers with FA did not report increased level of child's anx-
iety compared with a control group without FA. Nevertheless,
there was a trend for those with FA to report more symptoms of
child panic disorder. Similarly, Lebovidge et al®® found that in youth
with FA mean scores on self-report and parent-report measures
of child anxiety symptoms fell in the average range on standard-
ized measures. However, children reported significantly higher
scores compared with norms for anxious coping and separation
anxiety, with nearly 40% in the elevated range for anxious coping,
and nearly 30% for separation/panic. Children with peanut allergy
have been found also to report greater separation anxiety than
their siblings, possibly arising from a fear of having to manage their
FA by themselves with no family help.®” Findings suggest that al-
though children with FA may not experience higher than normal
rates of generalized anxiety, they may exhibit increased vigilance
or fears about going places without parents. This may reflect
adaptive strategies for youth with FA that can become excessive

1°8 asserted that a transi-

for a subset of children. DunnGalvin et a
tion point occurs near 8 years, after which children change their
way of perceiving FA, and thereafter, social events become source
of anxiety and uncertainty. This is also the developmental stage
when children begin to gain autonomy and self-efficacy. In chil-
dren with FA, this takes place against a backdrop of anxiety on the
part of both children and parents. The transition from childhood
to adolescence marks another time of increased risk of anxiety, as
result of stress associated with FA management, and/or increased

1516,59.60 3nd buIIying."1 Adolescents with

risk of social exclusion
FA have reported also lower self-esteem® which, in turn, may neg-
atively influence their mood during this developmental period. In
a cross-sectional study among Italian FA adolescents,®® patients
reported significantly higher internalizing problems and impact of
mental health problems on everyday life but lower externalizing
problems compared with healthy peers. Previous anaphylaxis and
EAIl prescription were associated with internalizing and externaliz-
ing score, confirming that life-threatening reactions are associated
with greater psychological complaints.®4%¢

Epidemiological studies aimed to estimate the prevalence of

emotional, and behavioural problems in youth with FA seem to

confirm the presence of relevant anxiety. Ferro et al®® found that
symptoms of depression, anxiety and ADHD are common among ad-
olescents with FA in the general population. It must be said, however,
that a discrepancy between maternal and adolescents’ self-reports
was found. Moreover, FA in adolescence was linked to an elevated
risk for clinically relevant anxiety compared to adolescents without
asthma or FA that tends to persist in adulthood.”” Shanahan et al®’
confirmed that FA was associated with more symptoms of separa-
tion and generalized anxiety, ADHD, and, in addition, anorexia ner-
vosa in a community-based epidemiological sample of adolescents.
Longitudinally, adolescents with FA experienced increased symp-
toms of generalized anxiety and depression. FA was not, however,
associated with a higher likelihood of meeting diagnostic criteria for
a psychiatric disorder. One possible interpretation is that the ele-
vated symptoms do not, in fact, reflect cohesive syndromes of psy-
chopathology, but rather reasonable adaptations to living with FA.
Such necessary adaptations involve increased vigilance to external
and internal stimuli which could manifest as concerns about being
away from primary caregivers, caution around eating and frequent
monitoring of body functions.®” However, subsyndromal anxiety has
also been found to negatively impact health and functioning in youth

with medical illnesses.”®

3.5 | Anxiety in parents and caregivers

Anxiety and fear are parental instincts that intensify when their
child has been diagnosed with a FA. Qualitative studies on severe
FA suggested that parents felt a need to have control of their child's
everyday life and described a feeling of constantly being on guard.
Insufficient knowledge of FA and anaphylaxis in preschool/school
has been identified as a potential cause of anxiety.’®7° Some par-
ents were worried their anxiety would affect the child. Parents were
aware that as the child got older, they would have to learn how to
let go, but extending safety zones was associated with much con-
cern and anxiety.‘{’g’69 Other parents described a constant feeling of
anxiety, both when they are away from their child and even when
they are by their side. Some expressed that anxiety may improve
with time, but may also stay for years.”* Anxiety resulting from the
experience of a first severe reaction emerged as a predominant
theme.”>”® Having a child with anaphylaxis can have a significant
long-term psychological impact on parents, and this anxiety may in
some cases be transferred onto the child.%’ A number of caregivers
reported that once the diagnosis of FA is confirmed, anxiety and fear
surprisingly decreased, also due to taking preventive measures.”*
Knibb et al”® found that anxiety and depression was present in a
small proportion of parents prior to diagnosis of FA in their child and
this did not reduce in the short term after the clinic visit. Differences
in reports of parental anxiety may reflect fluctuation of anxiety in
different phases of the disease and/or the child development, as well
as differentiations in families’ adaptation and resilience.
Quantitative studies showed that parents of children with FA re-

ported higher stress, anxiety and depression compared with healthy
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controls, irrespective of whether FA was medically diagnosed or
not.”® Mothers of food-allergic children showed increased anxiety
and stress compared with mothers of children with no chronic ill-
ness. Anaphylaxis and poorly controlled asthma were associated
with maternal anxiety.””

Mothersreported greater anxiety and stress than fathers did, likely
because they usually take more responsibility in FA management.57

As is the case for many paediatric populations, parental distress
can be associated with poorer psychological outcomes in youth.
Maternal anxiety has been shown to predict child distress among
families with FA.>® Child anxiety and parenting stress were found
to significantly predict parent proxy report of the child's health-re-
lated QoL.”® Maternal depression, anxiety and stress were each
significantly and positively associated with children's food-related
anxiety, social and dietary limitations, and emotional impact of FA.
Maternal distress variables were significantly and negatively as-
sociated with maternal perceptions of child QoL and psychosocial
health. Maternal overprotection was significantly and negatively
associated with maternal perceptions of child QoL and psychoso-
cial health and positively associated with social and dietary limita-
tions.”? Furthermore, significant associations between children's
allergic symptoms (gastric and cutaneous) and mothers' anxiety
have also been found.®°

Although many caregivers function well, a certain subset ap-
pears to experience high levels of stress and anxiety that can affect
family QoL and children's mental health and may require referrals for

psychological support and treatment.

3.6 | Anxiety in adults with FA

Adults with FA commonly experience allergy issues included nega-
tive physical symptoms, higher food prices, anxiety about safety of
food, trouble maintaining a healthy diet and anxiety/stress at social
occasions. Stress and negative mood were significantly higher on days
with more allergy issues, confirming the psychological burden of FA.81

An online survey measuring self-reported autonomy, anxiety,
depression and perceptions of parental behaviour found that, as
a group, young adults with FA did not differ from healthy peers.
However, patients who reported having experienced anaphylaxis
described their disease as more severe, reported more worry and
rated their parents as more overprotective. Findings highlight the
need to study subclinical adjustment outcomes in FA and suggested
that anaphylaxis may be a reliable indicator of higher risk for devel-
oping psychological distress.®®

Lyons and Forde®? examined the differences in perceptions and
knowledge of allergies, perceived health competence and anxiety
between young people with and without a FA. People with FA and
high health competence reported the greatest anxiety levels. This
increased anxiety was explained as related to the patient's need to
constantly examine the environment for potential hazards.

Cross-sectional epidemiological data reported the presence of

an association between FA and mood and anxiety disorders in a

WILEY--Y

general population sample, while substance use disorders are not
associated with allergies.®®

3.7 | Interventions for anxiety in FA

A crucial goal in treating patients and families with FA is to recog-
nize, normalize and support a level of anxiety that facilitates adap-
tive coping. Rubes et al®* found that paediatric allergists were poorly
prepared to identify above-threshold anxiety among patients and
found the screening intrusive and poor acceptable. It is important
for physicians working with FA to be alert for signs of significant dis-
tress (eg, unmanageable worry about a reaction, exaggerated avoid-
ance or checking behaviours, and restriction of daily activities) and
make appropriate referrals to mental health professionals who can
help in developing adaptive anxiety management and coping skills.®”

Well-validated FA-specific measures of QoL®

t87-89

or psychosocial ad-
justmen may be helpful in this regard, to make a first screening.
Shemesh et al, in a post hoc review of a screening programme in a
paediatric FA clinic, concluded that clinicians' suspicions that chil-
dren with a medical illness might suffer from a mental health disor-
der are largely justified and do not mandate a dedicated screening
effort. Resources may be better used on ensuring the availability of
mental health care rather than on screening in paediatric specialty
clinics.”®

With regard to intervention aimed to normalize anxiety, a
range of proposals has been suggested in the literature. Many of it
based on social support and education. Newly diagnosed parents
could benefit from a comprehensive FA-management curriculum.
Improving access to clear and concise educational materials would
likely reduce stress/anxiety and improve QoL since it may increase
parents' sense of control.*>?1 A parental calm, matter-of-fact ap-
proach to FA management focusing on safety routines and model
use of adaptive coping, may convey the message that FA is man-
ageable.42 For some parents, participation in support groups with
other families with FA may reduce burden by normalizing experi-
ences.’®®>%2 Parents valued consumer organizations as sources of
practical information and emotional support, but viewed advice
which did not acknowledge their individual circumstances and
heightened anxiety from contact with other anxious parents as
being unhelpful.”®

For children with FA, an activity holiday was found to help im-
prove a number of psychosocial dimensions including the adoption
of more health-related behaviours, a more adaptive health locus of
control, a reduction in overall anxiety and in particular a decrease in
obsessive-compulsive attributes. Overall anxiety and QoL were bet-
ter than norm levels by 6 months after the activity holiday.”*

Goodwin et al®®

suggested that education in schools represents
a potential area for intervention to reduce social anxiety in children
with FA, since they would feel more comfortable about sharing their
diagnosis if their classmates received education on FA.

Adults with nut allergy reported seeking familiarity as a key

strategy to reduce the anxiety, uncertainty and the consequent risk
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assessments that routinely accompanied the experience of eating
out.”

Few studies have been conducted about clinical interventions to
treat maladaptive anxiety in patients and families with FA. Polloni

et al”®

described a wide of psychological interventions addressed to
children, adolescents and/or families held in a Tertiary FA Referral
Centre and aimed to improve mental health and psychosocial
well-being. Treatments included psycho-education, counselling,
relaxation techniques and psychotherapy including cognitive-be-
havioural therapy (CBT) in individual or group sessions. All patients
reported interventions have been helpful in resolving psychological
problems—including clinically significant anxiety—or in making it

more bearable. Weinberger et al”’

reported that a behavioural in-
tervention in which patients were instructed to touch their allergen,
along with verbal education about the low risk of casual exposure,
reduced patient and parent worry about being near or touching their
allergen. Only few studies assessed the efficacy of a clinical inter-
vention (CBT) for mental health in caregivers. Knibb et al”® found
that, in a sample of five mothers, anxiety, depression and worry sig-
nificantly reduced and overall mental health and QoL significantly
improved from baseline to 12 weeks after CBT, while control group
scores remained stable. Boyle et al’’ evaluated a single-session CBT
intervention including a risk communication module in a randomized
controlled trial of two hundred mothers of children with FA. They
found no significant difference in state anxiety at 6 weeks between
CBT group and control. However, there was significantly reduced
state anxiety at 6 weeks in the intervention group, in the subgroup
of mothers with moderate/high anxiety at baseline. The brief psy-
chological intervention also reduced risk perception and salivary
cortisol response to a simulated anaphylaxis scenario at 1 year.
Further studies are absolutely needed to determine the appro-
priateness of the interventions and to create validated and shared
treatment protocols for anxiety in FA. The use of validated measures
of anxiety and mental health before and after treatments, as well as

the presence of a control group, is recommended.

3.8 | Mechanisms underlying the link between
anxiety and FA

A growing body of data indicates that human susceptibility to mood
disorders such as depression and anxiety can be determined early in
life.?% These data support the view that early developmental mecha-
nisms can set the lifelong tendency of an organism to express anxiety
in response to threatening stimuli. Such developmental mechanisms
are under both genetic control and environmental control.?°2? It is
possible that FA experience impacts on children's neurodevelopment,
shaping emotional and behavioural outcomes. Cognitive-behavioural
and biological explanations have been put forward to explain the
link between anxiety and FA.%142453 Anxiety may arise from nega-
tively biased cognitive patterns (eg high perceived risk, fear of death

and loss of control) that exaggerate adverse effects of the physical

condition and can undermine confidence in adapting to threatening
situations.”” Anxiety may be an inherited trait or learnt behaviour. For
example, overprotective, non-autonomy granting parenting practices
have been shown to be a risk factor for child anxiety. Such parenting
practices can convey messages to children about potential dangers of
through vicarious means—such as modelling of anxious behaviour or
restricting children's ability to explore situations autonomously—or
through more direct means such as direct verbal information. These
messages can, in turn, promote anxiety and avoidance in children.”?

With regard to genetic factors, the Childhood and Adolescent Twin
Study in Sweden showed that atopic diseases and depression or anxi-
ety tend to occur together in families.'®® However, authors did not find
evidence to support a genetic explanation for comorbidity, and further
exploration is needed to disentangle the environmental and epigenetic
factors. Very few studies investigated the role of perinatal psychoso-
cial factors in the development of FA. A study among 5205 children
in a population-based prospective cohort from foetal life onwards
found that maternal psychiatric symptoms—included anxiety—during
pregnancy were associated with increased risks of childhood inhalant
allergy and eczema, but not FA,°? while a retrospective study on ma-
ternal reports found a significantly higher number of stressful events
during perinatal period of children with FA, compared with siblings.

There is also emerging evidence of shared biological pathways that
underlie multimorbidity. The molecular and cellular pathways in the
bidirectional interactions of nervous and immune systems are now
starting to be investigating in order to elucidate the association of FA
and brain activity and consequences on the neural modulation of aller-
gic responses.'® Recent studies on rat model showed that allergic re-
actions lead to changes in neuronal activity, particularly in brain areas
involved in processing emotionality and affective behaviours, and
in the activation of the HPA axis and triggering of stress responses.
These areas directly or indirectly participate in adaptive behavioural
changes and control of endocrine pathways, such as secretion of glu-
cocorticoids. These changes might be important in avoiding further
contact with the allergen, and minimizing future allergic reactions is
mediated by specific antibodies and prevented by depletion or immu-
nological tolerance. They are also partially mediated by C-sensitive
afferents and mast cells.2%41% |n a mouse model of milk allergy, pe-
ripheral allergic responses have been found to induce behavioural and
emotional abnormality, increases in the number of mast cells, epigene-
tic DNA modification in the brain, microgliosis and astrocyte hypertro-
phy in a sex- and age-dependent manner.*” These results need to be
further replicated and explored, and transferred in the more complex
human psycho-socio-biological scenario. However, they could have
relevant clinical implications in providing safe therapeutic approaches
for patients with FA, reducing the risk of behavioural and emotional
dysfunctions, or effectively treating psychological complaints when
present.

Actually, the theories have limited empirical support, warranting
further research, and do not offer a causal explanation, instead sug-
gesting bidirectional effects on FA and anxiety. A biopsychosocial

approach seems to be the most appropriate framework for comorbid
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FA and anxiety, in which biological and environmental factors influ-
ence one another.>¢%® Longitudinal studies are needed to clarify the
direction of effects between FA and anxiety in an effort to promote

the best possible physical and mental health outcomes.

3.9 | Limitations and bias

Considered studies vary in their sampling methods, sample size and
characteristics, in the age of participants investigated and in the in-
struments used, which have included a mixture of non-validated and
validated generic health and FA-specific scales. Qualitative research
methods or FA-specific measures may be more sensitive to patients’
experience of anxiety and stress specifically associated with FA.
However, only “generic” validated measures allow for comparison
with general population norms. Some studies utilized validated
scales designed to measure anxiety, while others relied on validated
QoL instruments and self-reported anxiety symptoms through inter-
views and surveys. Furthermore, only few studies adopted a DSM-
oriented assessment of anxiety. Most studies had an observational
design and/or did not consider certain salient variables (eg previous
anaphylactic reactions, severity and type of food allergies) so that
inference on causality and/or conclusive comments on the social or
biological mechanisms linking FA and anxiety are not allowed. The
diagnosis of FA is medically confirmed by recommended tests and
evaluations only in a portion of researches. Most studies used self-
report and/or parental report instruments and sometimes discrep-
ancies between maternal and children/adolescent emerged, giving
rise to some uncertainty to the findings. In addition, many studies
involved self-selected samples, patients attending specialist clin-
ics and, in some cases, people belonging to patients’ organizations.
These kinds of sample show evident limitations related to the pres-
ence of possible bias, and generalizability of results. The authors
chose “narrative review” as more appropriate to create a theoretical
framework across very different studies on anxiety and FA. They
tried to objectively report main results summarizing them in topics
that could be relevant for clinical practice and research, as well as
considering different target groups. However, narrative review may

be more sensitive authors’ point of view in data presentation.

4 | CONCLUSIONS AND FUTURE
DIRECTIONS

Literature data of the last two decades, although difficult to com-
pare due to significant methodological differences among studies,
have shown that anxiety is a pervasive state in the FA experience.
The relationship between FA and anxiety is attributed to FA-specific
fears and anxiety, rather than a general propensity towards anxi-
ety. Some anxiety—short-lived and related to key events—is to be
expected and may even be helpful if it sustains allergens avoidance
and preparedness to emergency. However, some data reported

that increased anxiety did not improve adherence (eg, carrying EAI,
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following medical dietary advices). Rather, high levels of anxiety have
been demonstrated counterproductive and related to maladaptive
coping. On the other side, an absence of anxiety may lead to a risky
lack of vigilance. Further studies should clarify which could be the
“just right” degree of anxiety for patients with FA and their caregiv-
ers. Although most individuals with FA reported moderate anxiety,
a small but substantial proportion experiences relevant anxiety that
interfere with optimal functioning. In many studies, this dysfunc-
tional anxiety has been related to previous anaphylaxis.}”¢3¢¢:¢%77
As a life-threatening event, anaphylaxis may lead to post-traumatic
stress reactions in patients and caregivers who assisted, so that it
seems crucial to assess and support individuals in the weeks and
months following a severe reaction, and to implement effective pre-
ventive measures. Another important finding confirmed by several
researches is that children and adolescents with FA reported higher
separation anxiety.’®>”%” The unique constellation of the youth's
increased anxiety in the context of FA likely reflects an adaptive in-
crease in vigilance rather than cohesive syndromes of psychopathol-
ogy. However, given the vulnerability of the developmental period
and possible impacts for further psychosocial well-being and mental
health, children and adolescents with FA and their parents should
be supported in achieving a balance between safety and autonomy,
minimizing unnecessary restrictions.

Clinicians must be aware of the association between FA and
anxiety, understand their role in recognizing maladaptive anxiety
and encouraging to seek psychological support when needed.
Health professionals should feel comfortable referring families
with FA for therapy or at least screening. Facilitated access to
psychosocial interventions as well as coordination among health-
care professionals should be ideally put in place for the effective
care of FA adopting a multidisciplinary patient-centred approach.
Although a number of studies are actually available, further studies
are needed to elucidate the association between FA and anxiety,
especially to understand biopsychosocial directions of the un-
derlying mechanisms and to build proper, effective, standardized
protocols of intervention. In this regard, prospective and longitu-
dinal investigations, as well as clinical trials, and the use of vali-
dated measures are recommended to be implemented. The early
identification of patients with FA at risk for mental health and the
development of suitable intervention and prevention programmes

should be a priority in the FA agenda.
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