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The term ‘food allergy’ refers to the subgroup of food-
triggered reactions in which immunologic mechanisms have
been implicated, whether immunoglobulin E (IgE)-mediated,

Abstract

This is one of seven interlinked systematic reviews undertaken on behalf of the
European Academy of Allergy and Clinical Immunology as part of their Guide-
lines for Food Allergy and Anaphylaxis, which focuses on instruments developed
for IgE-mediated food allergy. Disease-specific questionnaires are significantly
more sensitive than generic ones in measuring the response to interventions or
future treatments, as well as estimating the general burden of food allergy. The
aim of this systematic review was therefore to identify which disease-specific, vali-
dated instruments can be employed to enable assessment of the impact of, and
investigations and interventions for, IgE-mediated food allergy on health-related
quality of life (HRQL). Using a sensitive search strategy, we searched seven elec-
tronic bibliographic databases to identify disease-specific quality of life (QOL)
tools relating to IgE-mediated food allergy. From the 17 eligible studies, we iden-
tified seven disease-specific HRQL instruments, which were then subjected to
detailed quality appraisal. This revealed that these instruments have undergone
formal development and validation processes, and have robust psychometric
properties, and therefore provide a robust means of establishing the impact of
food allergy on QOL. Suitable instruments are now available for use in children,
adolescents, parents/caregivers, and adults. Further work must continue to
develop a clinical minimal important difference for food allergy and for making
these instruments available in a wider range of European languages.

non-IgE-mediated, or involving a combination of IgE- and
non-IgE-mediated etiologies (1). This review focuses on food
allergy that is likely to have an IgE-mediated etiology.
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Living with a food allergy is more difficult than is gener-
ally appreciated (2). Long-term management is focused on
the avoidance of the foods that trigger the allergic reactions,
which in turn places a psychological burden on patients and
carers that can result in stress and anxiety. There is, in addi-
tion, often further anxiety relating to the burden of managing
acute reactions — particularly if the decision to administer
adrenaline (epinephrine) also falls on the patient and/or carer
(3-6). In some cases, this can have a considerable impact on
the day-to-day lives of patients and carers (7).

The importance of measuring health-related quality of life
(HRQL) in patients is that such measurement allows for the
estimation of the impact of the disease from a patient per-
spective; this is important because it is possible for two indi-
viduals with clinically similar disease severity to experience
very different degrees of impairment in their everyday lives
(8).

Health-related quality of life can be measured using generic
or disease-specific questionnaires. Useful attributes of generic
quality of life (QOL) questionnaires are that they allow com-
parison between different diseases as well as being sensitive
to comorbidities. However, associated limitations of generic
instruments include the fact that they are less sensitive and
responsive to change than disease-specific instruments, and
hence, potentially important differences or changes may be
missed. This is particularly relevant in the context of food
allergy, where unless individuals are exposed to the specific
food, they may have no symptoms or problems other than
the anxiety resulting from the need for continued avoidance
(9). The disease-specific questionnaires that have been devel-
oped are significantly more sensitive in measuring the
response to interventions or future treatments as well as esti-
mating the general burden of food allergy (10).

The European Academy of Allergy and Clinical Immunol-
ogy (EAACI) is in the process of developing the EAACI
Guidelines for Food Allergy and Anaphylaxis, and this system-
atic review is one of seven interlinked evidence syntheses that
has been undertaken in order to provide a state-of-the-art
synopsis of the current evidence base in relation to epidemi-
ology, prevention, diagnosis, and clinical management and
impact on QOL, which will be used to inform clinical recom-
mendations. This review will consider only instruments devel-
oped for IgE-mediated food allergy.

Aims

We sought to identify which disease-specific, validated instru-
ments can be employed to enable assessment of the impact
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of, and the effect of investigations and interventions for, food
allergy on HRQL.

Methods
Registration and protocol

This review is registered with the International Prospective
Register of Systematic Reviews (PROSPERO; http://www.
crd.york.ac.uk/prospero/) and has the reference number
CRD42013003710. Detailed information on our methods,
including the search strategy, study selection, quality assess-
ment strategy, analysis, data synthesis, and reporting, has
been reported in advance in our published protocol (11). We
provide a brief synopsis of our methods below.

Search strategy

A sensitive search strategy was designed to retrieve all articles
combining the concepts of food allergy, QOL, and patient-
reported outcomes from electronic bibliographic databases.
The search strategy was devised on OVID MEDLINE and
then adapted for the other databases (see Appendix SI in the
Supporting Information for full-search strategies). In all
cases, the databases were searched from January 1, 1990, to
September 30, 2012. Our rationale for searching from 1990
onwards was that this marked the first publication of key
allergy HRQL instruments such as the Rhinoconjunctivitis
Quality of Life Questionnaire (RQLQ) and Asthma Quality
of Life Questionnaire (AQLQ) (12, 13).

Inclusion and exclusion criteria

We specified that the disease-specific HRQL questionnaire
must have been specifically designed for use with patients
and carers with food allergy. Any articles relating to the
description, development, and/or the validation of the above-
identified HRQLs were also eligible for inclusion. Excluded
studies included reviews, discussion papers, nonresearch let-
ters, editorials, case studies, and case series.

Study selection

The titles were checked independently by two reviewers (SAS
and SSP) according to the selection criteria and categorized
as: included, not included, and unsure. For those papers in
the unsure category, we retrieved the abstract and recatego-
rized. Any discrepancies were resolved by consensus and, if

Abbreviations

AQLQ, Asthma Quality of Life Questionnaire; CCC, concordance correlation coefficient; DBPCFC, double-blind, placebo-controlled food
challenge; EAACI, European Academy of Allergy and Clinical Immunology; FAQL-PB, Food Allergy Quality of Life — Parental Burden; FAQLQ-
PF, Food Allergy Quality of Life Questionnaire — Parent Form; 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; FAQL-teen, Food Allergy Quality of Life Assessment Tool for Adolescents; HRQL, health-related quality of life; ICC, intraclass
coefficient; IgE, immunoglobulin E; MID, minimal important difference; NNT, numbers needed to treat; PFA-QL, Paediatric Food Allergy
Quality of Life Questionnaire; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; QOL, quality of life; RQLQ,

Rhinoconjunctivitis Quality of Life Questionnaire.
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necessary, a third reviewer (AS) was consulted to arbitrate.
Full-text copies of potentially relevant studies were obtained
and their eligibility for inclusion independently assessed.

Quality assessment strategy

We assessed the development of the instruments identified
and their performance properties including validity; generaliz-
ability; responsiveness; managing missing data; how variation
in patient demography was managed; and cross-cultural and
linguistic adaptation, using a previously reported quality
assessment tool (14). Assessment of validity focused on the
identification of appropriate independent measures and their
correlation with partial or total instrument scores. A team of
researchers (SAS and SSP) independently assessed the articles
against the defined criteria, and any discrepancies were
resolved by consensus and, if necessary, a third reviewer (AS)
was consulted.

Analysis, data synthesis, and reporting

Data were independently extracted onto a customized data
extraction sheet by two reviewers (SAS and SSP), and any
discrepancies were resolved by discussion or, if agreement
could not be reached, by arbitration by a third reviewer
(AS). A descriptive summary with data tables was produced
to summarize the literature. Quantitative pooling of data was
not meaningful in the context of this review so a narrative
synthesis of the data was undertaken.

Results
Study selection

The electronic database searches identified 1255 papers of
potential interest. Seventeen studies met the inclusion criteria.
The most frequent reason for exclusion was that the ques-
tionnaire was not a disease-specific HRQL instrument, was
not validated, or was inadequately validated (Fig. 1).

From the 17 studies, seven disease-specific HRQL instru-
ments were identified for food allergy as requiring full-quality
appraisal. Further details are found in Table 1. Four sub-
types were identified: those to be completed by adults, ado-
lescents, older children, and parent or caregiver. The
characteristics of each of the HRQLs are presented in
Table 2, a summary of their development is detailed in
Table 3, and the psychometric properties of these instruments
are summarized in Table 4.

Food allergy disease-specific HRQL for children

Food Allergy Quality of Life Questionnaire — Child Form

The Food Allergy QOL Questionnaire — Child Form (FA-
QLQ-CF) was developed as the first disease-specific HRQL
questionnaire for food-allergic children that can be self-
administered, originally in the Dutch language. Four papers
were reviewed for the development and validation of the FA-
QLQ-CF in this review (9, 10, 15, 16).

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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Figure 1 Flow diagram of searches.

Table 1 Disease-specific HRQL instruments

Abbreviation (where stated) Full name

Children

FAQLQ-CF (9, 10, 15, 16) Food Allergy Quality of Life
Questionnaire — Child Form
Adolescent

FAQLQ-TF (10, 20, 21) Food Allergy Quality of Life
Questionnaire — Teenager
Form
Food Allergy Quality of Life
Assessment Tool For Adolescents

You and Your Food Allergy

FAQL-teen (22)

You and Your Food
Allergy (23)
Adults
FAQLQ-AF (10, 24, 25) Food Allergy Quality of Life
Questionnaire — Adult Form
Parent or caregiver
FAQL-PB (18, 26-29) Food Allergy Quality of
Life — Parental Burden
Food Allergy Quality of Life

Questionnaire — Parent Form

FAQLQ-PF (7, 15, 29, 30)

HRQL, health-related quality of life.

The intended population was for children aged 8-12 years
and is a self-report; it contains 24 items and four domains.
This instrument was developed as part of the EuroPrevall
project, a European multicenter research project on food
allergy, to cover all age groups of patients with food allergy.

The FAQLQ-CF was developed following item generation
and item reduction (12-14, 17). Cross-sectional validity was
assessed through the evaluation of its construct validity, con-
vergent and discriminant validity, discriminative ability and
reliability. Food Allergy Independent Measure (FAIM), a
disease-specific objective instrument, was developed for the
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validation of the FAQLQ and included four expectation of
outcome (EO) questions and two independent measure (IM)
questions (18, 19). One study demonstrated a moderate cor-
relation between FAQLQ-CF and FAIM (p = 0.60,
P <0.001) (9), and two studies showed similar internal con-
sistency (Cronbach’s o = 0.94-0.95) (7, 20). The instrument
also demonstrated that it could discriminate between children
who differed in number of food allergies (>2 food allergies vs
<2 food allergies, total FAQLQ-CF score 4.3 vs 3.6,
P =10.036). However, FAQLQ-CF could not discriminate
between reported anaphylaxis or not (4.2 vs 3.9, P = 0.315)
).

One of the four studies also evaluated test-retest reliability
of the FAQLQ-CF. The intraclass coefficient (ICC) was
found to be excellent (ICC = 0.91) (10) and the same study
identified the concordance correlation coefficient (CCC) as
0.907, as well as a Bland—Altman plot demonstrating that the
mean differences of the test and retest were close to zero for
the FAQLQ-CF (10).

One study validated the French version of instrument. The
results demonstrated that the converted FAQLQ-CF had a
good internal consistency (Cronbach’s o = 0.67) and a good
correlation between FAQLQ-CF and FAIM-CF (r = 0.84)
(15). One study identified in this review compared child self-
reported and parent-proxy-reported HRQL in food-allergic
children (8-12 years old). The study assessed the FAQLQ-
CF and FAQLQ - Parental Form (PF) in Dutch food-aller-
gic child—parent pairs. Child and parent proxy reports were
correlated and tested for significant differences, including the
comparison of the internal consistency and construct validity.
The results demonstrated the correlation coefficient between
the total FAQLQ-CF and FAQLQ-PF to be 0.56
(P <0.001). The ICC was 0.57 (P <0.001). The Bland-Alt-
man plot showed that the mean between the FAQLQ-CF
and FAQLQ-PF score was 1.06 (SD = 1.10) (15).

Food allergy disease-specific HRQL for adolescents

Food Allergy Quality of Life Questionnaire — Teenager Form
This tool was developed as the first disease-specific HRQL
questionnaire for food-allergic adolescents, originally in the
Dutch language. Three papers were reviewed for the develop-
ment and validation of the Food Allergy Quality of Life
Questionnaire — Teenager Form (FAQLQ-TF) (10, 20, 21).

The intended population included patients aged 13-17 and
is a self-report; it contains 28 items and three domains.

This instrument was developed as part of the EuroPrevall
project and followed the development and validation method
of the FAQLQ-CF. Assessment demonstrated a correlation
between FAQLQ-TF and FAIM (p = 0.57, P <0.001) with
an internal consistency (Cronbach’s o = 0.92). Additionally,
the instrument demonstrated that it could discriminate
between adolescents who reported two or more food allergies
compared to adolescents who only reported one (1 food aller-
gies vs >2 food allergies, total FAQLQ-TF score 4.3 vs 3.5,
P =0.037). However, FAQLQ-TF could not discriminate
between those who did or did not have reported anaphylaxis
(4.5 vs 4.0, P = 0.184) (20).
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Table 3 Summary of development properties of included HRQL instruments

Instrument
Actual translated
content and validated in
Prestudy Intended area (face Item Item Unidimen-  Response English-speaking
Instrument hypothesis  population  validity) identification  selection  sionality scale Scoring  population
Food allergy disease-specific HRQL for children
FAQLQ-CF e e e Ve e 17 Ve Ve 17
(9,10, 15, 16)
Food allergy disease-specific HRQL for adolescents
FAQLQ-TF v v el e . I e el [
(10, 20, 21)
FAQL-teen (22) e e e Ve e 17 17 17 Ve
You and Your e e e d e I Ve Ve el
Food Allergy (23)
Food allergy disease-specific HRQL for adults
FAQLQ-AF U e d Vel e I el Ve e
(10, 24, 25)
Food allergy disease-specific HRQL for parent or caregiver
FAQL-PB e e s el e e - - e
(18, 26-29)
FAQLQ-PF e - e Vel - v - - -
(7,15, 29, 30)

HRQL, health-related quality of life.
For definitions, refer to Appendix S2.

One of the three studies also evaluated the test-retest reli-
ability of the FAQLQ-TF, which was excellent (ICC = 0.976
and CCC = 0.975). The Bland-Altman plot also illustrated
that the mean differences of the test and retest were close to
zero for the FAQLQ-TF (10). Another study identified in this
review went on to further compare adolescent self-reported
and parent-proxy-reported HRQL of food-allergic adolescents
and to investigate the factors that may influence any disagree-
ments between the two; this was an area which had not been
previously studied (21). This third study assessed the Teenager
Form (TF) and Parental Form (PF) of the FAQLQ but also
FAIM and Brief Illness Perception Questionnaire (Brief-IPQ).
The results comparing FAQLQ-TF and FAQLQ-PF showed
that there was a moderate correlation (ICC = 0.61,
P <0.001) and there was no significant difference (3.78 vs
3.56, P = 0.103) between adolescent self-reported and parent-
proxy-reported HRQL at group level. The Bland—Altman plot
showed relevant differences (exceeding the minimal important
difference) for 63% of the adolescent—parent pairs (21).

Food Allergy Quality of Life Assessment Tool for Adolescents
(FAQL-teen)

One study was identified which reviewed the development
and validation of the FAQL-teen (22). The instrument was
developed for adolescents in the United States (US) and the
intended population was adolescents aged 13-19 years and is
a self-report; it contains 17 items, but the domains were not
mentioned in the study. The FAQL-teen was developed fol-
lowing guidelines available at the time; validation of the
instrument included assessing the internal validity and dis-
criminative ability (22).

This instrument showed a strong internal validity (Cron-
bach’s o = 0.90), as well as demonstrating discriminative abil-
ity by disease severity; adolescents with a history of
anaphylaxis had significantly lower QOL than those without
a history of anaphylaxis (mean FAQL-teen score for anaphy-
laxis was 2.5 vs 2.0 in those without anaphylaxis, P = 0.003).
However, discriminative ability was not seen in adolescents
with two or fewer food allergies (n = 95, mean score 2.2) vs
those with greater than two food allergies (» = 108, mean
score 2.5) (22).

You and Your Food Allergy

One study was identified which reviewed the development
and validation of a disease-specific HRQL scale of teenagers
aged 13-18 years with food hypersensitivity living in the UK
(17). It is a self-report and contains 34 items and five
domains.

The HRQL scale was developed in four stages: stage one
was the development of a preliminary HRQL scale, and stage
two involved pretesting the preliminary scale. Stage three was
the testing of the pilot scale to identify problematic items,
and stage four reduced the number of items in the field test
scale to those best measuring HRQL.

The whole scale involved internal consistency (Cronbach’s
o =0.92) and the test-retest reliability (ICC = 0.87) (23).
The scale correlated with a generic HRQL scale (PedsQL)
and discriminated by disease severity. For the known-groups
analysis, there was a significant difference between the
whole scale scores of those allergic to <2 foods [mean
(SD) = 71.7 (13.1)] and the whole scale scores of those aller-
gic to >2 foods [mean (SD) = 67.5 (14.1)]. This supports the

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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scales ability to distinguish between the groups hypothesized
to have differing HRQL (z=2.459, df =287, P <0.05)
(23).

Food allergy disease-specific HRQL for adults

Food Allergy Quality of Life — Adult Form (FAQLQ-AF)

The Food Allergy QOL — Adult Form was developed, in
Dutch, as the first disease-specific HRQL questionnaire for
adults. Three papers were reviewed for the development and
validation of the FAQLQ-AF in this systematic review (10,
24, 25). The intended population for the questionnaire was
patients over the age of 18 years and is a self-report; it con-
tains 29 items and four domains.

This instrument was developed as part of the EuroPrevall
project and followed the development and validation method
of the FAQLQ-CF and FAQLQ-TF. This instrument was
the last of the HRQL questionnaires, in a series of question-
naires developed in the EuroPrevall project. The FAQLQ-AF
was developed following item generation and item reduction
(12—-14, 17). Cross-sectional validity was assessed through the
evaluation of its construct validity, convergent and discrimi-
nant validity, discriminative ability and reliability. Assess-
ment of this tool demonstrated a good correlation between
FAQLQ-AF and FAIM (p = 0.76, P <0.001) with internal
consistency (Cronbach’s o = 0.97) (25).

Additionally, the instrument demonstrated that it could
discriminate between patients who differ in severity of symp-
toms (anaphylaxis vs nonanaphylaxis, total FAQLQ-AF
score 4.9 vs 4.1 P = 0.041) and number of food allergies (>3
food allergies vs <3 food allergies, total FAQLQ-AF score
5.2 vs 42, P=0.008) (25). In addition, one of the studies
evaluated the test-retest reliability of the FAQLQ-AF, which
was excellent (ICC = 0.952 and CCC = 0.952).

In 2010, the FAQLQ-AF was translated from Dutch to
English for an online version to be used in the US. One
study identified in this review validated this translated instru-
ment. The online FAQLQ-AF also demonstrated a good
construct validity (correlation with FAIM p=0.72;
P <0.001), internal consistency (Cronbach’s o = 0.95) and
was discriminative for anaphylaxis vs nonanaphylaxis (total
FAQLQ-A score 5.4 vs 4.9; P = 0.03). Discriminative ability
was also shown in American participants allergic to more
than three foods vs participants allergic to three or fewer
foods (5.7 vs 5.1; P < 0.001) (24).

Food allergy disease-specific HRQL for parent or caregiver

Food Allergy Quality of Life — Parental Burden

A total of five studies were identified describing the develop-
ment and validation of the Food Allergy Quality of Life —
Parental Burden (FAQL-PB) instrument (18, 26-29). It is a
self-report on the parent or caregiver’s HRQL and contains
17 items and three domains.

One study focused on the creation and validation of a food
allergy-specific HRQL instrument to measure parental bur-
den associated with having a child with food allergy: the
FAQL-PB (18).

Salvilla et al.

The FAQL-PB was originally in English and was devel-
oped following item generation and item reduction (12-14,
17), resulting in a questionnaire with 17 items. The validation
showed a strong internal validity (Cronbach’s o = 0.95) and
a good correlation with expectation of outcome questions
(r=10.412, P <0.01). FAQL-PB was also able to demon-
strate the ability to discriminate by disease burden; parents
whose children had multiple (more than 2) food allergies
were more affected than parents whose children had fewer
allergies (scores, 3.1 vs 2.6, P < 0.001) (18).

One study reviewed the impact of pediatric food allergy on
caregiver QOL (21). One study showed that mother and child
reported lower anxiety (P = 0.043 and P < 0.001) when the
child was prescribed an epinephrine auto-injector (27).

One study tested the robustness of the Chinese Food
Allergy QOL - Parental Burden Questionnaire (Chinese
FAQL-PB). The internal validity of the instrument was excel-
lent (Cronbach’s oo = 0.976 and an ICC = 0.701, P < 0.001).
The authors did not use the FAIM tool to assess construct
validity. However, confirmatory factor analysis (CFA) was
undertaken to ensure that any domains found were genuinely
present. The CFA revealed good correlations between the
FAQL-PB items (28, 29).

Food Allergy Quality of Life Questionnaire — Parental Form
Four studies were reviewed for the development and valida-
tion of the Food Allergy Quality of Life Questionnaire —
Parental Form (FAQLQ-PF) in this review (7, 15, 28, 30).
The intended population is for parents of children aged 0—
12 years with food allergy and is a proxy-report where par-
ents report on their children’s HRQL. It contains 30 items
and three domains. This instrument was developed, initially
in English, as part of the EuroPrevall project and followed
the development and validation method of the FAQLQ-CF,
FAQLQ-TF, and FAQLQ-AF.

The FAQLQ-PF was developed following item generation
and item reduction (12-14, 17). Cross-sectional validity was
assessed through the evaluation of its construct validity, con-
vergent and discriminant validity, discriminative ability and
reliability.

One study revealed the design of a sensitive multidimen-
sional measure to assess parental perception of HRQL in
children aged 0-12 years. This was developed in four stages;
internal consistency was moderate (Cronbach’s o > 0.7) for
subscales and total score. Construct validity was demon-
strated by significant correlations between relevant scales of
the Child Health Questionnaire (CHQ)-28 and FAQLQ-PF
subscales (r = 0.69-0.77, P < 0.01) and between FAQLQ-PF
subscales and FAIM (r = 0.52-0.73, P < 0.01) (29).

One study compared child and parent proxy reports on
HRQL in Dutch food-allergic children (8-12 years old). Sev-
enty-four child—parent pairs were included. The FAQLQ-CF
score was significantly higher than the FAQLQ-PF score
(3.74 vs 2.68, P <0.001, where 1 indicates no impairment
and 7 indicates extreme impairment). The internal consistency
for the FAQLQ-PF (o = 0.95) and the construct validity were
confirmed for the Dutch translation of the FAQLQ-PF
(p=0.58, P < 0.001) (7).

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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One study reviewed the validation of the FAQLQ-PF
instrument in a French translation. The results demonstrated
a strong correlation between FAQLQ-PF and FAIM
(r=0.85 and a good internal consistency (Cronbach’s
o = 0.748) (15).

The fourth study assessed the longitudinal measurement
properties of the FAQLQ-PF instrument. The results showed
that domains and total score improved significantly at post-
challenge time-points for both groups (all P < 0.05). Sensitiv-
ity was demonstrated by differences between positive and
negative groups at 6 months [F (2, 59) = 6.221, P < 0.003]
and by differing improvement on relevant subscales
(P < 0.05). Minimal important difference (MID) was 0.45 on
a seven-point response scale. Poorer QOL at baseline
increased the odds by over 2.0 of no improvement in HRQL
scores 6-month time-point. The internal reliability of the
overall score on the FAQLQ-PF (at 6 months) was found to
be very good with Cronbach’s o of 0.89-0.9, and the reliabil-
ity of the change score (ICC of change) in the instrument
subscales and total score ranged from 0.90 to 0.92 (30).
Hence, FAQLQ-PF is sensitive to change and has excellent
longitudinal validity and reliability in a food-allergic patient
population.

Discussion
Principal findings

This comprehensive systematic review has identified and for-
mally appraised the underpinning evidence for available
HRQL instruments for use in patients and parents of chil-
dren with food allergy. We have found a number of instru-
ments with good developmental and psychometric properties,
and it is important that these are now widely used in research
and clinical contexts. The inability at present to define a clin-
ical minimal important difference remains a concern that
needs urgently to be addressed, as does the need for making
these instruments available in a wider range of European lan-
guages.

Strengths and limitations

The main strengths of this work include the use of formal
systematic review methods, including the development of a
formal systematic review protocol, which was published in
advance (11), and the involvement of a multidisciplinary
group of experts from a range of European countries.

The limitations of this work include the fact that our focus
was on IgE-mediated food allergy (19), even though non-
IgE-mediated and mixed IgE-/non-IgE-mediated food allergy
also occur and can have a profound impact on QOL. This
decision, however, reflected the expert opinion that such
instruments have yet to be developed; this therefore reflects
an important outstanding research need.

In addition to Dutch and French, the FAQLQ-CF has
been validated in English, Spanish, and Polish (N.J. Goos-
sens et al., submitted) and translated into nine other Euro-
pean languages. In addition to Dutch and English, the

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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FAQLQ-AF has been validated in French, Greek, Icelandic,
Italian, Polish, Spanish, Swedish (N.J. Goossens et al., sub-
mitted) and translated into four other European languages.
Also, the FAQLQ-TF and FAQLQ-PF have been translated
into a number of European languages and some of them are
also validated (www.faqlq.com). A parent-administered
instrument for adolescents (where parents report on their
teenager’s HRQL) is under development in the UK (29).
After the time period of the search of this review, the FAQL-
PB was validated in the UK (31) and a new Paediatric Food
Allergy Quality of Life Questionnaire (PFA-QL) was vali-
dated in the UK (32). Additionally, the development of the
Pediatric Quality of Life Inventory Eosinophilic Esophagitis
Module by Franciosi et al. (33) is currently undergoing mul-
ticenter field testing, but this tool does not limit itself to IgE-
mediated food allergy.

The time period of the search excluded an important study
assessing longitudinal validity and responsiveness of the FA-
QLQ-AF, FAQLQ-TF, and FAQLQ-CF and the impact of a
double-blind, placebo-controlled food challenge (DBPCFC)
on HRQL (34). The results of the study demonstrated
responsiveness of the FAQLQs through improved HRQL
scores after a DBPCFC, with greater improvements in
HRQL scores after a negative outcome (food allergy ruled
out) than a positive outcome (food allergy confirmed). Addi-
tionally, longitudinal validity of these questionnaires was
supported by significant correlations between the change
(follow-up minus baseline) in FAQLQ and FAIM. FAQLQ-
AF (Pearson’s correlation coefficient = 0.71, P < 0.001), FA-
QLQ-TF (Pearson’s correlation coefficient = 0.35, P = 0.018),
and FAQLQ-CF (Pearson’s correlation coefficient = 0.51,
P <0.001) (34).

Interpretation of findings

The seven included HRQL questionnaires for food allergy
were appraised as having relatively high quality of develop-
ment properties (Table 3) and psychometric properties
(Table 4). Regarding the development properties, the quality
scores of the seven HRQL differed only slightly, ranging
from 15 of 18 (FAQL-teen) to 18 of 18 (FAQLQ-PF). For
the psychometric properties, more variance was seen in the
quality scores with the FAQL-teen having the worst score (5
of 16) and the FAQLQ-PF having the best score (12 of 16).
For the adolescent age group, three questionnaires are avail-
able. The FAQLQ-TF and the You and Your Food Allergy
are comparable and have high-quality development and psy-
chometric properties. However, the FAQL-teen scored con-
siderably lower on quality of psychometric properties and
was specially developed for US adolescents, which may limit
its generalizability. It is also worth noting that in cases of
‘excellent” internal consistency (o > 0.9), redundancy possibly
exists and some items may be measuring very similar things.
This might mean that the scale is capturing quite a narrow
range of quality of life issues and/or could be made shorter
without losing internal reliability.

When selecting an HRQL questionnaire, it is important to
choose a questionnaire that is appropriate for the setting,
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diagnosis, and age of the patient. In addition, it should be
available in the appropriate language. Choosing the appro-
priate HRQL questionnaire in food-allergic patients will be
extensively discussed in the Guideline of the European Acad-
emy of Allergy and Clinical Immunology on Food Allergy
HRQL measures.

Implications for research, policy, and practice

To date, none of the instruments developed have provided a
clinical minimal important difference (MID). One instrument
(FAQLQ-PF) has ascertained the statistical MID, which is
useful in deciding whether differences or changes are unlikely
to be due to spontaneous variation in HRQL. It does not
answer the question of whether patients find the difference or
change in HRQL clinically important. This is therefore an
unmet need in this area, as a clinical MID allows interven-
tions to be assessed quantitatively by permitting calculation
of numbers needed to treat (NNT) resulting from the inter-
vention being studied.

Because non-IgE-mediated food allergies are not the focus
of this study and have not been studied, we anticipate the
problems patients encounter to be quite different from those
with immediate-type symptoms or anaphylaxis. So we cannot
make any specific suggestions or predictions about the
HRQL tools used for non-IgE-mediated symptoms, suffice to
say that the construction of any such instrument should
adhere to the methodological principles of making a quality
of life instrument.

Disease-specific, rather than generic, QOL tools are neces-
sary to provide an in-depth picture of the day-to-day con-
cerns of patients, particularly in the context of long-term
conditions. Disease-specific measures are also able to capture
small but potentially important changes in HRQL that may
occur as a result of clinical treatment and care. Disease-spe-
cific instruments also allow the separation of the effects of an
intervention on a target disorder from the effects on comor-
bid conditions. Because many patients with food allergy also
suffer from asthma, allergic rhinitis, and/or atopic eczema/
dermatitis, having disease-specific instruments for food
allergy is particularly relevant in this regard.

Conclusions

This is the first review, to our knowledge, that has system-
atically assessed the literature on disease-specific QOL tools
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Appendix 1: Search strategies

Search Strategy:

1 exp Food Hypersensitivity/
2 food allerg*.mp.
3 food hypersensitivity.mp.
4 food hypersensitivities.mp.
5 allergy, food.mp.
6 or/1-5
(rat or rats or cow or cows or chicken? or horse or horses or mice or
7 mouse or bovine or animal?).ti.
8 (animal$ not human$).sh,hw.
9 7o0r8
10 6 not 9
11 Quality of Life/
12 QOL.ti,ab.
13 Health Status/
14 Health Status Indicators/
15 Activities of Daily Living/
16 Quality-Adjusted Life Years/
17 (quality adj4 life).ti,ab.
18 (well adj4 being).ti,ab.
19 HRQL.tw.
20 QALYS.tw.
21 (Health$ adj2 state).ti,ab.
22 (Life adj3 quality).ti,ab.
23 (Health$ adj2 year$ adj2 equivalent$).ti,ab.
24 (subjective adj2 health adj2 status).ti,ab.
25 (Health Care)"/
26 (patient adj2 reported adj2 outcome adj2 measure$).ti,ab. (530)
27 (patient adj2 outcome).ti,ab.
28 patient preference$.ti,ab.
29 *Patient Participation/
30 *"Patient Acceptance of Health Care"/
31 consumer satisfaction.ti,ab.
32 *Patient Satisfaction/
33 *Questionnaires/
34 *Health Surveys/
35 tool$.ti,ab.
36 *Psychometrics/
37 Utilit$.ti,ab.
38 Short form 36.mp.
39 Short form 12.mp.

40 (SF 12 or SF 36 or SF-12 or SF-36).ti,ab.



41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Eurogol.mp.

EQ-5D.tw.

Health Utilities Index.mp.
HUIL.mp.

Medical Outcomes Survey.mp.
MOS.tw.

QWB.tw.

Rosser.mp.
*"Reproducibility of Results"/
valid$.ti,ab.

reliab$.tw.

(effect adjl size).ti,ab.
(Sensitiv$ adj2 change).tw.
Reproduc$.ti,ab.

Utility measure$.ti,ab.
or/11-55

10 and 56

Search Strategy:

o 01 A W NP

o |

10
11
12
13
14
15
16
17
18
19
20
21
22
23

exp Food Hypersensitivity/

food allerg*.mp.

food hypersensitivity.mp.

food hypersensitivities.mp.

allergy, food.mp.

or/1-5 (21168)

(rat or rats or cow or cows or chicken? or horse or horses or mice
or mouse or bovine or animal?).ti. (1586460)
(animal$ not human$).sh,hw.

7o0r8

6 not 9

Quality of Life/

QOL.ti,ab.

Health Status/

Health Status Indicators/

Activities of Daily Living/

Quality-Adjusted Life Years/

(quality adj4 life).ti,ab.

(well adj4 being).ti,ab.

HRQL.tw.

QALYS.tw.

(Health$ adj2 state).ti,ab.

(Life adj3 quality).ti,ab.

(Health$ adj2 year$ adj2 equivalent$).ti,ab.



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

(subjective adj2 health adj2 status).ti,ab.
*'Outcome Assessment (Health Care)"/
(patient adj2 reported adj2 outcome adj2 measure$).ti,ab.
(patient adj2 outcome).ti,ab.

patient preference$.ti,ab.

*Patient Participation/

*"Patient Acceptance of Health Care"/
consumer satisfaction.ti,ab.

*Patient Satisfaction/

or/11-32

*Questionnaires/

*Health Surveys/

tool$.ti,ab.

*Psychometrics/

Utilit$.ti,ab.

Short form 36.mp.

Short form 12.mp.

(SF 12 or SF 36 or SF-12 or SF-36).ti,ab.
Eurogol.mp.

EQ-5D.tw.

Health Utilities Index.mp.

HUIL.mp.

Medical Outcomes Survey.mp.
MOS.tw.

QWB.tw.

Rosser.mp.

*"Reproducibility of Results"/
valid$.ti,ab.

reliab$.tw.

(effect adjl size).ti,ab.

(Sensitiv$ adj2 change).tw.
Reproduc$.ti,ab.

Utility measure$.ti,ab.

or/34-56

33 and 57

10 and 58

limit 59 to yr="1990 - 2012"

Search strategy:

S24
S23
S20

S19

S10 and S23

S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20

(MH "Short Form-36 Health Survey (SF-36)") OR "(SF 12 or SF 36 or SF-12 or SF-
36)"

"EQ-5D"



S18
S17
S16
S15
S14
S13
S12
S11
S10
S9
S8
S7
S6
S5

S4
S3

S2
S1

"Euroqol”

"patient preferences"

(MH "Health Status Indicators") OR (MH "Health Status")

(MH "Quality-Adjusted Life Years")

"patient reported outcomes"

"proms"

(MH "Outcomes (Health Care)") OR (MH "Outcome Assessment")

(MH "Quality of Life")

S1or S8

S1or S8

S6 and S7

S4 or S5

S2 or S3

AB allergy or allergic or hypersensitive or hypersensitivity or sensitive or sensitivity
or intolerant or intolerance or reaction

Tl allergy or allergic or hypersensitive or hypersensitivity or sensitive or sensitivity
or intolerant or intolerance or reaction

AB food or nutrient

Tl food or nutrient

(MM "Food Hypersensitivity")

Search strategy:

Topic=((food or nutrient) AND (allergy or allergic or hypersensitive or hypersensitivity or sensitive or sensitivity

or intolerant or intolerance or reaction)) AND Topic=((PROMs or PROM or patient reported outcome measure*

or questionnaire* or HRQL or QOL or HRQL of life or patient satisfaction or consumer satisfaction or patient

preference or patient participation or "patient acceptance of healthcare" or patient outcome or patient based

outcome or functional status or health status or subjective health status or health status indicator or health

status assessment) AND (methodol* or psychometric* or validity or reliability or responsiveness or effect size or

sensitivity to change or reproducibility or acceptability or utility measure*))

Timespan=All Years. Databases=CPCI-S.

Lemmatization=0On



Appendix 2: Quality assessment tool for evaluation of patient reported outcome measures

Property

Definition

Quality Criteria*

Development of the
instrument

Pre-study hypothesis

The pre-study specification of the aim of
the instrument and the intended population

v v A clear description is provided of the aim of the instrument and the intended
population

¢ Only one of the above

X Neither reported

Intended population

The extent to which the instrument has
been studied in the intended population

v v Intended population studied

v Partly studied only or sample size was small (less than 50 patients)

X Mot studied in the intended population, only generic

Actual content area

(face validity)

The extent to which the study checked for
face validity

The extent to which the content meets the
pre-study hypothesis specifications

v « A clear description is provided of how face validity was checked within the
intended population.

Content as intended, and is relevant to the intended population

v Some of the intended content areas missing

X Content area not relevant to intended population

Item identification

Selection of the items relevant to the target
population for inclusion in the pilot
instrument

v v Comprehensive consulting with patients, (focus groups or in-depth interviews),
experts and a literature review,

v Minimal consultation with patients and experts opinion and literature review

X No consultation with patients

Item selection

Determining the items included in the final
instrument

7/ 7/ A pilot instrument was developed and tested with Rasch or factor analysis or
clinical impact and statistical justification provided for removing items, plus items
with floor and ceiling effects removed and the amount of missing data considered.

v Only some of above techniques were used

X No pilot instrument OR no statistical justification of items included in the final
instrument

Unidimensionality

Demonstration that all the items fit with a
single underlying construct

¢ v Rasch analysis using fit statistics (0.7-1.3) or item-trait interaction or Factor
analysis on Rasch scores (1™ factor loadings >0.4 for all items) or item scores

¢ Rasch fit statistic mostly within 0.7-1.3 range but some less well fitting items
retained, or Cronbach’s a >0.7, and <0.9 or factor analysis on raw scores (1" factor
loadings >0.4 for all items)




X Rasch analysis does not support unidimensionality or Factor analysis does not
support unidimensionality or Cronbach's a <0.7, or >0.9 OR

No checks for unidimensionality reported

Response scale

Categories used to rate the items

v +/ Response scale identified with a to/from range, any comments about missing
data in the scales development

v Some, but not all of above

X Response scale not identified

Scoring A description of how the instrument should | « «# Rasch scoring or summary scoring of a statistically justified response scale
be scored
v Summary score of a statistically justified response scale
X Scoring system not described or scoring of a statistically unjustified or faulty
scale
Instrument translated The extent to which the instrument has v « Instrument developed in English or translated into English and validated in

and validated in English
speaking population

been translated and validated in English
speaking population

English speaking population

v Instrument translated to English but not validated in English speaking population

X Instrument has not been translated to English nor validated in English speaking
population

Performance of the
instrument

Validity

Convergent validity

Amount of correlation with a related
measure

v / Tested against appropriate measure, correlates between 0.3 and 0.9

v Debatable choice of measure, but comrelation between 0.3 and 0.9

X Tested and comrelates <0.3 or >0.9

Discriminant validity

The degree to which an instrument is not
similar to (diverges from) other instuments
that it should not be similar to

v v Tested against appropriate measure, correlates <0.3

« Debatable choice of measure, but comrelation <0.3

X Tested and comrelates >0.3

Predictive validity

The extent to which the instrument can
predict a future event

v v Tested against appropriate measure, correlates >0.3 or significant difference
between groups

+ Debatable choice of measure, but comrelation >0.3 or significant difference
between groups

X Tested and comrelates <0.3 or non-significant difference between groups




Other evidence for Any other hypothesis driven testing v + Hypothesis stated, tested and proven
construct validity e.g.
criterion, discniminant

v Construct validity claimed but debatable under scrutiny

X Construct validity claimed but does not hold up to scrutiny

Test-retest agreement The extent to which the resuits are v + Bland Altman plot LOA appear tight and less than MID, or weighted Kappa or
repeatable when taken by the same ICC =08
observer or same person if self-report

¢+ LOA broader but still close to MID, or weighted Kappa or ICC 0.60 to 0.79, or
cormrelation 20.7

X LOA >> MID, weighted Kappa or ICC <0.60 or incorrect statistical test or
inadequate sample (<30 subjects)

Interobserver The extent to which the resuits are v + LOA appear tight and less than MID, or weighted Kappa or ICC 20.70
agreement/intermode repeatable between observersithe extent to
agreement which the results are repeatable between

modes of administration

« LOA broader but still close to MID, or weighted Kappa or ICC 0.50 to 0.69

X LOA >> MID, weighted Kappa or ICC <0.50 or incorrect statistical test or
inadequate sample (<30 subjects)

Person or item A Rasch analysis indication of reliability — ¢ v Reliability of =0.8 for both person and item separation or a G value or
separation reliability the proportion of true variance in the separation ratio > 2
observed vanance

¢+ Only one of person or item separation of 20.8, or a G value or separation ratio =2

X Person or item separation of <0.8, or a G value or separation ratio <2

0 Not reported (not a Rasch scaled measure)

Interpretation The extent to which score differences are v + Normative data (Mean scores and SD)and MID given for a representative
meaningful| target population. and test population demographic reported
v MID or normative data or demographic details of study populations, or ad hoc
population
X No nomative data and no MID
Responsiveness The extent to which the instrument can v « Score changes >MID for measures of progression over time or changes with
setec‘ clinically important changes over intervention. Effect size or responsiveness statistic given
ime

« Changes over time but relationship to MID not reported, small sample, and
inadequate time frame

X Score changes <MID

v v/ Positive rating; v/ Minimal acceptable rating; X Negative rating.
MID — minimal important difference; LOA — limits of agreement; ICC — intra-class coefficient; SD — standard deviation.
Adapted from Pesudovs et al, 2007.
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