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Development and validation of assessment tools
for food allergy–related knowledge and
management confidence
Agnes Sze Yin Leung,MBChB,a,b NamSze Cheng, DNurs,a JamesWesley Ching-hei Cheng,MBBS,c Jack Pun, DPhil,d and

Ting Fan Leung, MD, FAAAAIa,b Shatin, Kwun Tong, and Kowloon Tong, Hong Kong
Background: Given the life-threatening nature of food allergy
(FA), it is important to assess the level of knowledge among
families with food-allergic patients and their ability to cope with
anaphylaxis. This study constructed a FA knowledge
questionnaire (FAKQ) and confidence in FA management skills
(CIFAMS) questionnaire to assess understanding and attitudes
toward FA management in food-allergic families.
Methods: Items from literature review and expert panel
showing >_80% content validity index and semantic equivalence
were selected for translation into Chinese. These questionnaires
underwent feasibility pilot testing followed by cross-sectional
validation to assess their psychometric properties of internal
consistency, test–retest reliability, and construct validity with a
FA quality-of-life questionnaire and discriminant validity.
Exploratory factor analysis was performed to confirm their
factor structure.
Results: A total of 155 subjects (104 patients and 51 parents)
completed a 20-item FAKQ and 10-item CIFAMS. Both tools
showed acceptable internal consistency in baseline and retest
groups. FAKQ and CIFAMS correlated for all subjects
(P 5 .002) and for adults (P 5 .002), and similarly between
CIFAMS and parent-reported FA independent measure
(P 5 .005). Total score of FAKQ was sensitive to within-group
differences of patients hospitalized for FA (P < .001). FAKQ and
CIFAMS items were factored into 4 and 2 domains, respectively.
Subjects scored the lowest on FAKQ items about signs of
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allergic reaction and CIFAMS items on epinephrine
autoinjector use.
Conclusion: FAKQ and CIFAMS developed by our group are
valid and reliable in assessing knowledge and confidence in FA
management in patients and parents. These tools are crucial for
formulating education programs and advocacy campaigns for
FA. (J Allergy Clin Immunol Global 2023;2:100098.)

Key words: Food allergy, knowledge, confidence, attitude, emer-
gency management skills, validation, education

Food allergy (FA), predominantly caused by milk, eggs, nuts,
fish, crustaceans, shellfish, wheat, soy, and sesame, is a significant
global health problem affecting 26 million adults in the United
States.1 The prevalence of FA among children in the United States
and Australia is 6.7% and 11%, respectively, with eggs and pea-
nuts being the main food allergens.2 In contrast, shellfish was
the main food causing adverse reaction in Hong Kong preschool
children.3 FA may present with severe anaphylactic reactions.
Loke et al reported a 41% increase in the prevalence of pediatric
anaphylaxis from 2009 (1.0%) to 2014 (1.4%) in Australia.4 In a
retrospective study in Hong Kong, the 10-year incidence of
anaphylaxis was 9.8 and 3.6 per 100,000 person-years in children
and adults, respectively.5,6 Of these, half of anaphylaxis events
were misdiagnosed, while less than one tenth of patients received
epinephrine before reaching the hospital.5

Knowinghowpatients understand theirFA iscrucial forus toplan
for appropriate management program. Earlier studies reported
knowledge deficits related to FA management in parents of food-
allergic children. For example, parents were reported to be stressed
and anxious because they did not know what to do if their child
developed anaphylactic shock.7,8 It is equally important to assess
how confident FA patients feel in the management of their disease,
such as preparation and/or avoidance of foods aswell as recognition
of allergic symptoms and skill in administering epinephrine autoin-
jectors. A survey involving 122 children with FA in the United
Kingdom revealed that 69% of parents did not know how to use
an epinephrine autoinjector on their children during an anaphylactic
reaction.9 In this regard, it is important to assess the level of knowl-
edge of peoplewith FAand their confidence tomanage anaphylaxis.

Only a few validated instruments assess knowledge on FA (see
Table E1 in the Online Repository at www.jaci-global.org), and
these are mainly targeted to parents, dietitians, school nurses,
and food handlers; we found no instrument specifically designed
for adults with FA. In addition to knowledge on FA, practice is
directly affected by the confidence level of food-allergic patients
and/or their caregivers. Therefore,we sought to fill this knowledge
gap by constructing and validating a FA knowledge questionnaire
(FAKQ) and a confidence in FA management skills (CIFAMS)
questionnaire to assess the level of FA knowledge and confidence
1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://www.jaci-global.org
mailto:tfleung@cuhk.edu.hk
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jacig.2023.100098
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacig.2023.100098&domain=pdf


Abbreviations used

AFR: Adverse food reaction

CIFAMS: Confidence in FA management skills

CVI: Content validity index

FA: Food allergy

FAIM: FA independent measure

FAKQ: FA knowledge questionnaire

FAQLQ: FA QoL questionnaire

QoL: Quality of life

SE: Semantic equivalence
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in both Chinese pediatric and adult patients with FA, as well as
parents of children with FA.
METHODS
The study was approved by the Joint Chinese University of Hong Kong–

New Territories East Cluster Clinical Research Ethics Committee, and

subjects and their parents of those younger than 18 years provided informed

verbal assent to participate.
Development of FAKQ and CIFAMS
The FAKQ and CIFAMS assessment tools were constructed and validated

after the following 3 phases: phase 1, generation and reduction of items; phase

2, translation; and phase 3, validation. We turn to each of these in turn.

Phase 1. Important items on the knowledge and management skills in

FAwere generated through focus groups, expert opinion, and literature search

for relevant publications. The search was conducted in 4 electronic databases:

Medline via OvidSP–In-Process & Other Non-indexed Citations, Ovid

Nursing Database, CINAHL Complete, and PubMed (Fig 1). Additional arti-

cles were retrieved by manually searching the sites using the following terms

about FA: knowledge*, test*, question* or confidence*, attitude*. Search

terms were truncated and used in various combinations. We did not restrict

the date of publication, and only English-language articles were included.

A total of 147 articles in English were retrieved from electronic databases.

Twelve replicated articles and 120 articles deemed irrelevant to our topics

were excluded after initial abstract screening. Together with 3 articles that

were retrieved by manual website search, we compiled a total of 18 articles

including 7981 subjects that were related to FA knowledge, attitudes, and/or

confidence after full-text screening (Table E1). Seven articles involved parents

of food-allergic children, whereas the others involved school nurses, nutrition-

ists, doctors, and/or food handlers. Among these retrieved articles, 14 articles

included a total of 323 questions on FA knowledge, while 5 articles provided a

total of 62 questions on confidence or attitude about FA management. After

removal of duplicates or irrelevant items, all remaining questions were dis-

cussed among a focus group involving pediatric allergists, pediatric nurses, di-

etitians, and parents of food-allergic children. The members were either our

research staff or collaborators, while FA children were randomly selected

from our allergy clinic. At the end, 52 questions were considered relevant to

FA knowledge (see Table E2 in the Online Repository at www.jaci-global.

org). We categorized them into the following 8 domains: (a) general concepts,

(b) clinical manifestations and diagnoses, (c) FA avoidance measures and

treatment, (d) life-saving measures during emergencies, (e) food allergen la-

beling, (f) management of FA at home, (g) management of FA at school,

and (h) management of FA in restaurants. In addition, we included 13 ques-

tions that measured subjects’ confidence in FA management (see Table E3

in the Online Repository).

These selected questions on FA knowledge and confidence in FA manage-

ment were then distributed to 12 panel members, including 2 pediatric

allergists, 1 general pediatrician, 3 pediatric nurses, 3 dietitians, 1 FA patient,

and 2 parents whose children had FA. They were requested to provide

independent assessment on the relevance of these items in assessing FA
knowledge and confidence in FA management based on a 4-point scale from

‘‘not relevant,’’ ‘‘somewhat relevant,’’ ‘‘quite relevant,’’ to ‘‘very relevant.’’ The

panel also scored items for their semantic equivalence to suitability for the

Chinese population using a 4-point Likert scale from ‘‘not appropriate,’’

‘‘somewhat appropriate,’’ ‘‘quite appropriate,’’ to ‘‘very appropriate.’’ Among

the 52 items, the content validity index (CVI) and semantic equivalence (SE)

for FA knowledge questions ranged from 0.48 to 0.98 and 47.9% to 100%,

respectively. Twenty-two questions fulfilled the criteria of >_0.8 for both

CVI and SE.10 Two ambiguous questions were subsequently deleted, with

one being unrelated to FA in Hong Kong and the other having no prospective

data confirmed by oral food challenge. The CVI and SE for questions on con-

fidence in FA management ranged from 0.79 to 0.94 and 77.1% to 95.8%,

respectively, and 10 questions were selected on the basis of their acceptable

CVI and SE. These 30 questionswere further reviewed and fine-tuned by panel

members to make the wording clearer for both children and adults.

Phase 2. Our final set of 20-item FAKQ and 10-item CIFAMS

instruments was translated by bilingual experts from English into Chinese

according to standard forward and backward translation methods.11 Both En-

glish and Chinese versions were reviewed by pediatric allergists and nurses to

ensure clarity and comprehension for local Chinese. After minor modifica-

tions, the finalized itemswere pilot tested for feasibility on 13 subjects consist-

ing of the same 9 pediatric allergists, general pediatricians, nurses, and

dietitians who assessed the selected questions, as detailed above, as well as

2 research assistants, 1 mother of a food-allergic child, and 1 food-allergic pa-

tient. The members were either our research staff or collaborators, while FA

children were randomly selected from our allergy clinic. In addition, we

distributed the questionnaires to children over 8 years old to check for compre-

hensibility and feasibility. We found that children younger than 12 could not

understand the questions. Finally, all items, as described in Table E4 (available

in the Online Repository at www.jaci-global.org), were deemed appropriate

and understandable for completion by subjects aged >_12 years old.

Phase 3. This cross-sectional study targeted enrollment of 150 subjects
>_12 years of agewith self-reported adverse food reactions (AFRs) in the recent

2 years and parents of patients with AFR within 2 years who were younger

than 12 from our pediatric outpatient clinics. After completing the question-

naires, subjects’ FA diagnosis was ascertained by pediatric allergists’

assessment of their AFRs together with positive results from skin prick

testing (ALK Abell�o, Hørsholm, Denmark) and/or serum-specific IgE

(Thermo Fisher Scientific, Waltham, Mass) for cow’s milk, egg yolk, egg

white, wheat, soy, peanut, mixed fish, mixed shellfish, almond, and other foods

as clinically indicated according to subjects’ allergic history. For uncertain

cases, subjects underwent either open-label or double-blind, placebo-

controlled food challenges. In other words, these subjects had either IgE-

mediated (immediate) or delayed-onset FA. All subjects could read traditional

Chinese. Subjects were excluded if they were unable to give verbal informed

assent or had a mental illness that affected their judgment or ability to learn.

All subjects completed a questionnaire on demographics, type and number

of food restrictions and FA, and details of previous allergic reactions. They

also filled out the FAKQ, the CIFAMS questionnaire, and the age-

appropriate FA quality-of-life questionnaire (FAQLQ). Forty subjects were

randomly selected to repeat these questionnaires 5 days later to evaluate

test–retest reliability.

Instruments
FAKQ. The 20-item FAKQ included 12 true–false questions and 8

multiple-choice questions. One point was awarded for each correct answer in

these questions, while no mark was given to incorrect or unknown answers.

Patients must select all the correct items for each question because we want

them to be able to recognize all the signs of allergic reactions.

CIFAMS. Each question of the CIFAMS 10-item tool was scored on a 5-

point Likert scale, ranging from 0 ‘‘not confident’’ to 4 ‘‘very confident.’’

FAQLQ series. The FAQLQ series consisted of 4 separate question-

naires. The FAQLQ’s parental form was used for parents of children aged <_12

years,12 which consisted of 14 items for parents of children aged 0-3 years, 26

items for parents of children aged 4-6 years, and 30 items for parents of chil-

dren aged 7-12 years. The FAQLQ–children’s form with 24 items was

http://www.jaci-global.org
http://www.jaci-global.org
http://www.jaci-global.org


FIG 1. Process of item generation and reduction for developing FAKQ and CIFAMS.
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applicable to patients aged 8-12 years,13 the FAQLQ–teenager form with 23

items was applicable to patients aged 13-17 years,14 and the adult form

(FAQLQ-AF) with 29 items was applicable for patients aged >_18 years.15

These questionnaires adopted a 7-point numerical scale from 0 ‘‘not at all’’

to 6 ‘‘very much.’’ Higher scores indicated greater clinical impact on quality

of life (QoL). FA-independent measure (FAIM) was included in the last sec-

tion of FAQLQ that contained questions on outcome expectation and indepen-

dent measurement on a 7-point Likert scale, with higher scores indicating

higher perceived severity.16
Statistical analyses
Internal consistency was evaluated by Cronbach alpha, with >_0.70

indicating good internal consistency.17 The test–retest reliability of intra-

class correlation coefficient was assessed in 40 subjects, with 0.4 to 0.7

considered acceptable.18 Pearson coefficient and Spearman rho were used

to assess convergent validity for parametric and nonparametric variables,

respectively. The construct validity of FAKQ and CIFAMS was assessed

by their correlation with FAQLQ series, with coefficients 0.4 to 0.7 indi-

cating moderate correlation.19 Discriminant validity referred to the sensi-

tivity of potentially relevant covariates such as age, sex, type and number

of food restrictions and FA, and symptoms of previous allergic reactions.

Finally, exploratory factor analysis was performed to determine the underly-

ing relationship among measured questionnaire items. Principal component

analysis was used to identify potential relationship between the measured

variables of FAKQ and CIFAMS. Factor loading of >_0.30 was considered

to be acceptable.20 All 2-sided statistical analyses were performed by

SPSS v23 software (IBM, Armonk, NY, USA), with P < .05 being consid-

ered statistically significant.
RESULTS

Study population
A convenience sample of 174 subjects with AFRs and parents

of children with AFR were approached, of whom 155 (89%)
agreed to participate. Table E5 (available in the Online Repository
at www.jaci-global.org) summarizes their demographic and clin-
ical features. Fifty-one parents consented to join the study and
completed both questionnaires, including 17 parents with chil-
dren in the 0-3-year-old group, 8 in the 4-6-year-old group, and
26 in the 7-12-year-old group. The remaining 104 food-allergic
patients consisted of 2 patients in the 8-12-year-age range, 26 in
the 13-17-year-age range, and 76 adults >_18 years old. After
consulting with allergists, 137 subjects (88%) were confirmed
to have FA. About 70% of subjects were female, and two fifths
had family history of allergic diseases. Most subjects (88%) re-
ported FA to 1-6 kinds of food, with 62% being allergic to shell-
fish. Data for 2 patients in 8-12-year-old group were not analyzed
because they could not understand the questions in our tools, as
we mentioned above.

Table E6 (available in the Online Repository at www.jaci-
global.org) illustrates the scores of different tools at baseline. Par-
ents of children aged 0-12 years had the highest mean scale scores
on FA knowledge (mean 10.1), while children aged 13-17 years
had the highest confidence score in FA management (mean
22.2). However, this group of children had the lowest FAKQ score
(mean 6.5). Mean scores for FAQLQ were the highest in parents
of children aged 0-3 years (mean 2.7) and lowest in children aged
13-17 years (mean 1.9). For FAIM, adult patients reported the
highest scores (mean 10.5).
Performance of FAKQ and CIFAMS
Internal consistency and test–retest reliability. Cron-

bach alpha for FAKQ was 0.69, suggesting acceptable but not
very good internal consistency. Cronbach alpha remained at 0.65
to 0.70 if any single FAKQ itemwas deleted. In contrast, CIFAMS
had good internal consistency, with Cronbach a >_ 0.80, ranging
between 0.83 and 0.86 if any single item was deleted. In the
test–retest group, correlation between baseline and repeat
FAKQ was very good, with the intraclass correlation coefficient
being 0.74, which remained at 0.71 to 0.75 if any single item
was deleted. The baseline and repeat FAKQ showed significant
correlation, with P < .001. The correlation between baseline and
second CIFAMS was also very good, with an intraclass correla-
tion coefficient of 0.89, which was 0.87 to 0.89 if any single
item was deleted. The baseline CIFAMS also strongly correlated
with that repeated 5 days later (P < .001).

http://www.jaci-global.org
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TABLE I. Sensitivity by significant within-group differences among potentially relevant variables for FAKQ and CIFAMS

Variable

FAKQ CIFAMS

Overall Parents Patients Overall Parents Patients

Age (who answers) 0.248§ 0.024 0.140 20.050 20.015 0.030

Age (patient) 20.122 0.104 0.140 0.099 0.040 0.030

Relationship 0.279§ — — 20.109 — —

Sex 0.045 20.202 20.031 20.179* 20.118 20.178

With food restriction 0.177* 0.198 0.110 0.010 0.063 0.026

With FA 0.032 0.043 20.008 20.114 20.037 20.131

Egg allergy 0.125 0.019 20.041 20.172* 20.221 20.078

Cow’s milk allergy 0.065 20.068 0.036 20.189* 20.170 20.179

Peanut allergy 0.210� 0.151 0.089 20.079 20.093 20.009

Fish allergy 0.105 0.098 20.048 20.141 20.077 20.132

Shellfish allergy 20.030 0.111 20.010 20.032 20.044 20.070

Asthma 20.007 20.007 0.031 0.017 20.231 0.103

Allergic rhinitis 0.096 0.190 0.085 0.006 20.084 0.034

Chronic urticaria 0.201* 0.429§ 20.033 20.006 0.176 20.094

Eczema (atopic dermatitis) 0.040 0.034 20.096 0.029 0.216 0.012

Require hospitalization for FA 0.276§ 0.320* 0.214* 0.050 0.050 0.070

Analyzed by logistic regression for continuous independent variable (age) and Pearson correlation coefficients for binary independent variables.

*Correlation significant at .05 level (2-tailed).

�Correlation significant at .01 level (2-tailed).

§Correlation significant at .005 level (2-tailed).
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Construct validity. FAKQ and CIFAMS correlated signif-
icantly in the overall group (P5 .002), among parents of children
aged 4-12 years (P 5 .005), and in adult patients (P 5 .002) (see
Table E7 in the Online Repository at www.jaci-global.org). There
was no correlation between FAKQ and FAQLQ, and we found
significant correlation between CIFAMS and parent-report
FAIM (P 5 .005); between CIFAMS and total FAQLQ score
(P 5 .015); and between CIFAMS and FAIM (P 5 .005).

Discriminant validity. The ability of FAKQ and CIFAMS to
discriminate between different subgroups of potentially relevant
covariates was studied (Table I). The total score on FAKQ
differed significantly among subgroups in the following ways:
by subject age (P 5 .002), with respect to food restriction (P 5
.027), with peanut allergy (P 5 .009), and whether patients
were hospitalized for FA (P < .001). For the CIFAMS total score,
they showed significant associations for sex (P 5 .026), egg al-
lergy (P5 .032), andmilk allergy (P5 .019). Therewere also sig-
nificant correlations between children with chronic urticaria and
their parents’ total FAKQ score (P5 .002), and between parental
and patients’ FAKQ scores and hospitalization due to FA (P 5
.022 and .029, respectively).
Factor analysis
When we analyzed data by varimax rotation with Kaiser

normalization on the 4 factors with eigenvalues greater than 1, all
20 items of FAKQ had strong factor loading of >_0.3 and could be
categorized into 4 domains, as follows: administration of auto-
injector (6 items), avoidance of exposure (4 items), anaphylaxis and
symptoms (6 items), and basic FA knowledge (4 items) (Table II).
For CIFAMS, all items also exhibited strong loads of >_0.3. These
items were grouped into 2 domains: general concepts about FAs
(7 items) and administration of autoinjectors (3 items) (Table III).
Subjects’ responses in FAKQ and CIFAMS
Less than two fifths of subjects provided accurate answers to 11

items in FAKQ. To identify the questions that subjects had when
they answered FAKQ and CIFAMS, we found that they had the
lowest scores for items 11, 13, and 14 of FAKQ (Table IV) and
items 3 to 5 of CIFAMS (Table V). Question 13 asked how to
introduce new foods to a baby with FA, and question 14 was a
multiple choice on signs of an allergic reaction. For CIFAMS,
items 3 to 5 enquiredwhen and how to confidently use an epineph-
rine autoinjector.
DISCUSSION
This study constructed and validated a 20-item FAKQ and a 10-

item CIFAMS (Table E4) as 2 new tools for assessing FA knowl-
edge and confidence in FA management in 155 Chinese subjects.
Both tools significantly correlated with each other and with
FAIM, and showed acceptable internal consistency in baseline
and retest groups. Total score of FAKQ also discriminated pa-
tients with prior hospitalization for FA. FAKQ items were group-
ed into 4 domains and CIFAMS items into 2 domains. On the
bases of these 2 questionnaires, subjects were most worried about
their lack of knowledge regarding signs of allergic reaction and
had poor confidence using an epinephrine autoinjector.

Most subjects who completed the questionnaires were female
because most children were accompanied to our clinics by their
mothers as primary caregivers. Therefore, high mean scores for
FAKQ were understandable because mothers are often the ones
who encounter food choices and avoidance decisions for FA
children.21 In addition, this group scored highest in disrupted
QoL, a result also reported by Polloni et al.22 Interestingly, chil-
dren aged 8-12 reported the highest confidence in FA manage-
ment and the least impact of FA on their QoL, yet they had the
lowest FAKQ scores of all groups. They either overestimated their
ability to deal with FAs or knew that they were protected by their
families23 such that they did not need to worry about their FAs.

This study found Cronbach alpha for FAKQ at baseline and on
repeat to be acceptable but not very good (<0.8). This might be
due to the nature of these questionnaires, where questions
received lower scores if they involved situations that subjects
have not encountered before. Because these allergic events could

http://www.jaci-global.org


TABLE II. Exploratory factor analysis for 20-item FAKQ

Item

Factor

Domain1 2 3 4

Q2 0.722 Administration of autoinjectors

Q3 0.612 0.313 Administration of autoinjectors

Q7 0.797 Administration of autoinjectors

Q16 0.750 Administration of autoinjectors

Q17 0.660 Administration of autoinjectors

Q19 0.355 20.314 Administration of autoinjectors

Q5 0.636 Avoiding exposure

Q11 0.481 Avoiding exposure

Q13 0.452 20.378 Avoiding exposure

Q15 0.635 Avoiding exposure

Q4 0.369 20.497 Anaphylaxis and symptoms

Q6 0.417 Anaphylaxis and symptoms

Q9 0.603 Anaphylaxis and symptoms

Q10 0.506 Anaphylaxis and symptoms

Q12 0.588 Anaphylaxis and symptoms

Q14 0.303 0.502 Anaphylaxis and symptoms

Q1 0.510 Basic FA knowledge

Q8 0.594 Basic FA knowledge

Q18 0.305 Basic FA knowledge

Q20 0.328 Basic FA knowledge

TABLE III. Exploratory factor analysis for 10-item CIFAMS

Item

Factor

Domain1 2

Q7 0.849 FA: General concepts

Q8 0.817 FA: General concepts

Q9 0.744 FA: General concepts

Q1 0.731 FA: General concepts

Q6 0.688 FA: General concepts

Q2 0.660 FA: General concepts

Q10 0.591 FA: General concepts

Q5 0.881 Administration of autoinjectors

Q4 0.876 Administration of autoinjectors

Q3 0.696 Administration of autoinjectors
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be unique to anyone, our tool might not yield a high degree of
internal consistency. Tavakol and Dennick described that hetero-
geneous test items could lead to lower Cronbach alpha values
because they were not intercorrelated.24 However, we thoroughly
discussed and revised all retrieved items with high CVI and SE
instead of removing them, even though some itemsmight margin-
ally affect the overall Cronbach alpha. Our construct validity re-
sults showed significant correlation between FAKQandCIFAMS.
Regarding subjects’ QoL, we could not identify any literature that
reported a relationship between FA knowledge and QoL. While
FAQLQwas not significantly associated with FAKQ in this study,
the former was associated with CIFAMS, possibly because well-
being, as reflected by QoL, is often influenced by patients’ and
parents’ perceptions of FA, as indicated by their attitudes and con-
fidence in FA management. A study found that greater parental
confidence in managing FA predicted a better QoL.25

Among patients hospitalized for FA, FAKQ showed significant
results for the entire group or in parent and patient subgroups
(Table I). Thus, people with a history of more severe AFR were
more aware of the importance of FA knowledge and management
skills. This study also found significant association between total
FAKQ score and parents of children with chronic urticaria. It is
understandable that these parents would search for more informa-
tion about the management of chronic urticaria and related al-
lergies.26 Our results revealed significant associations between
CIFAMS and egg and milk allergies that might be explained by
the higher confidence of parents in managing these allergies
when their children have outgrown such problems.27,28 Nonethe-
less, this finding contradicts those of a previous local study in
which impaired QoL in parents was significantly associated
with cow’s milk and egg allergies in their children.29 These
discrepant observations suggest that assessing FA-specific QoL
and management confidence are separate and complementary di-
mensions when managing families with children with FA.

FAKQ questions were categorized into 4 domains by
exploratory factor analysis, while those of CIFAMS were
grouped into 2 domains only (Tables II and III). On the one
hand, this may be explained by the fact that some FAKQ ques-
tions were too unique to be grouped together.30 On the other
hand, CIFAMS only enquired about subjects’ responses to
certain FA scenarios and the use of epinephrine autoinjectors.
Regarding the accuracy of subjects’ responses to FAKQ, we
found that they were weak in selecting the signs of anaphylaxis
by a multiple-choice question. Many participants found it diffi-
cult to indicate all signs of anaphylaxis. Additionally, many
participants had the lowest scores on items that assessed
when and how to use an epinephrine autoinjector, which re-
mains the single most important step in treating anaphylaxis.
A survey revealed that education about emergency treatment
should be provided to parents of food-allergic children; any
delay might endanger patients’ safety.31

There are several limitations in this study. Given that subjects
were recruited from a public hospital, our findings might not be
generalizable to those patients who consulted private practi-
tioners for their FA, who might have different health beliefs and
practices as well as different socioeconomic status. It is also not



TABLE IV. Summary of correct responses at baseline and retest for different FAKQ items

Item

Baseline Retest

Overall (n 5 155) Patients (n 5 104) Parents (n 5 51) Overall (n 5 41) Patients (n 5 30) Parents (n 5 11)

Q1 130 (83.9) 83 (79.8) 47 (92.2) 38 (92.7) 28 (93.3) 10 (90.9)

Q2 31 (20.0) 13 (12.5) 18 (35.3) 12 (29.3) 6 (20.0) 6 (54.5)

Q3 38 (24.5) 22 (21.2) 16 (31.4) 14 (34.1) 9 (30.0) 5 (45.5)

Q4 27 (17.4) 17 (16.3) 10 (19.6) 7 (17.1) 3 (10.0) 4 (36.4)

Q5 99 (63.9) 65 (62.5) 34 (66.7) 27 (65.9) 21 (70.0) 6 (54.5)

Q6 61 (39.4) 38 (36.5) 23 (45.1) 21 (51.2) 15 (50.0) 6 (54.5)

Q7 45 (29.0) 16 (15.4) 29 (56.9) 12 (29.3) 6 (20.0) 6 (54.5)

Q8 113 (72.9) 76 (73.1) 37 (72.5) 31 (75.6) 22 (73.3) 9 (81.8)

Q9 52 (33.5) 37 (35.6) 15 (29.4) 19 (46.3) 14 (46.7) 5 (45.5)

Q10 73 (47.1) 46 (44.2) 27 (52.9) 26 (63.4) 19 (63.3) 7 (63.6)

Q11 123 (79.4) 81 (77.9) 42 (82.4) 33 (80.5) 23 (76.3) 10 (90.9)

Q12 88 (56.8) 56 (53.8) 32 (62.7) 29 (70.7) 20 (66.7) 9 (81.8)

Q13 18 (11.5) 9 (8.7) 9 (17.6) 4 (9.8)* 0 4 (36.4)

Q14 11 (7.1)* 7 (6.7) 4 (7.8) 4 (9.8)* 3 (10.0) 1 (9.1)

Q15 106 (68.4) 72 (89.2) 34 (66.7) 34 (82.9) 24 (80.0) 10 (90.9)

Q16 54 (34.8) 26 (25.0) 28 (54.9) 17 (41.5) 9 (30.0) 8 (72.7)

Q17 63 (40.6) 37 (35.6) 26 (51.0) 20 (48.8) 15 (50.0) 5 (45.5)

Q18 108 (69.7) 69 (66.3) 39 (76.5) 30 (73.2) 23 (76.7) 7 (63.6)

Q19 94 (60.6) 59 (56.7) 35 (68.6) 21 (51.2) 15 (50.0) 6 (54.5)

Q20 20 (12.9) 12 (11.5) 8 (15.7) 9 (22.0) 6 (20.0) 8 (72.7)

Data are presented as nos. (%).

*Questions with lowest numbers of correct responses.

TABLE V. Summary of subjects with ‘‘very confident’’ score in different CIFAMS items

Item

Baseline Retest

Overall (n 5 155) Patients (n 5 104) Parents (n 5 51) Overall (n 5 41) Patients (n 5 30) Parents (n 5 11)

Q1 27 (17.4) 24 (23.1) 3 (5.9) 11 (7.1) 11 (10.6) 0

Q2 14 (9.0) 12 (11.5) 2 (3.9) 7 (4.5) 6 (5.8) 1 (2.0)

Q3 4 (2.6)* 4 (3.8) 0 4 (2.6) 4 (3.8) 0

Q4 2 (1.3)* 2 (1.9) 0 1 (0.6)* 1 (1.0) 0

Q5 3 (1.9)* 3 (2.9) 0 2 (1.3)* 2 (1.9) 0

Q6 29 (18.7) 26 (25.0) 3 (5.9) 11 (7.1) 11 (10.6) 0

Q7 28 (18.1) 25 (24.0) 3 (5.9) 8 (5.2) 8 (7.7) 0

Q8 13 (8.4) 13 (12.5) 0 6 (3.9) 6 (5.8) 0

Q9 15 (9.7) 14 (13.5) 1 (2.0) 6 (3.9) 5 (4.8) 1 (2.0)

Q10 14 (9.0) 12 (11.5) 2 (3.9) 5 (3.2) 5 (4.8) 0

Data are presented as nos. (%).

*Questions with lowest score for ‘‘very confident.’’

J ALLERGY CLIN IMMUNOL GLOBAL

AUGUST 2023

6 LEUNG ET AL
possible for us to compare responses between children’s mothers
and fathers, as only 6 fathers were recruited (Table E5), and those
with lower socioeconomic status. The 2016HongKong census re-
vealed that 80% of people aged >_15 years received secondary and
higher education. Consistent with this finding, close to two thirds
of our participants had a tertiary-level education (Table E5).
Further, we targeted this study to recruit 150 subjects and chil-
dren’s parents at baseline and 40 subjects for test–retest reli-
ability. The lack of prescription data on epinephrine
autoinjectors did not allow us to analyze subjects’ FA knowledge
and management confidencewith respect to this variable. In addi-
tion to completing FAKQ and CIFAMS, subjects filled out age-
appropriate FAQLQ and FAIM tools. As a result of the nature
of our convenience sampling, these subjects were not evenly
distributed among different subgroups in relation to the 4 FAQLQ
questionnaires. There were only 2 subjects for the FAQLQ–chil-
dren’s form (8-12 years old), while 26 completed the FAQLQ–
teenager form (13-17 years old). Despite these limitations, this
study found our developed FAKQs and CIFAMS to be valid and
appropriately reliable for assessing FA knowledge and confidence
in the management of FA. If we were able to recruit a larger sam-
ple, we might find cutoff values of the tools that reflected knowl-
edge deficit and inability to manage FA. Educational programs
should be developed for parents of children with food allergens
to provide consistent and accurate information as well as to
address parents’ and food-allergic patients’ confidence in adverse
reaction management.

In conclusion, we developed and validated 2 questionnaires,
FAKQ and CIFAMS, for assessing knowledge of and confidence
in FA management in food-allergic subjects and parents of food-
allergic children. These assessment tools can provide important
information for understanding deficient dimensions of FA care
and formulating appropriate education programs and healthy
advocacy for those with FA.
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Key message

d Validated questionnaires can be a useful assessment tool
in identifying gaps in FA knowledge and confidence in
FA management.
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