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Abstract

Background

Parenting a child with food allergy (FA) can lead to impaired quality of life and family
functioning. Anxiety is a critical component of FA-associated distress and a potential
target for therapeutic intervention. This systematic review aimed to clarify the concept of
FA-specific anxiety (FAA) and its antecedents, consequences, and correlates and to
determine the extent to which existing FA-specific outcome measures capture symptoms
of parental distress and FAA.

Methods

MEDLINE, EMBASE, PsycINFO, and CENTRAL were searched for qualitative and
quantitative studies examining distress or anxiety in parents of children with FA through
August 2020. This review was registered with PROSPERO (CRD42020208316) and
conducted in accordance with PRISMA guidelines.

Results
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Ninety-eight studies were included in the final narrative synthesis. Most participants
were mothers, and reporting of demographic data was limited. Parents identified anxiety
as the most burdensome form of FA-specific emotional distress. Several allergy-related
factors as well as medical and psychosocial interventions were associated with reduced
parental anxiety and distress. However, affective, cognitive, and behavioral dimensions
of FAA were only partially addressed by existing measures for general anxiety symptoms
and FA-specific parental factors.

Conclusions

FAA contributes to distress and functional impairment among parents of children with
FA. Current FA-specific parent measures fail to adequately capture dimensions of FAA,
suggesting that further work is needed to improve the assessment and monitoring of
FAA and its impacts. Characterization of this construct represents an initial step in
developing standardized methods for assessing and monitoring FAA in clinical
populations.

Key message

Parental emotional distress and anxiety contribute to reduced health-related
quality of life for children with food allergy and their families and may impact
allergy management. However, it is unclear how allergists in busy specialist clinics
should identify parents with food allergy—related distress who could benefit from
psychosocial interventions. This systematic review characterizes the constructs of
food allergy—specific distress and anxiety and points to gaps in current
assessment scales. This work represents a critical first step in developing clinical
tools to improve the assessment, monitoring, and management of anxiety in
families living with food allergies.

1 INTRODUCTION

Food allergy (FA) affects 4—10% of children worldwide.' 2 Anaphylaxis associated with
immunoglobulin E- (IgE-)-mediated allergies may result in a life-threatening reaction
requiring rapid epinephrine treatment.? Many reports have emphasized the need for
constant vigilance to avoid allergen exposure and treatment delays,* > but families and
healthcare providers often overestimate the risk of severe symptoms and mortality.>
Worries that are difficult to control and cause significant distress in this context can interfere
with family functioning® and profoundly impact emotional and social aspects of a child's
experience with FA.°
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Children and adolescents with atopic diseases may be at increased risk of depression and
anxiety symptoms compared with the general population.® Children with FA score higher on
subscales for separation anxiety/panic and heightened vigilance compared with non-allergic
peers.'Y Similarly increased rates of internalizing disorders in both monozygotic and
dizygotic twins with FA point to likely environmental and epigenetic bases for familial
aggregation.'! While FA could theoretically impact release of immune mediators affecting
neuronal function, indirect mechanisms linking anxiety with FA include fear of allergen
ingestion'? and distress communicated by caregivers.'?

Assessment of parental distress in the context of FA has primarily focused on general
anxiety and depression symptoms.'# Subdomains of emotional distress—unpleasant
feelings or emotions associated with pain or suffering—include anxiety, depression, and
anger.'> More broadly, parenting distress can involve subjective worry, guilt, sadness,
fatigue, embarrassment, resentment, and anger as well as an objective dimension
encompassing demands on time, family friction, disruption in social life and employment,
and financial concerns.'® Anxiety is an emotion characterized by apprehension in
anticipation of future or potential threat, best differentiated by symptoms of autonomic
arousal and the experience of threat, including fearfulness, worry, and
hyperarousal/nervousness.'” While anxiety can be adaptive in the context of FA
management, symptoms have the potential to interfere with functioning and reduce health-
related quality of life (HRQOL), a multidimensional construct that evaluates physical,
psychological, and social components from the patient (or parent) perspective.'® Recent
studies suggest a negative impact of FA on HRQOL for both individuals experiencing FA and
their families.'” 29 Moreover, maternal anxiety has been linked to reduced psychological
functioning and quality of life (QOL) in children with FA?! and may impact allergy
symptoms.?? As described in other conditions, anxiety in the context of FA may represent a
discrete construct not fully captured by measures of generalized anxiety disorder or other
mental health conditions, yet potentially amenable to intervention.??

Several reviews have drawn attention to parental FA-related HRQOL,'® emotional
burden,”#?® and anxiety.> % In particular, a recent narrative review of anxiety in the context
of FA included a subsection on parents and caregivers. The authors noted that although
many caregivers appear to function well, some experience high levels of stress and anxiety
that may benefit from referral for psychological support and treatment.?® Others have
similarly recommended that physicians screen patients for mental health problems
amenable to intervention and refer to mental health supports as needed.?® However,
efficient identification of significant parental distress is challenging in busy allergy clinics?®;
allergists have difficulty identifying families reporting high anxiety and describe the process
as time-consuming.’” Moreover, limited healthcare resources often prohibit referral of all
families who may benefit.*°

While symptoms of emotional distress are included in some HRQOL questionnaires,?'33
assessment tools with utility in screening for parental FA-related distress have not been
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systematically reviewed. To inform the future development of tools for identifying families
likely to benefit from specific mental health interventions, we reviewed studies
characterizing distress and anxiety in parents of children with FA. We sought to clarify the
concept of FA-specific anxiety (FAA) by describing (1) anxiety- and distress-related symptoms
reported by parents, together with their antecedents, consequences, and correlates; and (2)
the extent to which existing FA-specific outcome measures capture symptoms of parental
distress and FAA.

2 METHODS
2.1 Search strategy

This systematic review was conducted in accordance with PRISMA guidelines* and the
protocol registered with PROSPERO (CRD42020208316). We searched MEDLINE, EMBASE,
PsycINFO, and Cochrane Central Register of Controlled Trials (CENTRAL) for relevant studies
from database inclusion dates through to August 25, 2020. Electronic searches were
supplemented by manual consulting of reference lists from prior reviews and included
studies and by consultation with experts in the field. An updated search was performed
prior to publication. Search terms covered three primary concepts: (1) pediatric FA; (2)
parents and caregivers; and (3) anxiety, worries, fear, or distress. A sample search strategy
(MEDLINE) is shown in Table S1. Titles and abstracts resulting from database searches were
independently reviewed by two authors; the full text of selected articles was further
reviewed by two different authors for eligibility. Reasons for exclusion were recorded with
any disagreements resolved by consensus discussion with a third reviewer. At least two
reviewers achieved consensus on the data to extract from included studies.

2.2 Study selection

Articles were included if they were empirical studies in English, either qualitative or
qguantitative. Conference abstracts, editorials, dissertations, and reviews were excluded.
Included studies assessed distress or anxiety in parents of children with physician-
diagnosed IgE-mediated FA, either verified by investigators or based on parent report.
Studies of self-reported FA without physician diagnosis and non-IgE-mediated conditions
were excluded, as were studies in which parent report measures referred to the child's
emotional state but not that of the parent. Assessment of parental distress or anxiety prior
to onset of diagnosed FA symptoms or in the context of suspected but not physician-
diagnosed FA was excluded. For studies reporting HRQOL measures, only those that
specifically reported on items related to distress or anxiety were included.

2.3 Data extraction and quality appraisal

Data extracted from full-text articles were as follows: country and dates of study, funding
sources, study design, qualitative methodology, intervention type, inclusion/exclusion
criteria, number of participants, demographic information (including age, gender,
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race/ethnicity, and socioeconomic data), FA information (child's age, time since diagnosis,
number of FA, history of anaphylaxis), outcome measures (general and FA-specific tools or
themes related to distress), aspects of distress quantified or described, dimensions of FAA
reported, impact on child, comparison with control group, and associations with
parent/child factors. Included studies were assessed using the Mixed Methods Appraisal
Tool (MMAT), a checklist developed for quality appraisal of quantitative, qualitative, and
mixed-methods studies.>> Overall risk of bias taking into account the MMAT checklist for
each study was rated independently by two reviewers and conflicts resolved based on
review by a third team member. Studies deemed low risk of bias were felt to be well-
designed with adequate sample size (including surveys with response rates >70%), and
limitations (eg, differences in demographics between groups) addressed in the analyses.
Relevant outcome measures had undergone some validation. Studies at medium risk were
not flagged for significant concerns but representativeness of the sample or relevant
demographic data was felt to be limited. Studies at high risk of bias were flagged for
significant concerns about quality, including very small sample sizes at high risk of selection
bias (eg, response rates <50% for surveys), distinct methods of data collection between
groups undergoing comparison, or an accumulation of medium risk factors.

2.4 Concept analysis

Distress-related items derived from general and FA-specific assessment measures were
extracted from all studies and incorporated into the final narrative synthesis, as were the
various types of FA-specific distress endorsed by parents. Major themes related to FAA—the
predominant form of distress described by parents—were summarized using a concept
analysis framework described previously for characterization of dimensions of anxiety in
other contexts.>® Concept analysis is a systematic process of developing, clarifying, and
refining the phenomenon under examination that involves identifying defining attributes
and known dimensions, defining antecedents and consequences, and identifying empirical
referents (ways in which the concept is defined and measured).>’ To identify the extent to
which the concept of FAA is covered by existing FA-specific scales measuring aspects of
parental QOL or distress, all items from FA-specific scales employed in the retrieved studies
were reviewed. Gaps in coverage of FAA dimensions were systematically identified.

2.5 Correlates of FAA

Study heterogeneity including use of multiple assessment tools and a combination of
interventional/descriptive methodologies precluded reporting of a single effect measure or
meta-analysis.>® For quantitative studies, the direction of any comparisons in distress or
anxiety measurement outcomes in parents of children with FA to other populations was
noted. Associations between scores on standardized assessment tools for distress or
anxiety and parent or child factors were recorded as positive or negative. Where applicable,
for interventional studies, the direction of effect on the distress or anxiety measure was
extracted. Qualitative studies were assessed for major themes.
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3 RESULTS

3.1 Included studies

https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/pai...

Of 1886 abstracts screened, 131 full texts were assessed for eligibility. Of 98 studies that
met inclusion criteria and examined parental distress or anxiety associated with parenting a
child with FA, 23 used qualitative or mixed methods (Table S2) and 75 were quantitative
(Table S3, Table S4), among which 12 were interventional (Table S3). A flow diagram of study
selection is shown in Figure 1. Table 1 provides an overview of the characteristics of the 98

retrieved studies. Reporting of demographic variables and details of the child's FA was

limited. The assessed risk of bias was rated as high in 60% of studies and medium in the

remainder.

FIGURE 1

Search results (n=3126):
Medline (577) i
PsycINFO (250)
Embase (1406)
Pubmed (780)

CENTRAL (113)

|

1 886 titles/abstracts
screened

!

Duplicates removed (n=1240)

Excluded (n=1755):

= Subject not relevant (n=819)
- Review (n=201)

- Conference abstract (n=457)
- Case report (n=20)

- Clinical trial protocol (n=31)
- Other format (n=97)

- Not in English (n=130)

131 full-text studies
assessed for eligibility

|

98 studies included:
- 17 qualitative
- &6 mixed methods
- 75 quantitative
- 4 case control/cohort
- 59 survey
- 12 interventional (5 RCT)

Excluded (n=33):

Child measure only (n=5)

No anxiety- or distress-related
measure (n=16)

Not healthcare-provider-
diagnosed/suspected (n=7)
Mixed population (FA and other
diagnosis or parent and adult
with FA) (n=5)

Flow diagram for study selection and exclusion

Open in figure viewer

TABLE 1. Characteristics of included studies (n = 98)

¥ PowerPoint
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Category Variable/value Number of studies, n (%)
Main country of study Canada 13(13)
USA 38(39)
Australia 8(8)
UK 22 (23)
Italy 4(4)
Sweden 3(3)
Japan 2(2)
The Netherlands 2(2)
Other 10 (10)
Demographics reported Age 18 (19)
Gender 74.(76)
Race or ethnicity 33(34)
Socioeconomic data reported Any variable 45 (46)
Household income 27 (28)

[l I | A4 sy

@ OQverall risk of bias was rated as high (significant concerns about quality, including small sample sizes or response

rates <50% for surveys, discrepancies in data collection method between groups, or non-validated measures);
medium (overall adequate with no concerns regarding sample size or non-validated outcome measures, but
potential limitations including representativeness of the sample) or low (generally well-designed with possible
limitations adequately controlled for in the analysis, psychometric testing of all measures, response rate >70% for

surveys).

3.2 General measures of emotional distress in parents of children
with FA versus other populations

Table 2 summarizes studies comparing general anxiety- and distress-related measures in
parents of children with FA to those with other medical conditions, healthy children, or
population norms. Eleven studies identified elevated scores on anxiety- or distress-related
outcome measures in parents of children with FA compared to other populations, while
seven did not. There was significant heterogeneity in outcome measures and demographic
differences between sample and comparator populations. However, there has been some

7 di 29 22/12/2021, 07:30



Food-allergy-specific anxiety and distress in parents of children with f... ~ https://onlinelibrary-wiley-com.bibliosan.clas.cineca.it/doi/10.1111/pai...

8 di 29

consistency in reports of increased stress as measured by the Parenting Stress Scale (PSS)
and Swedish Parenthood Stress Questionnaire (SPSQ), as well as anxiety as measured by the
State-Trait Anxiety Inventory (STAI), Hamilton Anxiety and Depression Score (HADS), and
anxiety subscale of the Delusions Symptoms States Inventory (DSSI) among parents of
children with FA compared to parents of healthy children (Table 2). Results were less
consistent with respect to comparison of measures completed by parents of children with
FA versus other chronic conditions.

TABLE 2. Comparisons of anxiety- and distress-related measures in parents of children with
FA and other populations

Comparator Reported Outcome Results
population difference measure
Parents of children Increased HADS Higher anxiety but not depression scores in parents of
with another children with FA compared to those diagnosed with
medical condition other chronicillness'
None HADS No difference in depression, anxiety, or OCD scores

among parents of children with FA versus orthopedic

injury>?

IFQ No significant difference on personal strain subscale
between parents of children with FA versus

rheumatological disease®?

Parents of healthy Increased DSSI Parenting a child with FA was associated with increased
children maternal DSSI scores for anxiety and depression

compared to controls®®

STAI State and trait anxiety scores were significantly higher
among parents of children with FA compared to those

without>?

PSS, HADS Stress, anxiety, and depression scores were higher in
parents of children with FA compared to those

without®#

SPSQ, FLIP Parents of children with FA reported higher daily stress

Abbreviations: BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; CHQ-PF50, Child Health Questionnaire —
Parent Form 50; DSSI, Delusions-Symptoms-States Inventory/states of Anxiety and Depression; FAQL-PB, Food Allergy
Quiality of Life-Parental Burden; FLIP, Food Hypersensitivity Family Impact; HADS, Hospital Anxiety and Depression
Scale; HSCL-21, Hopkins Symptom Checklist-21; IFQ, Impact on Family Questionnaire; PSI, Parenting Stress Index; PSS,

Parental Stress Scale; PTGI, Post-traumatic growth inventory; SPSQ, Swedish Parental Stress Questionnaire; STAI,
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State-Trait Anxiety Inventory.

3.3 Attributes of FA-specific distress

A large subset of parents in most studies endorsed distress related to their child's FA. The
majority of studies (78%) described emotional aspects of distress. The most commonly
reported form of emotional distress was anxiety specific to the FA (63%). Other studies
reported on stress (42%), distress (16%), general anxiety (37%), FA-related worry (35%) or
fear (25%), sadness or sorrow (12%), and depression (10%). Fewer than 10% each referenced
“mental health,” a specific psychiatric diagnosis, anger, guilt, frustration, or fatigue.

3.4 Rationale for further characterization of FAA

Because anxiety was the most frequently reported form of FA-specific distress, we focused
further analyses on this concept. Highlighting its significance for parents, a survey of FA
burden in parents of young children identified anxiety levels as the factor most affecting
parents’ lives,?? and other studies reported that the majority of parents endorsed being
troubled by anxiety relating to a child's FA and its impact.*®

3.5 Attributes of FAA

Attributes of FAA described across studies fit within a cognitive behavioral framework,
including affective responses, cognitions, behaviors, and somatic symptoms. While most
studies described anxiety as a component of emotional distress, fewer reported on
associated cognitions/worries (35%) or behaviors (33%), and only two queried physical
symptoms or sleep. Nine studies specifically reported on functional impairment due to
anxiety. Dimensions of these attributes are further highlighted below based on a synthesis
of findings from qualitative and quantitative studies.

A. Cognitive dimensions: Cognitions included fears about the consequences of allergen
exposure (57%), challenges maintaining social identity or being understood (20%), child
life transitions (20%), uncertainty about the child's future (16%) or outcomes of
diagnostic/treatment procedures (8%), and trauma or recurrent/intrusive thoughts
about previous FA symptoms such as anaphylaxis (5%). The most frequently reported
cognitive dimensions are summarized in Table S5.

B. Behavioral dimensions: Worry was described in adaptive terms as motivation for
seeking more information (7%); however, parents also endorsed associated avoidance
of social situations (11%), avoidance of other activities (7%), and delaying or limiting
other foods (4%). For example, even following a negative oral food challenge (OFC),
parental anxiety was associated with avoidance behaviors, with up to 11% of families
not reintroducing the food.*" Child and parent report also referenced over-
protectiveness (3%). Increased participation in social activities was a major hope of
parents of children considering or participating in oral immunotherapy (OIT)
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treatments.*% 43

C. Physical symptoms and sleep disturbance: While multiple screening tools for general
anxiety symptoms and parenting stress query symptoms of physiological hyperarousal
(Table S6A), only the Food Allergy Quality of Life Questionnaire—Parental Form
(FAQLQ-PF, adapted for parent report) queried physical distress attributable to FA
symptoms.>' Sleep disturbance was incorporated into multiple FA-specific scales
(Table 4), but neither physical symptoms nor impact on sleep was predominant
features of FA-related anxiety reported in qualitative studies.

3.6 Antecedents and consequences of FAA

Antecedents are necessary for the occurrence of a concept; consequences arise as a result.
Reported themes of qualitative studies are shown in Table S7 within this framework.
Antecedents included low perceived control; perceived lack of FA self-management
knowledge and resources; and social factors including stigma and the associated impact on
identity. Consequences of FAA included impacts on the family: shared experiences of
distress, limitations on activities, and challenges in navigating joint responsibility. Multiple
potential consequences for the child were identified across survey studies, including
emotional and behavioral concerns and the potential emotional burden of parental over-
protection or over-control.” 2! 4% 4> Higher parental worry was associated with more
limitations on children's activities*® including social event attendance.*’ Parental FAA also
has the potential to affect the health of the child through barriers to effective management
of anaphylaxis,*® avoidance of diagnostic procedures such as OFC,* associations with
allergy symptoms,”? and unnecessary food elimination>® or delayed food introduction®'
even following negative OFC.*'

3.7 Correlates of FAA in quantitative studies

Table 3 describes correlates of parental stress, anxiety, and related outcome measures.
Heterogeneity of outcome measures and variable findings across study populations limits
the strength of overall conclusions drawn. However, positive associations between
measures of parental burden, distress, and anxiety have been consistently identified in
multiple studies for (a) younger child age; (b) history of anaphylaxis or perceived FA severity;
(c) FA multiplicity; (d) history of OFC; (e) milk or egg allergy; and (f) comorbid atopic disease.
Among parent factors, measures of parental burden and anxiety/depression symptoms
were positively associated with (a) peer support group membership and (b) self-efficacy, and
negatively associated with higher income. Eight studies included a measure of distress or
parental burden that was compared between mothers and fathers, reporting either no
difference®> °2 or higher scores in mothers compared with fathers.>3-’

TABLE 3. Child, allergy, and parental correlates of parental distress and burden in
quantitative studies
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Correlate Direction of Outcome (measure)
association
Child factors
Younger age Positive Younger age associated with greater parent distress (PECI),°? greater fear re:

autoinjector use (study-specific questionnaire),”> and higher scores on the

anxiety/distress subscale of the FAPQ3?

Negative Families with older children experienced greater FA-related impact (FLIP)

and stress (SPSQ)®°

Male gender Positive Parents of male children with FA reported poorer HRQOL compared to

females with FA (FAQL-PB)3*

Allergy factors
History of Positive Increased maternal state anxiety (STAI-S),%¢ parental burden (FAQL-PB),>% %%
anaphylaxis or anxiety/distress (FAPQ,?? CHQ-PF508°), and distress due to a serious allergic
serious reaction reaction (IES).”> Increased parental over-protectiveness as reported by
adolescents (PBI).
None No significant difference in maternal worry or anxiety (BAl, PSWQ)°" or
“emotional issues” on FAQL-PB®®
Autoinjector use Positive Increased fear with new requirement for use (study-specific
or prescription questionnaire)”>; increased parental burden (FAQL-PB) but interaction effect

Abbreviations: CHQ-PF50, Child Health Questionnaire - Parent Form; FAIM, Food Allergy Independent Measure; FAPQ,
Food Allergy Parent Questionnaire; FAQL-PB, Food Allergy Quality of Life-Parental Burden; FASE-P, Food Allergy Self-
Efficacy Scale for Parents; HADS, Hospital Anxiety and Depression Scale; PECI, Parent Experience of Child Iliness scale;

STAI, State-Trait Anxiety Inventory.

3.8 Tools measuring aspects of parental distress and FAA

We assessed items querying aspects of FA-related distress to determine the dimensions and
attributes covered by existing outcome measures included in the retrieved studies.
Previously validated as well as novel assessment tools measured aspects of general

(Table S6A) and FA-specific (Table S6B) distress or anxiety in parents and caregivers.

Table 4 summarizes the domains covered by each tool based on a cognitive behavioral
framework. Only two scales included items that addressed forms of distress other than
anxiety, specifically mood® or sadness>? and irritability.”®

TABLE 4. FA-specific scales measuring a component of parental distress or anxietya
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Scale Anxiety Other Nui

emotional @ of i
Emotions | Cognitions | Behaviours | Sleep distress ¢
symptoms

FAIM'08 X 4

FAIST09 X X X Stress 32

FAMAS X X 42

(interview)®3

FAPQ32 X X X X Tearfulness 18

FAQLQ-PF X X X Emotional 30

(adapted)®’ distress

FAQL-PB> X X X Sadness 17

FARC-M'10 X X Stress 17

FASE-p106 X X 21

FASEQ-P'" X 8

SPS-FA>® X X Mood, 9
irritability

FLIP&> X X Sadness 19

a Assessment tools that include the indicated category are marked by cross-hairs. Overall, utility of existing FA-
specific tools in the clinical setting is limited. Tool abbreviations are as follows: FAMAS, Food Allergy Management
and Adaptation Scale; FAIM, Food Allergy Independent Measure; FAIS, Food Allergy Impact Scale; FAPQ, Food Allergy
Parent Questionnaire; FAQL-PB, Food Allergy Quality of Life-Parental Burden; FAQLQ-PF, Food Allergy Quality of Life
Questionnaire - Parental Form; FARC-M, Food Allergy Response Capability Scale for Mothers; FASE-P, Food Allergy
Self-Efficacy Scale for Parents; FASEQ-P, Food Allergy Self-Efficacy Questionnaire for Parents; FLIP, Food
Hypersensitivity Family Impact; FPAC, Food-Pet-Allergy in Children Questionnaire; SPS-FA, Scale of Psychosocial
Factors in Food Allergy.

b Coping specifies ability to manage worries or anxious thoughts (i.e. effect of anxiety on function), rather than
management of FA.

c

Other terms related to emotional distress specifically queried by assessment tool. Dashes denote no additional

items beyond anxiety.
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d  Scales are identified as “validated” for the purposes of this comparison if there has been — at a minimum —

assessment of content validity (the extent to which it adequately measures the domain of interest, prior to survey
administration), criterion validity (concurrent validity or the prediction of outcome for a “gold standard”
measurement of a related construct, if possible), and construct validity (at least convergent and ideally discriminant).
Scale reliability must include at least adequate internal consistency and ideally known test-retest reliability; semi-
structured interviews must include assessment of inter-rater reliability. Some scales included additional
psychometric analyses including predictive and known-group validity. Test-retest reliability was not assessed for the

FAMAS, FASEQ-P, and SPS-FA.

Constructs measured by existing general anxiety- and FA-specific tools, while including some
attributes of FAA were distinct. FA self-efficacy (FASE-P), general mental health (GHQ-12,
CHQ-PF-50), and Food Allergy Independent Measure (FAIM) scores were associated with
parental burden as measured by the FAQL-PB,>” ©© which in turn was associated with but
distinct from parent-reported FAA as measured by a single-item visual analogue scale. FAA
was also a separate construct from state anxiety as measured by the STAL®" Moreover,
diagnosed anxiety disorders were not necessarily present at elevated rates in parents of
children with FA compared to other populations® (Table 2), nor did FA-specific worries
scores on the Food Allergy Management and Adaptation Scale (FAMAS)®® correlate with
generalized anxiety measures.®>

3.9 Interventions targeting FAA

Several allergy assessments or treatments may mitigate parental FA-related stress and
anxiety, including OFC, regardless of outcome, and OIT. Additional psychological
interventions including cognitive behavioral therapy, a self-regulation intervention, and
psychologist-led educational workshops have shown some promise in early studies. These
are outlined in Table S8.

4 DISCUSSION

Anxiety in parents of children and youth with FA contributes to impaired HRQOL, with
potential long-term impacts on both parent and child health. Factor analysis of parental
stress scales® and surveys of FA-related burden has consistently identified parental anxiety
and worry as critical contributing factors,®> particularly in mothers.>® %57 Not only is FAA
described by parents as the most burdensome component of their emotional distress, but it
also lends itself to therapeutic intervention.

This systematic review integrates existing qualitative analyses of semi-structured interviews
and parent focus groups with questionnaires addressing FA burden to define the concept of
FAA according to a cognitive behavioral framework (Figure 2). Affective components of FAA
include fear, hypervigilance or hyperarousal, and associated distress. Cognitive dimensions
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include worry related to (a) uncertainty regarding potential allergen exposure and its
consequences; (b) management of symptoms particularly in emergencies and in situations a
parent is unable to control, particularly during times of transition; (c) general health and
development of the child; (d) medical assessment and treatment, including OFC and OIT;
and (e) social issues including isolation. Low perceived control and self-efficacy, limited
access to FA-related resources and care, and social factors including stigma are likely
perpetuating factors. FAA-related behaviors include avoidance and social isolation, and
limitations imposed on a child's participation in diagnostic procedures such as OFC and
management of the FA itself. FAA is associated with perception of increased risk,% °'
expectation of negative outcomes,®® and intolerance of uncertainty.®’ Characterization of
this construct represents an initial step in developing standardized methods for assessing
and monitoring FAA in clinical populations.
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FIGURE 2

Open in figure viewer ‘ ¥ PowerPoint
Simplified schematic summary of features of parental FA-specific anxiety. Among parents of children with food allergy
(FA) in the retrieved studies, anxiety was the most frequently assessed and documented component of emotional
distress, a key dimension of health-related quality of life (HRQOL) with significant functional impacts on both the parent
and child. Allergy-related correlates (Table 4) and modifying interventions (Table S7) associated with HRQOL or distress
measures are shown. Contextual biopsychosocial factors and in particular social determinants of health have received
minimal attention to date. While measures exist to assess HRQOL and related constructs in parents of children with FA,
neither these tools nor generic measures of anxiety symptoms appear to adequately assess the cognitive, behavioural,

and functional aspects of FA-specific anxiety

Previously described cognitive behavioral models of health anxiety have addressed
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interactions among cognitive interpretations of threat, physical reactions and arousal,
safety-seeking behavior, and anxiety.®® Consistent with these models and particularly in the
context of understanding families’ risk perception in the context of OIT, others have
emphasized cognitive correlates of FAA, including threat interpretations (that is, perception
of the risk and severity of a severe reaction in relation to coping and rescue factors), which
may be amenable to CBT.%® However, other factors incorporated into our framework in
Figure 2 (including multiple contextual factors, other emotional experiences, the family's
biopsychosocial context, and the balance of stressors and supports) are likely to affect the
overall distress and impairment associated with FAA and may require distinct forms of
intervention and support.

The affective and somatic attributes of FAA are similar to those for defined anxiety disorders
and general anxiety symptoms, but specific cognitive and behavioral dimensions are not
captured by instruments that have been used to date in studies of families of children with
FA. Our group has recently demonstrated that currently available general measures of
anxiety (such as the STAI), and FA-specific HRQOL (such as the FAQL-PB), while frequently
used in FA research, do not adequately identify parents who are highly anxious specifically
about their child's FA.®" Capturing of specific FAA dimensions is more likely to aid in the
development and monitoring of targeted treatment approaches compared with the global
self-report of FAA used in that study.®’ Patient-reported outcome measures for anxiety
symptoms designed to be used across multiple chronic diseases have yet to be validated in
parents of children with FA.'> Validation studies of anxiety measures in other specific
chronic conditions have emphasized the potential utility of both disease-attributed and
universally relevant anxiety scales.” Along these lines, recent work has led to the
development of FAA measures for children, with an accompanying parent proxy measure,’’
as well as for adults with FA,’? but our summary of current FA-specific parent measures
identifies gaps in evaluation of FA-specific distress. The most commonly used measure of
FA-related HRQOL, the FAQL-PB, addresses some but not all dimensions of FAA. The FAPQ
captures a more comprehensive set of FA-related anxiety attributes but has not been fully
validated. The extent to which emotional distress—and in particular anxiety—contributes to
limitations beyond those that are appropriate for FA management does not appear to be
adequately captured by existing scales. Further work is also required to evaluate emotional
states other than anxiety in parents of children with FA.

This review has a number of limitations. While designed to be maximally inclusive of
relevant terms, our findings are limited by the search strategy employed. Some excluded
studies were relevant to understanding FAA but due to lack of a physician diagnosis or
absence of distress-related outcome measures were not included. All included studies had a
medium-to-high risk of bias, with quality assessment highlighting the potential for significant
selection bias across studies. This limits the strength and generalizability of conclusions
drawn regarding correlates of FAA and effects of interventions, although despite these
limitations we have been able to identify consistent associations across multiple studies
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(Table 3). Moreover, our synthesis points to a need for more attention to the collection of
demographic data. Income, for example—a variable not collected by most investigators
—appeared to affect the experience of FA in included studies. Perspectives of fathers
compared with mothers—who tend to report increased burden—are underrepresented.
The present review is unique in its systematic approach, focus on parental distress,
integration of FAA dimensions with existing measurement tools for other constructs, and
overview of the current state of the field with respect to collection of data on demographic
and other factors that impact the mental health and functioning of families with chronic
medical conditions.

The studies included in this review emphasize the need to consider a diagnosis of FA in the
family context,’ in particular caregivers’ perceptions of their own identity and social
connectedness.”* While survey studies have suggested that the majority of parents feel
mental health support would be helpful in FA management, few seek this care
spontaneously.'? 7> Importantly, clinical practice guidelines for allergists recommend
facilitating access to psychological interventions,’® but little guidance is provided on how to
identify those families who may benefit. In fact, allergists had difficulty recognizing children's
anxiety even after an interventional workshop aimed at improving anxiety detection in their
patients.”’

For parents, appropriate interventions likely include education regarding risk perception,
psychological distress, transitions, patterns of family adaptation, involving other family
members, use of consumer organizations, and use of epinephrine autoinjectors.”” Our
findings are consistent with a previous systematic review pointing to the potential utility of
CBT (particularly in mothers, based on one RCT with low-to-moderate risk of bias’®), but
overall lack of robust research evaluating psychosocial interventions.?> Most interventions
for parents have focused on allergy education, with few outcome measures related to
anxiety or emotional distress,”® although two RCTs (one with moderate risk of bias’?) have
shown impacts of oral food challenge on parent anxiety, particularly with appropriate
psychoeducation.®Y More work is needed to understand the role of different types of
exposure given this has not been of consistent benefit across RCTs of similar quality.2! While
FA education is appropriate for all families, additional screening for FAA in settings with
limited resources may identify those who would most benefit from further interventions
including peer support, psychoeducation, and CBT. Development and validation of a
screening tool for FAA encompassing the dimensions defined by existing studies may aid
clinicians in providing more comprehensive assessment and management options for
children with FA and their families.
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Table S1. Sample Medline search strategy.

Search Terms Results
1 exp anxiety/ or exp anxiety disorders/ or exp psychological distress/ 156523
2 exp food hypersensitivity/ 20430
3 ((allerg™* or hypersens* or IgE or anaphyla*) and (food or nut* or wheat or 38355

fish* or corn* or egg* or meat or milk or soy)).mp.
4 (anxiety or anxious or worr* or phobi* or fear* or stress* or distress* or 2973798
psycho* or emotion* or trauma* or post?trauma* or "mental health").mp.
5 adolescent/ or child/ 2813237
11d* % * 1 * 10% 92 1 10k
6 (child* or adolescen* or teen* or infan* or pedatric* or p?ediatric* or 3884974
preschool*).mp.
7 Parents/ 63948
] (parent® or mother* or maternal or father* or paternal or dyad* or famil* or 1844198
caregiver®).mp.
9 lor4 2983616
10 20r3 38849
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13 9 and 10 and 11 and 12 577
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Hispanic
D “Majority Caucasian” Proportion high Range 8-17 ND ND ND IES FAC
income
D ND ND Range 5-18 ND 1FA: 26%,2 | ND CHQ-PF50 ND
Mean 10.8 FA: 42%, >2
FA: 32%
ange 36-45 ND Annual household | Range 4-12 ND Multiple FA: ND STAI, 1US-12 FAIN
edian 40 income; level of Median 8 70.7% visu
education; scal
occupation;
marital status
D SS: 89.3% Caucasian; RC: Annual household SS: Mean 6.9 SS: Mean 2.5 | ND SS:61.9 ND FAC
79.5% Caucasian income; level of RC: Mean 7.5 RC: Mean 1.9 RC: 37.5 FAS

education




D 76.9% Caucasian, 3.4% Annual household | 0-1: 11.3%; 2-5: ND ND ND FES FAQ
African American, 8.8% income; marital 47.5%; 6-10: 29.6%;
Hispanic, 2.5% Asian, 8.3% status; level of 11-13: 7.0%; 14-20:
Other education; 4.7%
insurance
coverage
D 26% African American, 9% ND Range 0-18 ND 2.85 ND ND FAC
Asian American, 43% Mean 5.28
Caucasian, 9% Hispanic,
10% other, 4% declined to
provide information on
race/ethnicity
ean 39 95.4% Caucasian Marital status; Mean 8.01 Mean 6.34 Range 1-5+ ND PECI ND
level of education Mean 3.17

-PF50, Children's Health Questionnaire — Parent Form; DASS-21, Depression Anxiety and Stress Scales, Short Version; DBPCFC, double-blind placebc
em Scale; FAMAS, Food Allergy Management and Adaptation Scale; FAIM, Food Allergy Independent Measure; FAIS, Food Allergy Impact Scale; FA
SE-P, Food Allergy Self-Efficacy Scale for Parents; FASEQ-P, Food Allergy Self-Efficacy Questionnaire for Parents; FES, Family Empowerment Scale;
cy Scale; HADS, Hospital Anxiety and Depression Scale; HSCL-21, Hopkins Symptom Checklist 21 item; IES, Impact of Events Scale; IFQ, Impact on
Inventory — Revised; OIT, oral immunotherapy; OFC, oral food challenge; OPFC, oral peanut food challenge; PECI, Parent Experience of Child Illness;
port Questionnaire; PSWQ, Penn State Worry Questionnaire; PTGI, Post-traumatic Growth Inventory; SPS-FA, Scale of Psychosocial Factors in Food A

{ealth Organization Quality of Life-26, WHOQOL-BREF, World Health Organization Quality of Life - BREF



Table S5. Cognitive dimensions of FA-specific anxiety’

Cognitive dimension

Examples of survey data

Examples of qualitative themes

Possible allergen exposure

¢ In a survey assessing the impact of FA on 940 families, items most
strongly impacting parental HRQOL involved fears of allergen
exposure, particularly in situations outside the parent’s control™.

e Parents reported fear of both known and undiscovered allergens.

e Fear of possible accidental reactions improved following oral
immunotherapy, which despite its potential association with home
dosing reactions allows for preparation and anticipation® .

e “Living with risk” was a meta-theme in analysis of semi-
structured interviews of mothers of children at risk for FA-
induced anaphylaxis®* and among parents of young children
with severe FA®,

Parents endorsed an associated lack of control over allergen
exposure and its outcomes™.

Uncertainty about the
future

¢ Long-term uncertainty was a major cause of distress in a survey
assessing the emotional functioning of 282 caregivers® .

e On the FARC-M scale, mothers’ anxiety about FA persistence was
negatively associated with their reported ability to manage FA™.

e Other specific worries included the child’s nutrition and health®.

Interviews with parents in urban Ghana emphasized anxiety
related to recurrence risk. The possibility of allergen exposure
as well as future symptom severity were major contributors to
participants’ fears" .

Outcomes of allergy
diagnosis and treatment

e Parents of young children with severe FA emphasized the
responsibility involved in managing risks for their children®. In a
survey of attitudes regarding epinephrine autoinjectors, FAQL-PB
scores were greater if an epinephrine autoinjector had been
administered by a parent compared to another user®.

e Parental confidence in managing allergic reactions was associated
with better self-efficacy and lower parental burden®.

e OIT impacted overall HRQOLY including anxiety items on the
FAQL-PB”.

Parents who had used an autoinjector described feelings of guilt
related to hesitation to treat their child’'.

Caregivers hoped that OIT would provide a “buffer” against
unintentional allergen exposure. They did not report OIT-
related decreases in anxiety, vigilance, or avoidance®'.

The burden of OIT included uncertainty about possible
reactions and practical difficulty with injections™.

e Fear and re-evaluation of risk were central to mothers’

experience of OFC and food reintroduction; “living with fear of
the unknown” included the fear of not being able to control
outcomes and causing harm®.

Transitions

e A survey of 533 children with FA and their mothers found that
those between the ages of 5 and 7 requiring an epinephrine
autoinjector were particularly susceptible to maternal stress;
transitions such as school entry were thought to account for
increased vulnerability®'.

o Adjustment to the initial diagnosis was a major challenge for

parents, associated with grief, anxiety, and hope68.

e A community-based study of adolescents and their parents
emphasized parental anxiety about “handing over” the
responsibility for FA management’’. Parents similarly
described difficulty trusting their college-age children’.

Maintaining social
identity/ being understood

¢ A large proportion of parents reported that their child’s FA had
adversely affected their personal relationships, including within
their family and community®>.

Social aspects of allergy were identified by Rouf ez al. as a
superordinate theme in analysis of semi-structured interviews
exploring parent experiences of having a young child with
severe FA. Parents worried about being perceived as over-
protective or having their FA-related concerns misunderstood®.

"Abbreviations: FA, food allergy; FAQL-PB, Food Allergy Quality of Life — Parental Burden Questionnaire; FARC-M, Food Allergy Response Capability Scale for

Mothers; HRQOL, health-related quality of life; OFC, oral food challenge; OIT, oral immunotherapy
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Table S6. Formal assessment tools that include an aspect of (A) general and (B) food-allergy-related distress or anxiety assessment in parents of
children with food allergies employed by studies included in this review (Tables S2 and S3)"'

Tool

Description

Anxiety-related items relevant to food allergy

A) General Measures

Beck Anxiety Inventory
(BAD™

Self-report measure of anxiety; 21 items rated on 4-
point scale.

General emotional state: Terrified or afraid, nervous, scared

Physical symptoms: Numbness or tingling, feeling hot, wobbliness in legs, unable to
relax, dizzy or lightheaded, heart pounding/racing, unsteady, feeling of choking, hands
trembling, shaky/unsteady, difficulty breathing, indigestion, faint/lightheaded, face
flushed, hot/cold sweats

Specific fears: Fear of worst happening, fear of losing control, fear of dying

Generalized Anxiety
Disorder-7 Item Scale
(GAD-7)”

Self-report measure of anxiety; 7 items rated on 4-
point scale. Primarily used as a screening tool for
GAD.

General emotional state: Feeling nervous, anxious, or on edge; becoming easily
annoyed or irritable

Physical symptoms: Being so restless that it's hard to sit still, trouble relaxing
Specific fears: Feeling afraid as if something awful might happen

Worrying: Not being able to stop or control worrying; worrying too much about
different things

Hospital Anxiety and
Depression Scale
(HADS)'"

Self-report measure of anxiety (some argue best
used as uni-dimensional measure of distress)
including 7 items each assessing depression and
anxiety symptoms rated on a 4-point scale.

General emotional state: I get sudden feelings of panic; I get a sort of frightened feeling
as if something awful is about to happen

Physical symptoms: I feel tense or wound up; I can sit at ease and feel relaxed; I get a
sort of frightened feeling like "butterflies" in the stomach; I feel restless as I have to be
on the move

Worrying: Worrying thoughts go through my mind

Impact of Events Scale
(IES)IOI

22-item self-report measure that assesses subjective
distress caused by traumatic events (original scale
has 15 items and is missing hyperarousal).
Corresponds to DSM-IV symptoms of PTSD. Items
rated on 5-point scale.

General emotional state: Felt irritable and angry; felt watchful and on-guard
Physical symptoms: Physical reactions such as sweating/trouble
breathing/nausea/pounding heart; jumpy and easily startled

Sleep: Trouble falling or staying asleep

Worrying: Thought about it when I didn't mean to; dreams about it

Other cognitive symptoms: Trouble concentrating

Impact on Family
Questionnaire (IFQ)'*;
adapted for peanut
allergy®®

24 items with agreement graded on 4-point scale.
Specific statements are related to four dimensions of
family life: familial/social, personal strain, financial
burden, and mastery.

Physical symptoms: fatigue is a problem for me because of my child's illness
Avoidance: Our family gives up things because of my child's illness; we see family and
friends less because of the illness; we have little desire to go out because of my child's
illness; we are not able to travel out of the city; it is hard to find a reliable person to
take care of my child

Perceived isolation or stigma: People treat us specially because of my child's illness; I
wonder whether my child should be treated 'specially' or the same as a normal child;
nobody understands the burden I carry

Illness Perception

Questionnaire (IPQ)'"

Assesses 5 cognitive components contributing to
perception of illness: identity, cause, timeline,
consequences, cure/control. List of 14 symptoms

General emotional state: I get depressed when I think about my illness; When I think
about my illness I get upset; my illness makes me feel angry; having this illness makes
me feel anxious;
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rated yes/no for (a) I have experienced this
symptom since my illness, and (b) this symptom is
related to my illness. 38 items rated on 5-point scale
assessing views about illness. 18 items rated on 5-
point scale assessing causes of illness. Also
available in parent report version.

Specific fears: My illness makes me feel afraid

Worrying: My illness does not worry me

Anxiety as a cause of symptoms: possible causes include stress or worry, family
problems or worries, or my emotional state

Parent Experience of Child
Iliness (PECI)'*

25-item measure to examine parental adjustment
related to caring for a chronically ill child; 4
subscales include guilt and worry, unresolved
sorrow and anger, long-term uncertainty, and
emotional resources. Each item is rated on a 5-point
Likert scale. Results of factor analysis of

the PECI revealed an underlying four-factor
structure including guilt and worry,

unresolved sorrow and anger, long-term uncertainty,
and emotional resources.

General emotional state: I experience angry feelings when I think about my child's
illness; I am aware of the specific ways I react to sadness and loss

Sleep: I wake up during the night and check on my child

Specific fears: I think about whether or not my child will die; I am afraid of this
diagnosis occurring in another member of my family; I worry that I may be responsible
for my child's illness in some way

Worrying: I worry that any minute, things might take a turn for the worse; I worry that
my child's illness will worsen/return; I worry about something bad happening to my
child when s/he is out of my care; When I'm not with my child, I find myself thinking
about whether or not s/he is ok; My hopes and dreams for my child's future are
uncertain; [ worry about my child's future

Parenting Stress Index
(PST)!%

120-item measure to explore stress within the
parent-child system. Focuses on three major
domains of stress: child characteristics, parent
characteristics, and situational/demographic life
stress. Within the Parent Domain, seven subscales
(Competence, Isolation, Attachment, Health, Role
Restriction, Depression, and Spouse/Parenting
Partner Relationship) measure sources of stress
related to parent characteristics.

General measures of stress and depression and their impacts; not specific to emotional,

cognitive, or physical aspects of anxiety

Penn State Worry
Questionnaire (PSWQ)'®

16-item measure of the occurrence, intrusiveness,
pervasiveness, and other characterizing features of
an individual’s experience with worry (independent
construct from other measures of anxiety or
depression). Each item is scored on a 5-point Likert
scale.

Worrying (frequency, severity, duration, lack of control, insight): My worries
overwhelm me; many situations make me worry; I am always worrying about
something; As soon as I finish one task, I start to worry about everything else I have to
do; I worry all the time; I worry about projects until they are all done; I know I should
not worry about things, but I just cannot help it; I find it easy to dismiss worrisome
thoughts; once I start worrying, I cannot stop; I have been a worrier all my life; I notice
that I have been worrying about things

Perceived Stress Scale
(PSS)107

Measure of the degree to which situations in one's
life are appraised as stressful. 4-, 10-, and 14-item
scales exist with responses rated on a 5-point Likert
scale for frequency over the past month.

General emotional state: How often have you been upset because of something that
happened unexpectedly?; How often have you felt nervous and "stressed"?

Perceived lack of control: How often have you felt that you were unable to control the
important things in your life; how often have you felt you have been able to control
irritations in your life? How often have you felt you were on top of things?

Perceived Social Support
Questionnaire (PSSQ)'*®

20-item scale assessing social support from family
and friends. Item responses are yes/no.

Includes rating of perceived emotional support by friends and family; not specific to

anxiety.
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State Trait Anxiety Index
(STAD'®

20-item scale each for assessing state and trait
anxiety. All items are rated on a 4-point scale.
Predictor of caregiver distress.

General emotional state: I feel nervous and restless

Worrying: I worry too much over something that really doesn't matter; I take
disappointments so keenly that I can't put them out of my mind; I get in a state of
tension or turmoil as I think over my recent concerns and interests; some unimportant
thoughts run through my mind and bother me; I have disturbing thoughts

Perceived lack of control: I feel that difficulties are piling up so that I cannot overcome
them

Other cognitions: I feel like a failure; I lack self-confidence

World Health Organization 26-item QOL measure assessing broad domains:

Quality of Life — BREF physical health, psychological health, social

(WHOQOLBREF)'"* relationships, and environment. Each item is rated
on a 5-point scale considering the past 4 weeks.

General emotional state: How often do you have negative feelings such as blue mood,
despair, anxiety, depression?

Sleep: How satisfied are you with your sleep?

Specific fears: How safe do you feel in your daily life?

Other items assess general satisfaction with self, work, and personal relationships and
are not specific to anxiety.

(B) Food Allergy-Specific Measures

Food Allergy Independent Four questions rated on 7-point Likert scales

Measure (FAIM)'!! assessing the parent’s expectation of outcome for
the child with FA. Parents rate for their child the
chance of: (1) accidental exposure, (2) severe

reaction when accidentally exposed, (3) dying when
accidentally exposed, and (4) responding effectively

when accidentally exposed. Child, teenager, and
parent forms validated in a Dutch sample.

Specific fears/risk estimation: How great do you think the chance is that your child will
accidentally eat something to which they are allergic; will have a severe reaction if they
accidentally eat something to which they are allergic; will die if they accidentally eat
something to which they are allergic

Perceived lack of control: Cannot effectively deal with an allergic reaction should they
accidentally eat something to which they are allergic

Food Allergy Impact Scale 32-item questionnaire with eight subscales that

(FAIS)"
the child’s FA on aspects of daily family activities
(e.g., meal preparation, family social activities,

parental stress and free time). Items are rated on a 7-

point scale. Further psychometric testing including
cross-validation in additional samples and

assessment of discriminate and predictive validity as

well as test-retest validity needed.

evaluate the caregiver’s perception of the impact of

General emotional state: Impact on your stress
Sleep: Impact on your sleep
Multiple items related to social and financial impact

Food Allergy Management Semi-structured interview and rating scales
and Adaptation Scale
(FAMAS)* Assess eight dimensions of FA management, child
anxiety, parent anxiety, and overall balanced
integration. Assesses the adequacy of families’ FA
management skills in relation to the behavioral
coping strategies required for positive adaptation.

Anxiety levels are self-reported by parents and

designed to assess family adaptation to a child’s FA.

General emotional state: On a scale from 1 to 5 with 1 equalling “don’t worry at all”
and 5 equaling “get really scared”, how worried or nervous do you get when your child
is having food allergy symptoms?

Worrying: How worried or concerned are you on an everyday basis? Why?

Additional open-ended questions regarding experience of FA and impact on family.
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revealed by responses regarding specific
management strategies and experiences with
reactions and by FA outcome expectations. Further
studies needed to test validity.

Food Allergy Parent
Questionnaire (FAPQ)'"?

18-item scale assessing parental coping; 4 factors
accounting for half of variance include parental
anxiety/distress, psychosocial impact, parental
coping, and family support. Each item rated on a 4-
point frequency scale ranging from “never” to
“most of the time.” Limited internal consistency on
impact and coping subscales. Further psychometric
testing including cross-validation in a more diverse
sample, construct/criterion validity, and test-retest
reliability required.

e Sleep: I can't sleep because I am worried

e General emotional state: I become tearful when I think/talk about it

o Specific fears: I am afraid for my child's safety because of the allergies; I am afraid for
my child’s safety when he/she rides in a car; My child’s psychological development is
negatively affected by the allergies; My child’s social development is negatively
affected by the allergies

e Worrying: I think about my child's allergies daily

e Avoidance: Our family can’t do our usual activities because of the allergies

e Perceived lack of control: I feel helpless in dealing with this problem

e Other negative cognitions: This is the worst thing that has happened to me

¢ Additional items regarding coping and family support

Food Allergy Quality of
Life Questionnaire -
Parental Form (FAQLQ-
PF); proxy, but may be
adapted as parent

Measure to assess parental perception of HRQOL in
children aged 0-12 years with food allergy. 14
items for children < 4 years and 26 and 30 items for
children 4-6 and 7-12 years, respectively. Three
subscales: emotional impact, food anxiety, social

(Adapted from original scale to assess parent experience rather than proxy for child; not
previously studied for this purpose)

e General emotional state: I experience emotional distress because of symptoms; am
more anxious in general than other parents

e Physical symptoms: I experience physical distress because of symptoms

measure'" and dietary limitations account for 68% of variance. o Specific fears: I am worried that he/she will have a reaction; feel anxious about food;
Each item is rated on a scale from 0-6 for impact on feel anxious about eating an ingredient to which he/she is allergic; am afraid for my
QOL (“not at all” through “extremely”). The child to try new foods; am concerned that he/she must always be cautious about food;
ver.sion adapted as a parent measure has not been feel anxious by poor labelling on food products
validated. e Worrying: I feel worried about the future; feel anxious when going to new places; am
anxious when eating with unfamiliar children/adults; am more cautious in general than
other parents
e Additional items regarding social restrictions
Food Allergy Quality of =~ FA-specific HRQOL instrument measuring parental e General emotional state: In the past week, how troubled have you been by (a) anxiety

Life Parental Burden Index
(FAQL-PB)*!

burden associated with having a child with a FA.
17-items each queried with a 7-point Likert scale
ranking the extent to which the respondent has been
troubled or limited. Validated across multiple
populations.

relating to your child's food allergy; (b) sadness regarding the burden your child carries
because of their food allergy?

e Specific fears: In the past week, how troubled have you been by (a) by your concerns
for your child's health because of their food allergy; (b) with the worry that your child
will not have a normal upbringing because of their food allergy; (c) about concerns for
your child's nutrition because of their food allergy; (d) with issues concerning your
child being near others while eating because of their food allergy (e) with being
frightened by the thought that your child will have a food allergic reaction?

¢ Avoidance or precaution-taking: In the past week, how troubled have you been (a)
about your need to take special precautions before going out of the home with your
child because of their food allergy; (b) by the possibility of, or actually leaving your
child in the care of others because of their food allergy; (c) about your child's attending
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school, camp, daycare or other group activity with children because of their food
allergy?

Perceived lack of control: In the past week, how troubled have you been with the worry
that you will not be able to help your child if they have an allergic reaction to food?
Additional 3 items regarding functional limitations (family, social)

Food Allergy Response
Capability Scale for
Mothers (FARC-M)'"*

17-item instrument designed to assess a mother’s
ability to confidently manage FA. Response
capability included five factors, each rated on a 5-
point Likert scale: stress coping, elimination diet
capacity, gathering information from medical
professionals, knowledge about food allergies, and
spousal collaboration. Not a validated measure.

General emotional state: I can cope with my stress well
Sleep: I am able to take rest
Other cognitions: I think I am coping with my child's food allergies well

Food Allergy Self-Efficacy 21-item scale with five subscales: Managing social

Scale for Parents
(FASE-P)"!

activities, precaution and prevention, allergic
treatment, food allergen identification, seeking
information about FA. Parents asked to rate how
confident they were that they could do each item.
Validated in a sample of 250 parents recruited from
the general population.

Queries confidence in management affecting multiple domains including precautionary
behaviours: Have a plan to make sure my child is safe at school or nursery; have a plan
to make sure my child is safe with a relative, friend, or a baby sitter; plan to participate
in social activities with others involving food; prepare to go out of the home with my
child; prepare to go to a restaurant

Perceived lack of control: Control my child's environment to prevent an accidental
exposure

Food Allergy Self-Efficacy 8-item FA self-efficacy index for caregivers; 2-

Questionnaire
(FASEQ-P)"!

domain structure captures confidence in daily
medical care and social functioning related to FA.
Correlates with FAQL-PB. Validated in a large
sample of 2308 caregivers.

Specific fears: How confident do you feel that your child is safe at school, daycare,
babysitters, or with relatives? How confident do you feel about identifying possible
food cross contamination?; How confident do you feel about reading food labels?; How
confident do you feel treating your child's allergic reaction?; How comfortable do you
feel about recognizing an allergic reaction in your child?

Perceived lack of control: How confident do you feel that you can control your child's
environment to prevent an accidental exposure?

Support: How confident do you feel that you have the resources and support you need
to deal with your child's allergy?

Scale of Psychosocial
Factors in Food Allergy
(SPS-FA)*?

9-item measure addressing three areas: impact on
QOL, social impact, and conflicts. Correlates
significantly with anxiety and depression
measurements; distinguishes members and non-
members of support groups. Responses are rated on
a 5- or 6-point Likert scale. Internal consistency and
construct validity assessed in a group of 63 parents.
Requires further validation.

General emotional state: Do you think that your child's allergy symptoms affect your
mood?; Due to your child's condition, you have developed greater irritability; Do you
feel that the symptoms have affected you psychologically?

Sleep: Due to your child's condition, you have developed sleep disorders

Effects of distress on disease symptoms: Do you think that your mood affects your
child's allergy symptoms; Do you believe this crisis has worsened your child's allergy
symptoms? [any crisis that might have provoked high stress or anxiety levels]

Food-Pet-Allergy in
Children (FPAC)
Questionnaire' "

24-item questionnaire addressing both the child’s
and parents’ HRQOL, including the following:
aspects of daily life (child/parents), limitations in
social activities (child/parents), limitations in school
work or in school activities (child), the child’s

Specific fears: Acute symptoms, future worsening of acute symptoms, overprotection,
leaving the child with a babysitter or school staff, negative impact on future health, how
to teach child what to avoid, child’s nutrition

Avoidance or precaution-taking: Family’s abandoning activities/changing plans;
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feelings and worry experienced by the parents,
conflicts within the family (child/parent) and overall
measure of the child’s HRQOL. Each item is rated e
on a 4-point Likert scale. Three scales have high
internal reliability and convergent/discriminant
validity for both food and pet allergy: Limitations of
Family/Child Activities, Parents’ Distress and

Child’s Emotions.

negative impact on social interactions; child unable to eat at a friend’s house, stay
overnight at a friend’s house, or eat in restaurants
Additional questions regarding child’s worries and emotions

Food Hypersensitivity
Family Impact (FLIP) *'

19-item questionnaire designed to measure .
perceived impairment in families of children with
cow’s milk protein hypersensitivity. Responses are o
rated on a 7-point Likert scale based on the past
month. Subscales are grouped based on a three-

factor solution including Nutrition, Health and .
Emotions, and Everyday Life. Validated in sample

of 94 families attending a Pediatrics clinic.

General emotional state: How often have you felt sad because of your child’s food
hypersensitivity?

Specific fears: Worry about reaction, that child may not outgrow the food
hypersensitivity, that child will not have a “normal upbringing,” child’s health,
nutritional content in diet

Avoidance or precaution-taking: Limits on holiday/vacation, restaurant choice, social
activity participation based on FA, frequency troubled by need to spend extra time
preparing meals or planning what to cook or serve your child

Perceived lack of control: Trouble about leaving child in the care of others, how often
have you felt unsafe when leaving your child at the kindergartenbabysitter

Social factors: difficulties making others appreciate the importance of avoiding food
items your child does not tolerate, troubled by comments from others concerning your
child’s food hypersensitivity

Additional items related to variation in child’s diet and experience of child’s
happiness/satisfaction

"Abbreviations (not defined in table): DSM-IV, Diagnostic and Statistical Manual of Mental Disorders-1V; FA, food allergy; HRQOL, health-related quality of life;

QOL, quality of life
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Table S7. Attributes, antecedents, and consequences of FA-specific anxiety contained within major
themes of qualitative and mixed-methods studies included in this review.

FAA conceptual
framework

Qualitative Themes

Attributes
Emotional distress
(fear, anxiety)

Specific cognitions

Behaviours

Fear for today, fear for the future’

Anxiety; hesitation; guilt'"®

Anxiety (an “emotional roller coaster”)""

Experiences/emotions'"’

Living with fear'"®

Fear and anxiety (subtheme: psychological distress)'’

Living with fear of the unknown'"

It's a big responsibility - living with risk'?’

Emotional burden’

Worrying about well-being''*

Concern about cross-contamination; concern about nutritional sources. ..

Perception of anaphylaxis''®

Health/nutrition; daily burden®

Fear and anxiety about OFC; experiencing reactions’

Treatment burden of OIT (anxiety about possible reactions, allergic reactions,
disappointment if not successful, child anxiety, difficulty with injections, difficulty with
daily milk dose)’

Daily monitoring/vigilance/avoidance; practicalities and planning'*

Antecedents
Loss of control

Limited access to
information/resources

Social factors

Control (sub themes: always having to be one step ahead, never being able to relax)"’
Coping and control"*

Looking for control'®

To be in control*'

Burden of accessing resources'™; relying on resources''®

Medical support for these families was very limited®

Understanding early signs/symptoms, allergen "cross-contamination”, label-reading, use
of self-injectable epinephrine’

Lack of provision of information on recognition and management; prolonged wait times
for an allergist’

Influence of health care professionals
The need for resources (day to day management, ages and stages, mental health
supports, and “the dream”)""

Access to appropriate health care; clinician seen in hospital; support with allergy
management; issues with information'?

Parents' support needs during the child's transition to schoo
Helpful and negative aspects of support groups’

Social impact of the condition; bullying happens, but we are alone to cope with it’
Stigma/normalcy; social interactions/ limitations®

Identity and the social aspects of allergy"*’

Injustice (subthemes: equal rights)'’

The cost of living with medically-diagnosed severe FA'®

A transformational journey (the waiting game, loss of normalcy, strained relationships
and mistrust, and financial challenges)""

Public confusion’

Being taken seriously'

Communicating"*

116

120

Consequences
Family impact

Supplemental tables

Significant family anxiety'
The nuclear family - safety and understanding (a learning process; perspectives of the
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Social impact

Positive coping

Limitations (subthemes: structure of family life, lack of understanding)"’

Adolescents typically perceived anaphylaxis as ‘no big deal’; parents reported anxiety
about ‘handing over’ the main responsibility for avoidance and emergency management
to their children®

Multiple FA lead to anxiety and imposed isolation’

Isolation”6; the experience of isolation'®

Accommodation and adaptation; as time passes, FA management becomes our new
normal’

Parents engage in a 3 phase process: questioning, expanding, and finally, regaining
competency’
Re-evaluating earlier experiences (sub-themes 'daring to take new challenges',
'refraining from new challenges')'"”

Psychological/behavioural issues - becoming a teacher and advocate, coping, framing™
Parental adjustment - re-establishing an "even keel"'?°

Management/coping; search for normality; external and internal mediators '"’

Impact of coping strategies'*

Positive impact of OIT (decreased anxiety, ability to eat in restaurants, decreased need
for planning, inclusion in social situations)’

OIT only needs to provide minimal protection with minimal risks; how the buffer
translates to meaningful effect on QOL; helping others by advancing science'*!

The importance of having a social life (school, friends, and new relationships)*'
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Table S8. Effects of FA-specific and psychosocial interventions on measures of parental anxiety, depression, and quality of life.

Intervention

Outcome (measure)

Allergy-specific interventions

First allergy clinic visit

No difference pre/post clinic visit in anxiety or depression (HADS)'*

Diagnostic oral food challenge

Reduced state but not trait anxiety following challenge regardless of outcome (STAI)™, associated with
in nutritional habits if negative®’

Education regarding non-life-threatening
symptoms*

Reduced parental anxiety (study-specific questionnaire) and improved allergen desensitization in
families informed that non-life-threatening symptoms can signal desensitization (rather than represent
unfortunate side-effects)’”

Instruction on re-introducing egg following
negative oral food challenge’

Improved parental anxiety (STAI-S, but not STAI-T) compared to baseline in both step-up oral food
challenge and home incrementing groups™

Oral immunotherapy

Reduced parental burden (FAQL-PB)'*'#*

Psychosocial interventions

Education regarding casual exposure, with or
without behavioural intervention (touch)

No change in parent-reported worry with exposure and education compared to education alone™®

Single-session CBT*

Improved anxiety at 6 weeks (STAI); reduced risk perception and salivary cortisol response at 12
months'?’

12 weekly CBT sessions

Reduced worry, anxiety, and depression (FAQL-PB, GHQ-12)*

Self-regulation intervention (3 phone
sessions)*

Significantly improved FA-related quality of life and reduced anxiety to control (FAQL-PB)”’

Psychosocial screening program (parents
screened for distress and burden based on
abbreviated FAQL-PB)

No effect on subsequent follow-up with mental health consultation™

"Abbreviations: FAQL-PB, Food Allergy Quality of Life-Parental Burden; HADS, Hospital Anxiety and Depression Scale; QOL, quality of life; SPS-FA,
Factors in Food Allergy; STAI, State-Trait Anxiety Inventory; World Health Organization Quality of Life-BREF, WHOQOL-BREF

!Denotes randomized controlled trial
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