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ARTICLE INFO ABSTRACT

Article history: Background: Parents commonly experience anxiety owing to their children’s food allergies (FAs). Although FA-
Received for publication November 5, 2021. specific anxiety screening tools for adult and pediatric patients exist, a tool for parents with children with food
Received in revised form February 15, 2022. allergy is lacking.

Accepted for publication February 17, 2022. Objective: To develop and validate a tool that measures parental anxiety related to their child’s FA.

Methods: To construct the instrument, items were developed based on consultations with stakeholders and
review of existing literature. The instrument was then pilot tested, and items were modified based on relevance,
importance, item-total correlations, and fit with the instrument’s overall factor structure. The modified instru-
ment was validated through assessing internal validity (reliability), convergent and discriminant validity, con-
current validity, and practical usefulness at 2 time points (precoronavirus disease 2019 and current).
Results: The scale showed excellent reliability (Cronbach’s o = 0.95). It had a 4-factor structure that was
replicated at the 2 time points. The 4 subscales were moderately correlated (between r = 0.438 and 0.744).
The scale showed excellent convergent and discriminatory validity, correlating moderately with State Trait
Anxiety Inventory and Generalized Anxiety Disorder, and highly with Food Allergy Quality of Life—Parental
Burden. It also showed excellent concurrent validity, differentiating among many external variables. Most
importantly, it successfully differentiated parents in need of psychological support for problems related to
their child's FA.
Conclusion: The Impairment Measure for Parental Food Allergy-associated Anxiety and Coping Tool fills a gap in
the existing literature as a validated screening tool for parental anxiety associated with a child’s FA, employing a
multi-factor structure addressing multiple dimensions of anxiety and its functional impacts. It has excellent
internal and external validity and is well-suited for use in both research and clinical settings to quickly deter-
mine which parents of children with FA are in need of further psychological support.

© 2022 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

Introduction exposure and its consequences.' Increased distress and heightened
anxiety can be expected and adaptive when they motivate families to
take appropriate action and utilize resources to address medical
needs of the child.* Parent vigilance in daily life remains essential for

Parenting a child with food allergy (FA) can be stressful and anxi-
ety provoking owing to the uncertainty of potential allergen
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doctor more frequently.'® Notably, a parent’s anxiety can also affect
the child."’

There is a need for interventions that help parents deal with anxi-
ety caused by their child’s FA. Although still in early developmental
phases, certain psychosocial interventions have shown effectiveness,
especially in helping parents who are highly anxious. Herbert et al'?
recommended referring parents or children to a mental health profes-
sional when they are suffering from mental health issues related to
FA. However, identifying families in need of further support in the
context of limited consultation time and skills in identifying mental
health needs is problematic. Feng and Kim'® have created screening
questions to be asked during an allergy consultation, but the scope of
these questions is limited. Unfortunately, previous research shows
that even after going through educational programs, allergists are not
able to identify families who are suffering from high levels of anxiety
and describe this task as very time consuming.'* This situation points
to the importance and urgency of creating a tool for assessing parental
anxiety related to their child’s FA and the extent of impairment.

Screening tools for FA anxiety have recently been created for adult
patients (Food Allergy Anxiety Scale [FAAS]),"> pediatric patients
(child and parent proxy) (Scale of Food Allergy Anxiety [SOFAA]),'®
and parents of children with FA (Worry about Food Allergy
[WAFA])'” While the WAFA was published after the initial develop-
ment and validation of IMPAACT, there remains a need for a parental
screening tool that also addresses functional impact, coping, and
other aspects (behaviors, distress), both from a theoretical and a
practical standpoint. Such a tool would improve allergists’ ability to
identify families who have been impaired by FA. Furthermore, spe-
cific difficulties identified with such a screening tool can be used to
tailor future interventions for families.

The primary objective of the IMPAACT (Impairment Measure for
Parental Food Allergy-associated Anxiety and Coping Tool) study was
to develop and validate a screening tool that measures parental anxi-
ety related to having a child (or multiple children) with FA. A cogni-
tive-behavioral framework was used to structure the tool, including
examination of parents’ FA-associated anxiety-related cognitions (ie,
worries related to caring for a child with FA), anxiety-related physical
symptoms and behaviors (eg, avoidance behaviors owing to having a
child with FA), and assessment of parental coping and impairment.

Methods

In developing a novel screening tool to measure parental anxiety
related to their children’s FA, multiple steps were taken (eTable 1).
The instrument was constructed with iterative feedback from stake-
holders, including allergists, FA researchers, and families impacted by
FA. Inclusion criteria for caregivers for each phase of this study were
as follows: a caregiver of a child with confirmed diagnosis of food
allergy by a pediatric allergist (convincing recent history of reaction
with confirmatory skin testing, specific immunoglobulin E blood test-
ing, or positive oral food challenge) and ability to understand the sur-
vey in English. Participants were eligible to participate in both phases
1.1and 1.2

This study was approved by the University of British Columbia
Research Ethics Board.

Phase 1.1—Item Generation and Initial Reduction

Preliminary questionnaire items were generated through a com-
bination of inductive and deductive approaches. The inductive
approach involved reviewing contents of a previous qualitative study
in which parents shared their experiences related to having children
with FA in a focus group.'® The deductive approach involved con-
ducting a systematic review on the topic.'® By combining these 2
approaches (systematic review, review of focus group transcripts,
gathering experience, and feedback of authors), the initial list of 56

items was generated. The main goal of this list was to have broad cov-
erage of relevant areas of FA-associated parental anxiety. A cognitive-
behavioral framework was used to structure the tool, including
examination of parents’ FA-associated cognitions (worries related to
caring for a child with FA), anxiety-related physical symptoms, and
behaviors (eg, behavioral avoidance owing to having a child with FA).
Participants were asked to evaluate each item using a 5-point Lik-
ert-type scale (0: not at all to 4: very much) for clarity and relevance
in FA-associated parental anxiety. All items with mean clarity or
importance scores less than 3 were reviewed, revised, or deleted.

Phase 1.2—Further Item Selection and Revision

To narrow down the number of screening items, stakeholders (ie,
parents of children with FA) were asked to identify the most impor-
tant questions for assessing FA-associated anxiety. There were 35
parents recruited from a local volunteer parent-group whose focus is
to provide support for those at risk of anaphylaxis. Parents were
asked to rate each item for how much they were troubled by the item
(on a sliding scale of 0 to 100). All participants were also asked to
choose items they consider most relevant for assessing FA-associated
parental anxiety in each domain (ie, anxiety-related cognition, physi-
cal symptoms, interference, behaviors, and coping).

Phase 2.1—lInitial Validation of IMPAACT

Participants were initially recruited from our hospital’s Allergy
clinic. During the coronavirus disease 2019 (COVID-19) pandemic,
participants were recruited through the local parent support group
through e-bulletin.

The validation phase was carried out during the first and second
waves of the COVID-19 pandemic (March-August 2020). Questions in
the IMPAACT and Generalized Anxiety Disorder—7 (GAD-7) were
revised to ask participants to recall their “current” experience during
the pandemic and in a “typical week prior to COVID-19.”

The factor structure of IMPAACT was examined using exploratory
factor analysis. The extraction method used was the maximum likeli-
hood estimate (MLE) with oblique (Promax) rotation, to allow for nat-
ural correlation of factors. MLE is one of the most popular forms of
common factor analysis which extracts the common variance to
determine the best factor structure of the variables, and factor rota-
tion methods such as Promax allows us to obtain a more interpret-
able factor solution.°

Based on the results of factor analysis of phase 2.1, we determine
whether items need to be modified or retained.

Phase 2.2—Factor Analysis of Final IMPAACT

If there are any modifications of the scale were needed after phase
2.1 was completed, further factor analyses with MLE would be con-
ducted in phase 2.2 to examine the structure of the new scale.

Measures

Participants were asked to respond to IMPAACT questions on a 7-
point Likert-type scale, assessing how much they were troubled by
each of the items in the past week: from “not at all” to “extremely.”
The word “troubled” is also used in the FAQL-PB (Food Allergy Quality
of Life—Parental Burden questionnaire)?! described below, and the
authors thought it was an appropriate alternative to “anxious” which
can have a negative connotation. After completing the IMPAACT tool,
they were also asked to complete the FAQL-PB to assess the level of
parental burden,?! Visual Analogue Scale (VAS) as a global measure of
FA-associated parental anxiety, State Trait Anxiety Inventory (STAI) to
measure state and trait anxiety,”> GAD-7 for generalized anxiety,>®
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and other outcome measures about the impact of their child’s FA (eg,
the need for psychological support, their anxiety related to managing
their child’s FA, child’s current FA anxiety, impact on parental func-
tioning owing to FA and their worries about FA, respectively, and the
impact of COVID-19 on their anxiety levels in general and their anxi-
ety related to managing their child’s FA). FAQL-PB is the most com-
monly used and validated measure that assesses parental experience
and burden of having a child with FA. However, it does not measure
parental anxiety, and hence other measures of parental anxiety were
needed in the study. Although measures such as STAI and GAD-7 are
well-validated measures of generalized anxiety, they are not specific
to parents of children with FA. Hence, these measures were included
together with a more general measure (much less validated) to exam-
ine the degree of FA-associated parental anxiety (VAS).

Data Analysis

Data were summarized using means and frequency distributions
for categorical data. Assessment of item-total correlations (ITCs) was
used to check for the association of each of the scale items with the
total score obtained. The threshold of a corrected ITC of less than 0.3
was used as an indicator of a limited association of an item to the
overall construct measured by the scale.?* Items that had ITCs lower
than the threshold were removed.

Exploratory factor analysis was conducted to determine the factor
structure of the scale with principal components used as the extrac-
tion method. A Promax rotation with Kaiser normalization was con-
ducted to allow for natural correlations among the factors.”* Items
with a difference of less than 0.2 in loadings between 2 or more fac-
tors were removed.

The convergent and discriminant validity of the IMPAACT was
assessed by conducting Pearson product-moment correlations
between the IMPAACT (global) score and the FAQL-PB, STAI, GAD-7,
VAS, the interference they feel from FA, the child’s current FA anxiety,
FA-induced reduced parental functioning, and worrying about such
impaired functioning.

Concurrent validity was assessed by comparing IMPAACT scores
of parents across the following various categories (the direction of
expected higher anxiety is stated in brackets): age of the child (youn-
ger children), age at which the child was diagnosed with having FA
(at a younger age), the number of children with allergies (more chil-
dren with allergy), the number of allergies that a child has (more
allergies), the severity of the FA symptoms (more severe symptoms),
whether or not the child ever had an anaphylactic reaction (did have
a reaction), whether or not the child has been in an emergency
department (ED) owing to their FA (did go to ED), the type of food
(unknown), atopic conditions (with atopic conditions), and the need
to be referred to a psychologist (there is a need).

In addition, scale scores were correlated with various resources
the participants stated they needed, to understand diagnostic suit-
ability of subscales and the total score for determination of patient
resources which should be provided.

Analyses were performed with IBM SPSS Statistics for Macintosh,
Version 23 (Armonk, NY: IBM Corp).

Results
Phase 1.1—Item Generation and Initial Reduction

None of the initial items had a mean clarity score below 3. Two
items related to worries about the risk of undertaking an oral food
challenge and the risk of undergoing oral immunotherapy received a
mean importance rating below 3 and were deleted. During COVID-
19, families with children with FA were reportedly struggling to find
foods free of allergens. An additional item was added to assess paren-
tal anxiety related to obtaining these foods.

Phase 1.2—Further Item Selection and Revision

To create a tool that captures areas in each of the anxiety domains,
items were selected based on a combination of the highest impact
score and the highest frequency of being placed as one of the top
items in a category. Selected items were reviewed by 3 authors and
further revised to combine items that assess similar content. This
process resulted in an initial version of IMPAACT consisting of 31
items: 9 items for FA-associated worries, 3 items for physical symp-
toms associated with anxiety, 8 items for behaviors associated with
caring for a child with FA, 5 items for impairment to their lives owing
to caring for a child with FA, and 6 items for parental coping with dis-
tress associated with having a child with FA.

Phase 2.1—Initial Validation of IMPAACT

Subjects

This included participants from 294 families (Table 1). Only
respondents who completed the IMPAACT questionnaire were
included in the analysis. Characteristics of children and their FAs are
in Table 2; mean age was 10.3 years old (SD = 5.6) with first FA diag-
nosed at a mean of 2.1 years (SD = 2.21).

Factor Structure of IMPAACT

There were 5 factors retained based on a combination of statistical
criteria: values higher than 1, results of the screening test, and cumu-
lative variance explained (highest proportion of variance while
retaining the most theoretically meaningful structure).?>* After

Table 1
Demographics for Participants in Validation Phase (N = 294)

Category n % of respondents
answering the question
Recruited through
National parent association 237 81
Local parent association 37 13
Allergist webinar 7 2
Other 12 4
Parent age
26-35 44 11
36-45 119 30
46-55 89 23
56+ 9 2
Relationship to child with FA
Mother 243 62
Father 17 4
Grandparent 1 0.3
Legal guardian 1 0.3
Highest level of education completed
High school 12 3
Postsecondary school 171 44
Postgraduate or professional degree 81 21
Health care professional
No 218 56
Yes 45 11
Approximate household income
Less than $100,000 56 14
$100,000 or more 147 38
Refused to answer 57 15
Province or territory do you currently reside
Ontario 120 31
British Columbia 74 19
Other 55 17
Marital Status
Single/never been married 4 1
Married 231 80
Living with a partner 17 6
Widowed 1 0.4
Divorced 11 4

Abbreviation: FA, food allergy.
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Table 2

Information About the Children in the Study and Their Food Allergies (N = 294)
Category n %
Number of children in household with FA

1 248 84
2 41 14
3+ 4 1
Sex (referring to the child most impacted by FAs)

Female 129 43
Male 164 55
Other 1 0.3
Allergen

Peanuts 233 79
Tree nuts 165 56
Fish 24 8
Shellfish 27 9
Sesame seeds 58 20
Cow’s milk 78 26
Egg 100 34
Wheat and triticale 21 7
Soy 30 10
Mustard 7 2
Sulfites 1 03
Other 60 20
Number of avoided foods

0-2 92 31
3-6 89 30
7-10 30 10
10+ 81 28
Parent’s perception of the severity of child’s food allergy

Mild 4 1
Moderate 42 14
Severe 231

Do not know 15 5
Previous experience of having an anaphylactic reaction to a food

No 89 30
Yes 204 70
Emergency department visit because of an allergic reaction to a food

No 82 28
Yes 211 72
Atopic conditions

None 64 22
Asthma 106 36
Hay fever (allergic rhinitis) 82 28
Eczema (atopic dermatitis) 172 58

Abbreviation: FA, food allergy.

analyzing these factors, 6 items were problematic; 2 were retained
with no changes, 1 was changed, and 3 were removed. The criteria
which they did or did not fulfill, and the modifications to these items,
are described in eTable 2.

Phase 2.2—Factor Analysis of Final IMPAACT

After scale modification, which reduced it to the final 28 items
(Fig 1), factor analyses using MLE were conducted again.

Factor analyses revealed 4 factors, which in combination
explained 63% (pre—COVID-19) and 67% (current) of the variance. An
examination of the factor loadings after rotation (Table 3) suggested
that factor 1 (dubbed FA-associated worries) explained 5.73% of the
variance, factor 2 (behavioral avoidance and reassurance) explained
3.92%, factor 3 (anxiety impact) explained 46.79%, and factor 4 (child
coping) explained 4.36%. A few items had similar loading across mul-
tiple factors. For instance, worry about “not being able to find specific
‘safe’ foods at grocery store” was seen in FA-associated worries (fac-
tor 1) and situations causing anxiety and interfering with everyday
life (factor 3). The 4 factors sensibly described the research topic and
explained a satisfactory amount of variance (eFig 1). Furthermore,
they showed excellent factor stability across the 2 time points.

Reliability

Item sampling adequacy for the 28-item scale was excellent (Kai-
ser-Meyer-Olkin = 0.942 [pre—COVID-19], 0.945 [current]). The scale
showed very high internal reliability, with Cronbach’s o at 0.95 for
both pre—COVID-19 and current reports. The scale showed high test-
retest reliability, with high correlations of scores at 2 time points for
all 4 subscales (r ranging from 0.719 to 0.852) and total score
(r=0.795).

Each of the subscales had moderate inter-item correlation (mean
inter-item correlations ranging from 0.397 to 0.707 for pre—COVID-
19 data and 0.49 to 0.735 for current data), indicating that items
were related but not overlapping. The average item-total correlation
of items total score was 0.661 for pre—COVID-19 data and 0.860 for
the current data.

In Table 4, subscales had moderate-to-high intercorrelation
(between r = 0.438 and r = 0.744). The total score had the highest cor-
relation with the impact subscale, which was expected because the
impact factor explained the highest amount of variance in explor-
atory factor analysis. Taken together, all measures indicate good scale
reliability.

Validity

Convergent and Discriminative Validity

To test for convergent and discriminative validity, correlations of
the IMPAACT scale were calculated against FAQL-PB, STAI, and GAD-7
scales. In Table 5, the highest correlations were with FAQL-PB, show-
ing excellent convergent validity, because it correlates with a very
similar concept. Correlations with anxiety measurements were sig-
nificant (P < 0.01), moderate, and positive, which were in line with
expectations and implied that IMPAACT measures a concept that is
similar but different. They also imply that IMPAACT cannot be
reduced to any of the other questionnaires and is therefore novel in
content.

Further validation was done by assessing scores against outcome
variables representing simple, straightforward reflections of situa-
tions the parents were in (Table 6). Total IMPAACT scores were highly
correlated with self-reported anxiety of parents. Impairment that
anxiety had on parent functioning had low correlation with total
score and moderate correlation with the impact subscale. However,
the impaired parenting measurement and worrying about impaired
parenting measurement correlated moderately with the total score
and the highest with the impact subscale. Difficulties that the child
has as a result of FA were best represented by the child coping sub-
scale. Finally, the impact subscale had highest correlation with the
need for psychology referral measurement, whereas total score had a
somewhat lower correlation. The significance and direction of the
correlations were in line with expectations and indicated good con-
vergent validity.

Concurrent Validity

There were significant, negative correlations of total IMPAACT
score with both age of the children with allergy (r = —0.310, P < .001)
and age at which the child was first diagnosed with having food
allergy (r = —0.131, P = .03). There were no correlations with number
of children in the household who have allergies (P = .86). There was a
difference in IMPAACT scores based on number of FAs (F [3,
288] = 3.880, P = .01). Parents who perceived their children’s FA as
severe had significantly higher IMPAACT scores (M = 107.24,
SD = 34.69) than parents who perceived them as moderate
(M =94.28, SD = 34.04) (t [271] = —2.232, P =.03). There were no sig-
nificant differences based on whether a child had experienced ana-
phylaxis (t [291] = —1.139, P = .26). However, time since the last
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INSTRUCTIONS

Listed in the following section are some of the anxiety-related thoughts that are commonly
reported by parents of children with food allergies. Rate how much you were bothered by each
of the following worries in the past week.

Because of my child's food allergies, | worry about...

My child may have a severe reaction or die if s/he is exposed to something to which s/he is allergic.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

My child not knowing how to respond appropriately to an allergic reaction.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

My child’s caregiver/teacher not knowing how to respond appropriately to an allergic reaction.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

How to manage his/her condition during upcoming changes/transitions in my child’s life.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
@ O @ @ @ O O

How my child will cope with his/her food allergy in the future.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
@) @) @) @) @) @) O

The possibility of allergens in foods.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

How food allergy may limit my child's social and psychological development (e.g., peer relationship, being
bullied).

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
@) @) @) @) @) O O

Not knowing when to use EpiPen (epinephrine) auto-injector appropriately on my child.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O @) @) @) O O

Not being able to find specific "safe" foods at grocery store.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Figure 1. IMPAACT validated 28-item tool. IMPAACT, Impairment Measure for Parental food Allergy-associated Anxiety and Coping Tool.
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Due to worries related to my child’s food allergies,
| experience physical distress (e.g. restlessness, muscle tension, trembling, sweating, shortness of breath,
nausea).

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

| have trouble relaxing.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

| become tearful when | think/talk about my child’s food allergy.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

My worries related to my child’s food allergies...
Make me constantly stressed out.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Overwhelm me or are hard to control.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
@) @) O @) @) @) O

Make it difficult for me to work or pursue leisure activities.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

Affect my relationships with others.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

Affect my child's coping or have made him/her become more anxious.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

These are some of the things parents often reported that they do because of their child's food allergy. Please
rate how well each of these statements applies to you in the past week. For the following section, please
think about the reasons for the behaviors and only endorse the items if it is because of your child's food
allergy.

Because of my child’s food allergies, |:

Avoid going to places that we are not familiar with or where we are uncertain about “safety”.

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Figure 1 Continued.
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Avoid travelling with my child.
Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Avoid social activities with others involving food.

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

Avoid leaving my child in the care of others (e.g., relative, friend, babysitter, teacher).

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

Am hesitant to undergo medically recommended tests or treatments involving potential allergen exposure
(e.g., Oral Food Challenge, Oral Immunotherapy).

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Am hesitant to introduce peanuts/other allergens (early) to my (other) child(ren).

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

Constantly check my mobile phone when my child is not in my care.

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O O

Avoid/limit other foods beyond identified food allergens (i.e., beyond medically recommended restrictions)
(e.g., avoiding all nuts when only peanut allergy has been diagnosed).

Not at all/NA Hardly Somewhat Moderately Quite a bit Very much Extremely
O O O O O O @

In the following section, you will be asked about your experience of coping with a child/children with food
allergies in the past week.

| need more help/support for my anxiety related to my child’s food allergies.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

My child needs more help/support for anxiety related to his/her food allergies.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Food allergy defines our lifestyle.

Not at all Hardly Somewhat Moderately Quite a bit Very much Extremely

O O O O O O O

Figure 1 Continued.
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Table 3
Factor Loadings of the 28-Item Questionnaire

Item loading factor

Factor loadings

1 2 3 4

In the past week/in a typical week before COVID-19 (eg, think back the time in Nov 2019)

Factor 1: Food allergy-associated worries (cognitive subscale)
Because of my child's food allergy, [ worry about. . .

my child may have a severe reaction or die if s/he is exposed to something to which s/he has allergy 0.695

my child not knowing how to respond appropriately to an allergic reaction

0.644

my child's caregiver/teacher not knowing how to respond appropriately to an allergic reaction 0.717

how to manage his/her condition during upcoming changes/transitions in my child's life

how my child will cope with his/her food allergy in the future
the possibility of allergens in foods

0.786
0.791
0.74

how food allergy may limit my child's social and psychological development (eg, peer relationship, 0.508

being bullied)
not knowing when to use EpiPen (epinephrine) autoinjector appropriately on my child
not being able to find specific “safe” foods at grocery store
Factor 2: Behavioral avoidance and reassurance (behavioral subscale)
Because of my child's food allergy, I. ..

avoid going to places that we are not familiar with or where we are uncertain about “safety”

avoid traveling with my child
avoid social activities with others involving food
avoid leaving my child in the care of others

0.64
0.284 0.305

0.921
0.849
0.953
0.876

am hesitant to undergo medically recommended tests or treatments involving potential allergen exposure 0.558

am hesitant to introduce peanuts/other allergens (early) to my (other) younger children

constantly check my mobile phone when my child is not in my care

avoid/limit other foods beyond identified food allergens (ie, beyond medically recommended

restrictions) (eg, avoiding all nuts when only peanut allergy has been diagnosed)
Food allergy defines our lifestyle
Factor 3: Anxiety impact (impact subscale)
Physical symptoms
Due to worries related to my child's FA. . ..

0.373
0.557
0.209 0.149 0.156

0.401

I experience physical distress (eg, restlessness, muscle tension, trembling, sweating, shortness of breath, nausea) 0.945

I have trouble relaxing

I become tearful when I think/talk about my child's food allergy

Impact on activities/stress

My worries related to my child's food allergies. . .

make me constantly stressed out

overwhelm me or are hard to control

make it difficult for me to work or pursue leisure activities

affect my relationships with others

I need more help/support for my anxiety related to my child's food allergies
Factor 4: Child coping

0.965
0.672

0.786
0.957
0.702
0.621
0.779

My worries related to my child's food allergies affect my child's coping or have made him/her become more anxious 0.614

My child needs more help/support for anxiety related to his/her food allergies

0.983

Abbreviation: COVID-19, coronavirus disease 2019.

anaphylactic reaction was significantly, moderately, and negatively
correlated with IMPAACT total score (r = —0.207, P = .004). Parents of
children who had been to an ED because of their child’s FA had signif-
icantly higher (M = 107.91, SD = 35.15) IMPAACT scores than those
whose child had not (M = 97.18, SD = 33.21) (¢t [291] = -2.381,
P =.02). Parents of children with allergy to sesame seed, cow’s milk,
egg, wheat and triticale, and mustard had higher IMPAACT scores
(eTable 3).

Total IMPAACT scores had a significant, moderate, positive corre-
lation with parents’ endorsement for needing psychologist referral
(r=0.544,P < .001).

Table 4
Intercorrelations of the Subscales and the Total Scores
Cognitive Behavioral Impact Child coping
subscale subscale subscale subscale
IMPAACT total 0.872° 0.885° 0.905° 0.635°
Cognitive subscale 1 0.626° 0.744° 0.438°
Behavioral subscale 1 0.693° 0.545°
Impact subscale 1 0.569°

Abbreviation: IMPAACT, Impairment Measure for Parental food Allergy-associated
Anxiety and Coping Tool.
P <.001.

Relationships With Other Variables of Interest

To determine practical usefulness, IMPAACT total scores and sub-
scales were correlated with the kind of resources participants desired
access to. Correlations can be seen in Table 7, and from them the fol-
lowing can be inferred:

1. Cognitive and behavioral subscales were weakly associated with
participants wishing to attain (nearly) any resources.

2. The impact of anxiety and total score was associated with all
resources, but mainly related to people wishing to attain psycho-
logical support for themselves, their partners, their child, or take
part in a support group (r values > 0.3).

3. Child coping was most strongly associated with wanting psycho-
logical support information for the child.

Discussion

This article describes development of a novel, self-reported assess-
ment instrument (IMPAACT) for parental anxiety associated with
childhood FAs. This instrument was also evaluated on the basis of its
psychometric properties. Overall, our results provide solid evidence
for psychometric properties. The 4-factor structure was stable across 2
time points, and internal consistency was excellent both for individual
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Table 5
Correlation of IMPAACT Total Scores With Other Related Scales
State Anxiety Trait Anxiety FAQL-PB GAD (pre—COVID-19) GAD (current)
IMPAACT pre—COVID-19 0.421° 0.427° 0.768° 0.493° 0.383°
IMPAACT current 0.453° 0.314° 0.786° 0.331° 0.367°

Abbreviations: COVID-19, coronavirus disease 2019; FAQL-PB, Food Allergy Quality of Life—Parental Burden; GAD, Generalized Anxiety Disorder; IMPAACT, Impairment Measure for

Parental food Allergy-associated Anxiety and Coping Tool.
P<.01.

Table 6
Correlation of the Total IMPAACT Score and the Subscale Scores With Outcome Variables

Dependent variable IMPAACT total ~ Cognitive subscale  Behavioral subscale Impact subscale  Child coping subscale
VAS (parental self-reported anxiety) 0.709° 0.654% 0.538° 0.694° 0.477°
Interference (how difficult have these made it for you to do your work, 0.328* 0.242° 0.228* 0.398* 0.264*
take care of things at home, or get along with other people?)
Child current FA anxiety (parent report) 0.413° 0.330° 0.369° 0.303° 0.623*
FA impaired parental functioning 0.564" 0.475°% 0.467° 0.566" 0.328°
Worry about FA impaired parental functioning 0.597¢ 0.482° 0.448° 0.674" 0.367¢

Abbreviations: FA, food allergy; IMPAACT, Impairment Measure for Parental food Allergy-associated Anxiety and Coping Tool; VAS, Visual Analogue Scale.

P <.001.

scales and for the whole scale. Furthermore, for convergent and dis-
criminant validity, the scale correlated moderately with GAD and STAI,
and correlated moderately to highly with FAQL-PB. Such correlations
were expected, as the developed scale was intended to measure anxi-
ety related to having a child with FA instead of general anxiety.

Indicators of concurrent validity showed good results. Correlation
of the total score with the desire for a referral to a psychologist was
high, which was the most important indicator. It was higher for the
parents of younger children and children whose FA started younger.
The absence of correlation with number of children with FA in a
household was probably owing to most of the samples (84%) having
only 1 child with FA.

There was an unexpected correlation between the number of FAs
that the child had and parent anxiety up to 7 to 10 foods, with anxi-
ety dropping off for the 10+ group. This may be owing to parents of
children with very large number of food allergies being well informed
and adapted to having a child with FA. Nevertheless, this relationship
should be tested further.

Anxiety scores were as expected higher for parents who view
their child’s allergies as more severe and for parents whose child has
been to an ED for FA. Although there were no differences in IMPAACT
scores based on whether or not the child had ever experienced ana-
phylaxis, which is in line with the findings of Knibb et al,”® there was
a negative correlation between recent anaphylaxis and anxiety, sup-
porting the findings of earlier studies.”>

In line with the findings of Knibb et al,” egg and cow’s milk pro-
voked the highest anxiety. Allergies to sesame seed, wheat and triti-
cale, and mustard were more anxiety provoking in the current study,
whereas other allergies were not. This may be because cow’s milk,

1'25

egg, and grains (and sesame seeds and mustard, but not as much) are
more difficult to avoid.

Concurrent validity was excellent, because IMPAACT could differ-
entiate between multiple groups of participants with different FAs
that may cause different levels of FA-associated parental anxiety.

The scale demonstrates promise for practical utility in pointing
practitioners toward help their patients may need. The impact scale
was the most important in determining whether or not a parent
needs psychological help, whereas the child coping scale may be use-
ful for determining whether or not the child needs psychological
help. Lastly, the cognitive and behavioral scales allow us to character-
ize parental anxiety, informing the kinds of interventions (eg, cogni-
tive-behavioral therapy) that families may benefit from before they
pursue further psychological consultations.

There are several unique features of this measurement tool.
Although food allergy anxiety has been examined in adult patients
with FAAS,'® in pediatric patients with SOFAA,'® and with parents
with WAFA,!” IMPAACT fills a gap in the existing literature as a vali-
dated screening tool for parental anxiety associated with a child’s FA,
employing a multi-factor structure that addresses multiple domains
of anxiety and its functional impacts. IMPAACT items were derived
from a cognitive-behavioral framework with consideration of Diag-
nostic and Statistical Manual of Mental Disorders (Fifth Edition) diag-
nostic criteria for anxiety. IMPAACT subscales were based on
different aspects of FA-associated parental anxiety, with the final
scale consisting of FA-associated parental anxiety—associated cogni-
tions (worries related to caring for a child with FA), behaviors (eg,
behavioral avoidance owing to having a child with FA), impairment
related to having a child with FA (including physical symptoms and

Table 7

Correlations of Wanted Resources With IMPAACT Scores

Wanted resources Cognitive Behavioral Anxiety impact Coping Total
Info on child's FA 0.197° 0.108 0.122° -0.079 0.142°
Info on treatment options 0.242° 0.142° 0.126° 0.025 0.181°
Info on psych support for self or partner 0.245° 0.273° 0.443* 0.220° 0.362°
Info on psych support for child 0.256° 0.227¢ 0.315% 0.336° 0.313¢
Support group 0.271° 0.247¢ 0.365" 0.159° 0.328°
Daily living with FA 0.218% 0.153° 0.161° —-0.030 0.184°
Mentorship program 0.163° 0.178° 0.161¢ 0.020 0.179°

Abbreviations: FA, food allergy; IMPAACT, Impairment Measure for Parental food Allergy-associated Anxiety and Coping Tool.

2P < .01 (2-tailed).
bp <05 (2-tailed).
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general impact owing to anxiety), and coping of the child affected by
FA. The scale can thus be used by clinicians and allergists to determine
specific domains of concern for different people. Once these domains
are identified, appropriate interventions may be targeted toward them,
to help them overcome their parental FA-associated anxiety.

Another strength of this study was its large sample for both pre
—COVID-19 and current time points. Furthermore, the sample came
from multiple sources, which increased representation from the
wider population of parents who have children with FA. This scale
can be used on a large variety of populations, both for scientific
research purposes and in a clinical setting.

There were some limitations to this study, which indicate future
directions of research. First, the scale should be tested further in a
clinical setting. More specifically, its actual impact and usefulness in
an allergy clinic as a mediator between physicians and psychologists
need to be determined. Next, the scale, although not too long, would
be more practical if the number of items were further reduced. The
creation of a shorter version would provide a briefer examination,
while having minimal trade off on the psychometric properties of the
present scale. Another limitation is the lack of race and ethnicity data
in this study, which limits its generalizability to other populations; it
is important to collect race and ethnicity in future studies and to fur-
ther validate the tool internationally, both in similar and different
populations (eg, in United Kingdom/United States where the FA pop-
ulation is similar to Canada, and in other countries where FA preva-
lence differs). For the clinical setting, it would also be very useful to
evaluate sensitivity and specificity of various “cut-off” scores of
IMPAACT in comparison to formal psychiatric diagnoses. This could
be based on semistructured interviews that represent the current ref-
erence standard for psychiatric diagnosis.

In conclusion, given the considerable distress and impairment
that having a child with FA can cause, screening and detection of mal-
adaptively high parental FA anxiety are of paramount importance.
We have developed a screening tool specifically for parents which
complements recently developed tools for patients themselves. Use
of IMPAACT, WAFA, FAAS, and SOFAA in the research and clinical set-
tings will provide a breadth of FA anxiety tools for allergists and other
providers, for both screening and management. Our study provides
results supporting the validity of IMPAACT for parents of children
with FA and provides opportunities for further research.

Supplementary Data

Supplementary data related to this article can be found at https://
doi.org/10.1016/j.anai.2022.02.020
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Supplementary data
eMeasures
IMPAACT Screening Tool

Participants were asked to respond to IMPAACT questions on a 7-
point Likert-type scale, assessing how much they were bothered by
each of the symptoms: from “not at all” to “extremely.”

Food Allergy Quality of Life—Parental Burden Questionnaire

The FAQL-PB assesses issues that parents who have a child with
FA live with.! The goal is to assess the level of parental burden, con-
sisting of 17 items. Parents are asked to rank each question on a scale
of 0 (“not troubled”) to 6 (“extremely troubled”). It has been thor-
oughly validated and has a high internal consistency (Cronbach’s
o =0.95).

Visual Analogue Scale

This has been used as a global measure of FA-associated parental
anxiety in previous FA studies (“How anxious do you feel about your
child’s food allergy at this time?”).? Participants were asked to indi-
cate their degree of anxiousness by marking a point on a line with
the extreme points of 0 (“not at all”) and 100 (“very much”).

State Trait Anxiety Inventory

STAI is a 40-item self-report measure for adults, consisting of 2
sections of 20 questions each, measuring state (how you feel right
now) and trait (how you feel generally) anxiety.’ Items are rated on a
4-point scale (from “almost never” to “almost always”), with the total
score ranging from 20 to 80, where higher scores indicate higher lev-
els of anxiety. It has a high internal consistency (Cronbach’s o ranging
from 0.82 to 0.95).

460.e1

Generalized Anxiety Disorder-7

GAD-7 scale is a 7-item self-report measure for generalized anxi-
ety.” Items are formulated by asking how much a certain symptom is
bothersome in the last 2 weeks. There is a 4-point scale (“not at all,”
“several days,” “more than half the days,” and “nearly every day,”
scored with 0-3), with total score ranging from 0 to 21, where higher
scores indicate higher levels of anxiety. The scale has excellent inter-
nal reliability (Cronbach’s o = 0.92).

Other Outcome Measures

Parents were also asked 3 questions about the impact of their
child’s FA on a 7-point Likert scale. One was about the need for psy-
chological support, and the other 2 were about the impact of COVID-
19 on their anxiety levels in general and their anxiety related to man-
aging their child’s FA.
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eFigure 1. Factor structure of the IMPAACT. FA, food allergy; FAA, Food Allergy Anxiety; IMPAACT, Impairment Measure for Parental food Allergy-associated Anxiety and Coping
Tool.

eTable 1

Description of the Various Phases of Validation of IMPAACT

Phase description Participants Goal Results

Phase 1.1—Item generation and 4 allergists and 10 caregivers with a child To evaluate the clarity and importance of the None of the initial 56 items had a mean clarity
initial reduction with FA recruited through allergy clinic items score below our criteria. Two items related to

worries about the risk of oral food challenge

and oral immunotherapy received a mean

importance rating below our criteria. These 2

items were hence deleted in this phase.
Phase 1.2—Item selection and 35 caregivers with a child/children with FA  To identify the most important questions to  Start with 54 items, reduced to 31 items:

revision recruited through local support group (8 of ask to assess FA-related anxiety in each of Cognition/fear/worries—9 items
them also participated in phase 1.1) the domain and to provide qualitative Physical symptoms—3 items
feedback to the survey items Interference—5 items

Behaviors—8 items
Coping—6 items
Phase 2.1—Initial validation of =~ 294 caregivers with a child/children with FA  To examine the factor structure of IMPAACT  Start with 31 items, end with final 28 items with

IMPAACT recruited through a national support group and determine if any items need to be a 4-factor-structure
removed
Phase 2.2—Factor analysis of 294 caregivers with a child/children with FA  To examine the reliability, convergent and The reliability, convergent and discriminative,
final IMPAACT discriminative, and concurrent validity of and concurrent validity all showed good
the 28-item IMPAACT, and its relationships results, and there was a correlation with cer-
with other variables of interest tain variables of interest (Table 7)

Abbreviations: FA, food allergy; IMPAACT, Impairment Measure for Parental food Allergy-associated Anxiety and Coping Tool.
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eTable 2
Characteristics of the Problematic Items From the Initial Scale

460.e3

Items Factor loading  ITC Cronbach'sa  Theoretical relevance Introduced changes
PC C PC C PC C
Not being able to find specific “safe” foods at grocery store v v X v X X Relevant, especially during Retained as is
COVID-19

Am hesitant to introduce peanuts or other allergens (early) tomy v/ v v v X X Relevant, implies need for Add “younger” children and

(other) children psychoeducation add 99 for a N/A option
Avoid/limit other foods beyond identified food allergens (ie, v v v X X X Relevant, implies need for Retained as is

beyond medically recommended restrictions) (eg, avoiding all psychoeducation

nuts when only peanut allergy has been diagnosed)
Nobody understands the seriousness of my child's food allergy v v v X X X Irrelevant Deleted
I have someone with whom I can share responsibilities related to X X v v/ v Irrelevant Deleted

managing my child's FA
I have someone with whom I can share my worries related tomy X X v v/ v Irrelevant Deleted

child's food allergy

Abbreviations: C, current; FA, food allergy; ITC, item-total correlation; N/A, not available; PC, pre—COVID-19; v, fulfilled criteria; X, did not fulfill criteria.

eTable 3

Means and SDs of Parental Anxiety (IMPAACT Score) With Different Food Allergies

(N=294)

Allergy Does the child Mean SD n
have allergy

Sesame seeds No 102.57 35.72 236
Yes 114.03 29.67 58

Cow’s milk No 99.68 3447 216
Yes 119.1 32.04 78

Egg No 99.12 35.79 194
Yes 115.91 30.21 100

Wheat and triticale No 103.61 34.81 273
Yes 120.67 32.38 21

Mustard No 104.08 34.73 287
Yes 135.57 27.04 7

Abbreviation: IMPAACT, Impairment Measure for Parental food Allergy-associated

Anxiety and Coping Tool.
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