7%
university of 59/,
groningen L

i

University Medical Center Groningen

University of Groningen

Validation of the food allergy quality of life questionnaire series in Chinese families with food-
allergic children

Leung, Agnes Sze Yin; Cheng, Nam Sze; Li, Rebecca Ming Yan; Li, Pui Fung; Lee, Yat
Laam; Fu, Tik Wai; Flokstra-de Blok, Bertine; Leung, Ting Fan

Published in:
Pediatric Allergy and Immunology

DOI:
10.1111/pai.13865

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2022

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):

Leung, A.S. Y., Cheng,N. S., Li, R. M. Y., Li, P. F.,, Lee, Y. L., Fu, T. W,, Flokstra-de Blok, B., & Leung, T.
F. (2022). Validation of the food allergy quality of life questionnaire series in Chinese families with food-
allergic children. Pediatric Allergy and Immunology, 33(10), [e13865]. https://doi.org/10.1111/pai.13865

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.


https://doi.org/10.1111/pai.13865
https://research.rug.nl/en/publications/5a27e550-0057-4b11-9d06-006417f0fe5a
https://doi.org/10.1111/pai.13865

'.) Check for updates

Received: 6 July 2022 | Revised: 18 September 2022 Accepted: 26 September 2022

DOI: 10.1111/pai.13865

ORIGINAL ARTICLE

WILEY

Validation of the food allergy quality of life questionnaire
series in Chinese families with food-allergic children

Agnes Sze Yin Leung'?

| Nam Sze Cheng! | Rebecca Ming YanLi' | PuiFunglLi® |

Yat Laam Lee! | Tik Wai Fu! | Bertine Flokstra-de Blok®*° | Ting Fan Leung®?

1Department of Paediatrics, Prince of
Wales Hospital, The Chinese University of
Hong Kong, Shatin, Hong Kong

2Hong Kong Hub of Paediatric Excellence,
The Chinese University of Hong Kong,
Shatin, Hong Kong

3General Practitioners Research Institute,
Groningen, Netherlands

“Groningen Research Institute Asthma and
COPD (GRIAC), University Medical Center
Groningen, University of Groningen,
Groningen, Netherlands

>Department of Pediatric Pulmonology
and Pediatric Allergology, University
Medical Center Groningen, Beatrix
Children's Hospital, University of
Groningen, Groningen, Netherlands

Correspondence

Ting Fan Leung, Room 84043, Lui Che
Woo Clinical Sciences Building, Prince of
Wales Hospital, Shatin, New Territories,
Hong Kong.

Email: tfleung@cuhk.edu.hk

Funding information

Research Impact Fund, Research Grants
Council, Hong Kong SAR Government,
Grant/Award Number: R4035-19

Editor: Rachel Louise Peters

Abstract

Background: Anxiety from accidental exposure and vigilant dietary monitoring im-
pair the quality of life (QoL) of food-allergic patients. A comprehensive food allergy-
specific questionnaire allows patients to accurately report their QolL. This study
validated the Food Allergy Quality of Life Questionnaire (FAQLQ) series and assessed
the QoL of Chinese food-allergic patients and their caregivers.

Methods: FAQLQ series developed by EuroPrevall consists of four separate ques-
tionnaires for parents, children, adolescents and adults. All questionnaires were
translated into traditional Chinese by standard forward and backward methods. A
cross-sectional study was conducted on food-allergic patients and children's parents
using an age-appropriate questionnaire. The performance indices of FAQLQ and their
correlation with independent measures of food allergy were analyzed, and factor
analysis was performed to confirm the factor structure of FAQLQ questionnaires.
Results: Cross-sectional validation was performed on 214 participants, with 40 reas-
sessed for test-retest reliability. Overall scores for the FAQLQ series had good inter-
nal consistency with Cronbach's o 2.90. Good construct validity was demonstrated
by correlations between FAQLQ-Parent Form, FAQLQ-Child Form, FAQLQ-Teenager
Form, FAQLQ-Adult Form and Food Allergy Independent Measure (FAIM) scores, ex-
cept in 0- to 3-year-old children. Test-retest analyses revealed a significant correla-
tion between total FAQLQ score, parent-reported FAIM and food anxiety domain in
4-6years, and between total score and FAIM in 7-12years. Exploratory factor analy-
sis categorized items in the FAQLQ series into three to four domains.

Conclusion: FAQLQ series provide a valid and reliable measure for QoL in Chinese
food-allergic patients and caregivers, except for parents of children aged 0-3years.
Items for all FAQLQ questionnaires are categorized into different functional domains

in our population.
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Chinese, disease-specific questionnaire, food allergy, health-related quality of life, validation
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Food allergy is the result of an adverse immune response that
causes an immediate or acute reaction after ingesting certain foods,
and it affects people of different age groups.2 A systematic review
showed that the most common food allergies in Europe were cow's
milk, hen's egg, peanut, wheat, soy, fish and shellfish,® which was
comparable to the findings in Hong Kong.* Food allergy negatively af-
fects patients' health-related quality of life (HRQoL), and food avoid-
ance and post-exposure medication remain as the main effective
management strategy for this problem.5 However, food allergies can
be fatal for some patients,® so patients and their parents or caregivers
often need to vigilantly monitor patients' diets, which can affect their
emotional, physical, and social status, thereby reducing their quality
of life (QoL).” Generic questionnaires for HRQoL are useful, but less
sensitive to corporate questions directly related to detect changes
in the patient status.® Since HRQoL varies by patient's age, it is crit-
ical to developing specific questionnaires for different age groups.
For example, children with cognitive limitations, different language
abilities, and sensitivity to life-threatening threats require parents to
provide information about their health and daily life.?

The Food Allergy Quality of Life Questionnaire (FAQLQ) series
for parents, children, adolescents and adults was developed and val-
idated with the support of the multi-center EuroPrevall project.10
There are four separate questionnaires under this series. FAQLQ-
Parent Form (FAQLQ-PF) was designed for parents of children from
birth to 12years of age.!* This parental form requires parents to
complete different sets of questions covering three HRQoL domains,
namely, emotional influence (El), food anxiety (FA) and social and
dietary limitation (SDL). It consists of 14 items for parents of chil-
dren aged 0-3years, 26 items for parents of children aged 4-6years
and 30 items for parents of children aged 7-12years. FAQLQ-Child
Form (FAQLQ-CF) has 24 items for patients aged 8-12years'?
while FAQLQ-Teenager Form (FAQLQ-TF) contains 23 items for pa-
tients aged 13—17years.13 These two questionnaires included three
HRQoL domains, namely, allergen avoidance and dietary restric-
tion (AADR), El and risk of accidental exposure (RAE). The last one
is FAQLQ-Adult Form (FAQLQ-AF) with 29 items for patients over
18years old, which has four domains, namely, AADR, El, RAE and
food allergy-related health (FAH).} These four questionnaires could
be found in the appendices of respective articles.1*14

This study aimed to translate and validate the Chinese version
of these questionnaires to provide a comprehensive and sensitive
measure for all food allergy patients and children's parents as well as
to assess their limitations in daily life as well as negative emotion due

to dietary restriction and life-threatening food reactions.

1 | METHODS
1.1 | Subjects
This study recruited subjects at or below 60years old who expe-

rienced adverse food reactions within 2years and parents of chil-
dren aged 12years old and below who suffered from adverse food

Key Message

The assessment of the quality of life (QoL) for food-allergic
patients and their caregivers is essential for addressing
their medical and psychosocial needs. The Food Allergy
Quality of Life Questionnaire (FAQLQ) series developed
by EuroPrevall is widely adopted in many European coun-
tries, while it is unclear how valid they reflect QoL for
populations outside Europe. Our cross-cultural validation
involving 214 subjects revealed this FAQLQ series to have
generally good internal consistency, construct validity and
test-retest reliability in Chinese food-allergic subjects.
Nonetheless, our factor analysis categorized items of the
FAQLQ series into different QoL domains.

reactions. All subjects must be able to read traditional Chinese.
Following the completion of our questionnaires, these subjects were
assessed by our pediatric allergists to ascertain their food allergy
diagnosis by the details of their adverse food reactions together
with skin prick testing with allergen extracts (ALK Abellé, Harsholm,
Denmark) and/or quantitation of serum allergen-specific IgE
(ThermoFisher Scientific, Waltham, MA, USA). For uncertain cases,
subjects underwent either open-label or double-blind, placebo-
controlled food challenges. Exclusion criteria included subjects
who were unable to give informed consent and those with mental
problems that affected their QoL. All participants provided demo-
graphics and history of past health, family background and details of
food allergy. They also completed our age-appropriate FAQLQ, and
a randomly selected subgroup repeated the questionnaire 5days
later to evaluate test-retest reliability. The Joint Chinese University
of Hong Kong-New Territories East Cluster Clinical Research Ethics
Committee approved this study. Informed written consent was ob-
tained from patients and/or their parents.

1.2 | FAQLQ questionnaires

All FAQLQ questionnaires required a score for the impact of each
item on a 7-point numerical scale from zero (“not at all”) to six
(“very much”), with higher scores indicating greater clinical impact
on QolL. Parents who completed FAQLQ-PF were asked to score
from the children's perspective, and the report on the Food Allergy
Independent Measure (FAIM) consisted of both parent and child re-
ports.'®> For children who completed the FAQLQ-CF, their parents
could explain the question to them when needed if they could not
understand it. Additionally, the answer was illustrated by pictures of
smiley faces ranging from smiling faces (“not troubled”) to sad faces
(“extremely troubled”).

The FAIM consists of four expectation of outcome questions
and two independent measurement (IM) questions. The former
four questions relate to the likelihood of accidental exposure, the
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likelihood of a serious reaction from accidental exposure, the like-
lihood of death from accidental exposure and the likelihood of in-
effective measures against accidental exposure. Likert scale with
ratings ranging from zero (“never”) to six (“always”) is used. Two IM
questions relate to the number of food types a person needs to avoid
and the impact of food allergies on social life. The answer is also a
7-point Likert scale ranging from zero (“almost none”) to six (“almost
all).® In the original FAQLQ series, FAIM was included as a sepa-
rate section of the respective tools. Therefore, these questionnaires
were able to obtain separate scores for both FAQLQ and FAIM for
subsequent analysis of their correlations in different subject groups.

1.3 | Translation and adaptation of FAQLQ series

This process included the following three phases: (1) Translation of
the original English FAQLQ series into Chinese by standard forward
and backward translation methods®é; (2) review by a focus group of
six patients and three parents with food allergic children and (3) as-
sessment of the psychometric properties of the Chinese version of
FAQLQ (C-FAQLQ) series in a cross-sectional study involving 200
subjects from pediatric allergy clinic. Details of these phases can be
found in Data S1.

1.4 | Statistical analyses

The internal consistency of the C-FAQLQ series and domains was
measured by calculating Cronbach's alpha (a), with 2.70 indicating
good internal consistency.” The intra-class correlation coefficient
(ICC) of test-retest reliability was assessed by repeating question-
naires on at least 10 participants for each questionnaire 5 days later,
and ICC 0.4-0.7 was considered acceptable.18 Pearson's correlation
coefficient for parametric data and Spearman's rho correlation co-
efficient for nonparametric data were used to assess convergent
validity. The construct validity of our Chinese questionnaires was
assessed by the correlation between FAQLQ and FAIM, with a corre-
lation coefficient of 0.40-0.70 being moderate.'? Discriminant valid-
ity is the sensitivity of covariates (e.g., age, gender, food restriction
and the number of food allergies) to total and subscale scores, which
was evaluated by respective Pearson correlation coefficients.
Factor analysis was performed using AMOS of IBM Statistical
Package for Social Sciences version 23 (IBM Corp, Armonk, NY)? to
verify the factor structure of a set of observed variables in the origi-
nal FAQLQ. Fitness of the model was checked by confirmatory factor
analysis (CFA) based on global indices including X2 value, probability
level, comparative fit index (CFI) and root mean square error of ap-
proximation (RMSEA).?! 52 value close to zero and probability level
>.05 implied small difference between the expected and observed
covariance matrices. CFl >.90 indicates an acceptable model fit while
RMSEA <.06 indicates a good fit of the data. Exploratory factor
analysis (EFA) would be performed if CFA revealed an unacceptable

model fit.2 All statistical analyses were made two-sided using SPSS

version 23, with p-value <.05 being statistically significant.

2 | RESULTS

A convenience sample of 230 patients with adverse food reactions
was approached, and 214 (93.0%) of them consented to participate.
Table 1 summarize participants' demographics while Table S1 pro-
vides details of their food allergy. Following allergists' consulta-
tion, food allergy diagnosis was confirmed in 193 (90.2%) subjects.
The four Chinese-translated FAQLQs are accessible at our website
<https://www.allergycuhk.org/assessmenttools>. Among 64 par-
ents who completed FAQLQ-PF, 18 were in the 0- to 3-year-old
group, 16 in the 4- to 6-year-old group and 30 in the 7- to 12-year-old
group. Thirty-one children aged 8-12years completed FAQLQ-CF,
32 adolescents aged 13-17years completed FAQLQ-TF and 87
patients >18years old completed FAQLQ-AF. The mean (standard
deviation [SD]) age of participants who completed FAQLQ-AF was
29.7 (9.5) years. Two-thirds of participants had eczema while most
participants reported allergy to 1-6 foods.

Table S2 summarizes the baseline FAQLQ scores in different
age groups. Parents of children aged 7-12years had higher scores
on FA (mean 2.9, SD 1.2), while children aged 8-12years had higher
scores on El (mean 3.1, SD 1.8). However, participants 218 years old
reported the lowest score in RAE among the four domains (mean
1.8, SD 1.4). Both adolescents and adults had lower FAIM scores (ad-
olescent: mean 1.7, SD 0.9; adult: mean 1.8, SD 1.0). Nonetheless,
the overall score (mean 2.4, SD 0.9) for FAIM (0-3years) reported in
parent form was lower than those overall scores for 4- to 6-year-old
(mean 2.7, SD 1.2) and 7- to 12-year-old (mean 2.8, SD 1.9).

2.1 | Internal consistency and test-retest reliability

The total scores on FAQLQ-PF (n = 64) had good internal consist-
ency (Cronbach's o >.95) in all three age groups, with scores in dif-
ferent domains ranging from 0.85 to 0.95 (Table 2). Cronbach's « for
items in different categories of FAQLQ-PF ranged between .94 and
.97 if items were removed. Furthermore, Cronbach's a of total scores
for FAQLQ-CF (n = 31), FAQLQ-TF (n = 32) and FAQLQ-AF (n = 87)
was .95-.97, and the scores in different domains ranged between
0.76 and 0.94 (Table 3). The Cronbach's a of items in these question-
naires varied from .94 to .97 if items were removed.

Retest for the O- to 3-year-old group was not analyzed because
data were collected only from two subjects. Good correlation
was found by test-retest for FAQLQ-PF for 4-6 (n = 16) and 7-12
(n = 30) years (respective ICC 0.95 and 0.83). The FAQLQ-CF (n = 4),
FAQLQ-TF (n = 5) and FAQLQ-AF (n = 22) also showed good cor-
relation (ICC 0.98, 0.94 and 0.99). High ICC >.7 for individual items
were found between baseline and repeat FAQLQ-AF questionnaires
(p<.002).
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TABLE 1 Demographic data of participants of FAQLQ series

(n=214)
Variable Category or range Result?
No. of Participants  FAQLQ-PF (0-3years old) 18 (8.4)
FAQLQ-PF (4-6years old) 16 (7.5)
FAQLQ-PF (7-12years old) 30 (14.0)
FAQLQ-CF (8-12years old) 31(14.5)
FAQLQ-TF (13-17years old) 32(15.0)
FAQLQ-AF (218 years old) 87 (40.7)
Ages of FAQLQ-PF (0-3years old) 2.6+0.8
Participants
FAQLQ-PF (4-6years old) 5.3+0.9
FAQLQ-PF (7-12years old) 9.3+1.8
FAQLQ-CF (8-12years old) 94+1.6
FAQLQ-TF (13-17years old) 149+1.4
FAQLQ-AF (218 years old) 29.7+9.5
BMI of FAQLQ-PF (0-3years old) 17.2+4.9
Participants
FAQLQ-PF (4-6years old) 18.3+7.0
FAQLQ-PF (7-12years old) 18.9+9.2
FAQLQ-CF (8-12years old) 18.5+9.5
FAQLQ-TF (13-17years old) 20.6+3.3
FAQLQ-AF (218years old) 22.4+4.1
Gender Male 106 (49.5)
Paternal education  Primary education or below 25(11.7)
level
Secondary education 91 (42.5)
University education or above 97 (45.3)
Unknown 1(0.5)
Maternal Primary education or below 24 (11.2)

education level

Secondary education 107 (50.0)
University education or above 3(38.8)
Social history Smoking 3(1.4)
Family background  With siblings 172 (80.4)
With breastfed 130 (60.7)
Exposure to second hand 0 (14.0)
smoking
Family history of allergic 4(39.2)
diseases
Current allergic Asthma 43(20.1)
diseases
Allergic rhinitis 100 (46.7)
Chronic urticaria 27 (12.6)
Eczema 133 (62.1)
Food allergy 193(90.2)

Abbreviations: BMI, body mass index; FAQLQ-AF, Food Allergy Quality
of Life Questionnaire-Adult form; FAQLQ-CF, Food Allergy Quality of
Life Questionnaire-Child form; FAQLQ-PF, Food Allergy Quality of Life
Questionnaire-Parental form; FAQLQ-TF, Food Allergy Quality of Life
Questionnaire-Teenager form.

2Expressed in number (percentage) or mean +standard deviation.

2.2 | Construct validity

Tables 2 and 3 show the correlation coefficients between the
FAQLQ series and FAIM. There were significant correlations
between FAIM and mean total as well as domain scores for
FAQLQ-CF, FAQLQ-TF and FAQLQ-AF (p <.001), and for the cor-
relations between mean FAIM and the total score and three do-
main scores, namely, El, FA and SDL by child report in 4-6years
(p =.005, .044,.001 and .006, respectively). All the above factors
were also significant in 7-12years for FAQLQ-PF by both parent
report and child report (p<.001). However, in 0-3years, there
was no significant correlation between FAIM and total and domain
scores.

2.3 | Discriminant validity

Table 4 shows the discriminative validity of FAQLQ-PF with
participant-related covariates. The total and FA domain scores of
FAQLQ-PF of children aged 0-3years were sensitive to within-
group differences in age, gender and presence of cow's milk and fish
allergy (p<.001, .010, .046 and .004, respectively). For 4-6years,
total and some domain scores were associated with age and pres-
ence of any food allergy and egg allergy (p<.001, .041 and <.05,
respectively). The total score was not discriminatory for any covari-
ate for 7-12years, but FAIM and some domain scores were associ-
ated with age and allergies to egg, cow's milk and peanut (p = .038,
.020, .029 and .032, respectively).

For other questionnaires in the FAQLQ series (Table 5), cow's milk
allergy was associated with both total and El scores of FAQLQ-CF
and FAIM (p = .049, .039 and .023, respectively). Likewise, teenag-
ers with any food, egg, peanut, and fish allergies were associated
with higher total and some domain scores of FAQLQ-TF (p = .024,
<.05, .05 and .035, respectively). By FAQLQ-AF, there were signif-
icant correlations between total and some domain scores and any
dietary restriction as well as allergies to peanut and fish (p <.05, .01
and <.05, respectively).

2.4 | Factor analysis

Figure 1 summarizes the results from CFA of our Chinese FAQLQ
series when compared with published studies,*™** namely the
three-factor structure of FAQLQ-CF, FAQLQ-PF and FAQLQ-TF,
and the four-factor structure of FAQLQ-AF. However, CFA results
including %2, p-value, CFI and RMSEA did not fit the data well
across all four questionnaires. Thus, principal component analysis
(EFA) was done to determine the factor structure in our popula-
tion. To interpret these components according to factor loading,
Varimax rotations with Kaiser Normalization were performed on
three and four factors with eigenvalues 21. All factors showed
strong loads and were 2.30 which was considered as an accept-

able criterion.?? Accordingly, items in the FAQLQ series were
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TABLE 3 Pearson correlation coefficients for internal consistency between FAIM and FAQLQ-AF, FAQLQ-CF and FAQLQ-TF

FAIM
EO1 EO2 EO3 EO4 IM1 IM2 Mean Cronbach's a
Total FAQLQ-CF 0.362 0.603? 0.368°¢ 0.691? 0.693% 0.375¢ 0.722°2 95
AADR 0.352 0.483° 0.266 0.594° 0.719° 0.247 0.618% 91
El 0.353 0.698% 0.504 0.702?2 0.571? 0.566° 0.794 .90
RAE 0.258 0.518% 0.280 0.6342 0.528° 0.268 0.587° .82
Total FAQLQ-TF 0.551° 0.384¢ 0.511° 0.491° 0.696 0.5472 0.742°7 .96
AADR 0.560% 0.325 0.452° 0.411¢ 0.7012 0.577° 0.706° .93
El 0.475° 0.409°¢ 0.546 0.511° 0.597° 0.457¢ 0.699? .84
RAE 0.528° 0.385°¢ 0.492° 0.532? 0.676° 0.495° 0.723° .80
Total FAQLQ-AF 0.495° 0.7087 0.5537 0.567° 0.644 0.780° 0.8537 97
AADR 0.425° 0.647° 0.463% 0.472° 0.663% 0.728° 0.772° .94
El 0.504 0.706% 0.557° 0.612?2 0.638° 0.767° 0.864 .94
RAE 0.414° 0.604? 0.549? 0.467° 0.531° 0.701° 0.740° 93
FAH 0.5057 0.5942 0.418° 0.605° 0.3707 0.542° 0.700° 76

Abbreviations: AADR, allergen avoidance and dietary restrictions; El, emotional impact; EO1, chance of accidental exposure; EO2, chance of severe
reaction when accidentally exposed; EO3, chance of dying when accidentally exposed; EO4, chance of not acting effectively when accidentally
exposed; FAH, food allergy-related health; FAIM, Food Allergy Independent Measure; FAQLQ-AF, Food Allergy Quality of life Questionnaire-Adult
Form; FAQLQ-CF, Food Allergy Quality of life Questionnaire-Child Form; FAQLQ-TF, Food Allergy Quality of life Questionnaire-Teenager Form; IM1,
number of foods one needs to avoid; IM2, impact of food allergy on social life; RAE, risk of accidental exposure.

2Correlation significant at the .005 level (2-tailed).
bCorrelation significant at the .01 level (2-tailed).
Correlation significant at the .05 level (2-tailed).

rearranged into three to four domains, including AADR, EI, FAH,
FA, RAE and SDL (Tables S3-S6).

3 | DISCUSSION

Valid and reliable tools for assessing the QoL of food allergic patients
and their parents are essential for developing an appropriate individ-
ualized treatment plan and tracking their clinical progress. However,
these tools must be relevant and culturally sensitive to patients of
different native languages. Our analysis shows that the Chinese-
translated FAQLQ series has good internal consistency, validity and
reliability. On the other hand, our factor analyses suggested different
clustering of items into the QoL domains for the four questionnaires
in our population. The availability of this translated FAQLQ series
facilitates QoL assessment in our food allergic subjects, and our
findings revealed that it was sensitive to differentiate subjects with
(n = 193) and without (n = 21) physician-diagnosed food allergies.

Due to the cognitive and expressive abilities of infants and tod-
dlers, they are unable to display levels of stress and fear, making it
difficult for parents to score in FAIM by guessing their child's bur-
den.?® In this regard, it is reasonable that we found the lack of cor-
relation between the mean total score, all three-subscale scores of
FAQLQ-PF and the FAIM score for the 0-3 year group.

Another interesting finding relates to the prevalence of allergic
foods in each age group, we found that egg and milk allergies mainly
occurred in O- to 3-year-old, while shellfish was the main food allergy

in our adults. Our validation work on Chinese FAQL-PB also found
allergies to egg, cow's milk and peanut to be risk factors for impaired
QoL among parents of preschool children in Hong Kong.?* The nat-
ural history for egg and milk allergies suggested that most patients

outgrew25'26

and, as in the United States, patients have more shell-
fish exposure in adulthood.?” Since Hong Kong is a westernized city,
we believed the same situation is happening here.#28-30 This finding
is comparable to recent research on pediatric anaphylaxis patterns,
that food triggers such as milk and eggs are predominantly seen in
the age group from birth to 4years, while shellfish is the highest al-
lergen trigger, usually at a later age factor.®

Furthermore, CFA helps to make sure that the components are
measuring what they are supposed to but the goodness-of-fit sta-
tistics of CFA in this study showed a poor fit for the domains of all
questionnaires. Therefore, exploratory factor analysis was done and
the categories of items entered different domains. The inconsistent
results may be due to cultural differences, as Chinese people may
have a different understanding of the QoL issues than Caucasians®*
and affecting their score on the items.

This is an unexpected finding of this study, no differences in
questionnaire scores were observed between children and teenag-
ers with and without food restriction, as parents generally tend to
avoid more foods than they should.®? While Hong Kong is tradition-
ally influenced by the concept of Chinese medicine, excessive food
restriction is quite common.®3** In contrast, FAQLQ-AF and FAIM
scores showed sensitivity between adult patients with and without
food restriction.
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TABLE 4 Sensitivity by the significant within-group differences among different covariates of FAQLQ-PF
FAQLQ-PF FAIM (child
Covariate Total score FAIM (parent report) report) El FA SDL
Age
0-3years -0.246 -0.489° -0.505° -0.177 -0.060 -0.356
4-6years 0.171 -0.251 -0.106 0.015 -0.012 0.017
7-12years -0.2112 e -0.010 -0.125 -0.263 -0.293
Gender
0-3years 0.606° 0.128 0.071 0.568° 0.331 0.465
4-6years 0.192 0.232 0.233 0.252 0.177 0.093
7-12years 0i9s === 0.086 0.096 0.135 0.118
With food restriction
0-3years 0.031 0.178 0.373 0.032 0.087 -0.025
4-6years 0.910 0.509 0.155 0.907 0.750 0.926
7-12years -0.192 e 0.025 0.053 0.003 -0.172
With food allergy
0-3years All patients in this category reported to have food allergy
4-6years 0.516° 0.624° 0.478 0.435 0.493 0.536°
7-12years -0.042 - 0.113 0.160 0.174 -0.107
Egg allergy
0-3years 0.213 0.012 -0.391 0.148 0.113 0.362
4-6years 0.679¢ 0.432 0.429 0.742¢ 0.533° 0.593°
7-12years 0351 - 0.172 0.221 0.423% 0.475°
Cow's milk allergy
0-3years 0.287 -0.098 0.244 0.276 0.070 0.200
4-6years 0.425 0.098 0.204 0.437 0.347 0.394
7-12years 0.234 - 0.051 0.155 0.202 0.405?
Peanut allergy
0-3years 0.304 0.099 0.101 0.350 -0.074 0.209
4-6years 0.039 0.146 0.015 0.163 -0.093 -0.008
7-12years 0325 - 0.284 0.351 0.392° 0.249
Fish allergy
0-3years 0.448 -0.297 0.126 0.436 0.641° 0.267
4-6years 0.366 0.129 0.317 0.313 0.493 0.248
7-12years =0ezy 000 === -0.355 -0.303 -0.190 -0.204
Shellfish allergy
0-3years 0.056 0.645 0.972 0.142 0.179 0.112
4-6years 0.271 0.284 0.230 0.237 0.243 0.282
7-12years -0.050 - -0.061 -0.127 0.103 0.081

Note: Analyzed by logistic regression for continuous independent variable (age) and Pearson correlation coefficients for binary independent variables.
FAIM items consist of (i) parent report which evaluates the parental expectation of outcomes for children with food allergies and (ii) child report in
which parent was asked to imagine items related to health-related quality of life from their child's perspective.

Abbreviations: El, emotional impact; FA, food-related anxiety; FAIM, Food Allergy Independent Measure; FAQLQ-PF, Food Allergy Quality of life
Questionnaire-Parent Form; SDL, social and dietary limitation.

2Correlation significant at the .05 level (2-tailed).
bCorrelation significant at the .01 level (2-tailed).
“Correlation significant at the .005 level (2-tailed).

Our group tested the robustness with our translated Chinese ver- children who participated in a territory-wide epidemiological survey
sion of the Food Allergy Quality of Life-Parental Burden question- of adverse food reactions.* Parents of these young children com-
naire (FAQL-PB)* in assessing QoL in 197 families with preschool pleted this self-administered 17-item questionnaire.?* The results
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TABLE 5 Sensitivity by significant within-group differences among different covariates of FAQLQ-CF, FAQLQ-TF and FAQLQ-AF

Covariate Total score FAIM
FAQLQ-CF
Age -0.203 -0.363°
Gender 0.082 0.072
With food restriction 0.234 0.149
With food allergy 0.373° 0.262
Egg allergy 0.319 0.130
Cow's milk allergy 0.335 0.296
Peanut allergy 0.260 0.164
Fish allergy -0.231 -0.143
Shellfish allergy -0.064 0.004
FAQLQ-TF
Age 0.006 -0.183
Gender -0.177 0.011
With food restriction 0.080 0.154
With food allergy 0.410° 0.339
Egg allergy 0.468° 0.495¢
Cow's milk allergy 0.242 0.132
Peanut allergy 0.395% 0.231
Fish allergy 0.329 0.353
Shellfish allergy -0.100 0.080
FAQLQ-AF
Age 0.122 0.086
Gender 0.170 0.254%
With food restriction 0.283° 0.189
With food allergy 0.187 0.169
Egg allergy 0.059 0.130
Cow's milk allergy -0.108 0.164
Peanut allergy 0.292° 0.188
Fish allergy 0.307° 0.2242
Shellfish allergy 0.036 0.098

AADR RAE El FAH
-0.132 -0.248 -0.202 NA
0.071 0.078 0.082 NA
0.236 0.263 0.133 NA
0.404% 0.347 0.236 NA
0.250 0.253 0.346 NA
0.275 0.263 0.340 NA
0.177 0.287 0.293 NA
-0.237 -0.296 -0.145 NA
-0.122 -0.033 -0.005 NA
0.027 -0.014 -0.022 NA
-0.149 -0.108 -0.248 NA
0.044 0.133 0.081 NA
0.387° 0.430? 0.361% NA
0.479¢ 0.430? 0.406 NA
0.276 0.170 0.212 NA
0.280 0.397° 0.479° NA
0.373? 0.315 0.178 NA
-0.063 -0.064 -0.174 NA
0.121 -0.004 0.129 0.71
0.121 0.153 0.208 0.179
0.332¢ 0.224% 0.261° 0.131
0.177 0.188 0.156 0.185
0.077 0.094 -0.023 0.022
-0.133 -0.074 -0.101 -0.101
0.344°¢ 0.260° 0.322° 0.286
0.280° 0.237° 0.329° 0.198
0.081 -0.047 -0.004 0.067

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

Abbreviations: AADR, allergen avoidance and dietary restrictions; El, emotional impact; FAH, food allergy-related health; FAIM, Food Allergy
Independent Measure; FAQLQ-AF, Food Allergy Quality of life Questionnaire-Adult Form; FAQLQ-CF, Food Allergy Quality of life Questionnaire-
Child Form; FAQLQ-TF, Food Allergy Quality of life Questionnaire-Teenager Form; NA, not applicable; RAE, risk of accidental exposure.

2Correlation significant at the .05 level (2-tailed).
PCorrelation significant at the .01 level (2-tailed).
“Correlation significant at the .005 level (2-tailed).

revealed impaired QoL among parents in these families, with the main
risk factors being the presence of flexural dermatitis, current food
avoidance and allergies caused by multiple foods especially peanut,
egg and cow's milk in these preschool children. It would be interesting
to know the concordance between FAQL-PB and the 14- to 30-item
parental version of FAQLQ-PF,'! and which of these tools would bet-
ter evaluate QoL and food allergy outcomes in these parents.

This study has some limitations. Although FAQLQ-PF was de-
scribed as “user friendly” in the original study,** different items were
required to be completed by parents of different age groups. The
non-significant results of FAQLQ-PF in 0-3years suggest that it is

insufficient to reflect infants' QoL. Therefore, further research on
children aged 4-12years incorporating parent-reported QoL ques-
tionnaires to see if the results are synchronized in order to con-
solidate the validity and reliability of this tool for parents of 4- to
12-year-old children. Another limitation is that in this report only
cross-sectional validation is described. Although the sample size is
calculated as 200 people according to the requirement of 50 people
for each questionnaire, our recruited sample of 214 subjects from
convenience sampling was not evenly distributed for the four ques-
tionnaires. We had only 31 subjects for FAQLQ-CF and 32 subjects
for FAQLQ-TF. In addition, test-retest reliability was assessed only
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FIGURE 1 Results of confirmatory
factor analysis of (A) FAQLQ-PF, (B)
FAQLQ-CF, (C) FAQLQ-TF and (D)
FAQLQ-AF in our Chinese participants.

(A) Food Allergy Quality of Life Questionnaire (FAQLQ) FAQLQ-PF (parents of 0 to 12 years old) (n=64)
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(B) Food Allergy Quality of Life Questionnaire (FAQLQ) FAQLQ-CF (8 to 12 years old) (n=31)
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(C) Food Allergy Quality of Life Questionnaire (FAQLQ) FAQLQ-TF (13 to 17 years old) (n=32)

. e - 1 Items
Factor analysis — Confirmatory Factor Analysis Fit Statistics

. Facors /M Chi-square (df)  563.886 (227)
Factors actors e P-value: <0.001
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1.34 Risk of Accidental Exposure, RMSEA =

1.72 Root Mean Square Error of Approximation.

(D) Food Allergy Quality of Life Questionnaire (FAQLQ) FAQLQ-AF (>18 years old) (n=87)

Factor analysis — Confirmatory Factor Analysis
Fit Statistics

Factors

Items Loadin Factors -
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FAH = Food allergy related health, FAQLQ-AF
= Food Allergy Quality of Life Questionnaire-
adult form, RAE = Risk of Accidental
Exposure, RMSEA = Root Mean Square Error
of Approximation
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on four subjects for FAQLQ-CF and five subjects for FAQLQ-TF.
Larger sample sizes may be valued to obtain more specific effects
across groups, and larger numbers of participants with even alloca-
tion to the four questionnaires should be recruited.

In conclusion, the C-FAQLQ series is generally a valid and reli-
able measure for patients with food allergies and a useful tool for
assessing their QoL, however, the results of this study do not sup-
port the construct validity of FAQLQ_PF for parents of children aged
0-3years.
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