
Food allergy–related quality of life after double-blind,
placebo-controlled food challenges in adults, adolescents,
and children

Jantina L. van der Velde, MD,a,b Bertine M. J. Flokstra-de Blok, PhD,b,c Hans de Groot, MD, PhD,d

Joanne N. G. Oude-Elberink, MD, PhD,b,e Marjan Kerkhof, PhD,b,f Eric J. Duiverman, MD, PhD,a,b and

Anthony E. J. Dubois, MD, PhDa,b Groningen and Delft, The Netherlands
Background: Currently, the longitudinal validity (validity over
time) and responsiveness (ability to measure change over time) of
the Food Allergy Quality of Life Questionnaire–Adult Form
(FAQLQ-AF), the Food Allergy Quality of Life Questionnaire–
Teenager Form (FAQLQ-TF), and the Food Allergy Quality of
Life Questionnaire–Child Form (FAQLQ-CF) are unknown.
Additionally, the self-reported impact of a double-blind, placebo-
controlled food challenge (DBPCFC) on health-related quality of
life (HRQL) in adults (>_18 years of age), adolescents (13-17 years
of age), and children (8-12 years of age) is unknown.
Objective: The aims of this study were to assess the longitudinal
validity and responsiveness of the FAQLQ-AF, FAQLQ-TF, and
FAQLQ-CF and to assess the impact of a DBPCFC on HRQL.
Methods: Two hundred twenty-one participants suspected of
food allergy were included from Dutch allergy centers.
Participants undergoing a DBPCFC (experimental group)
completed the FAQLQ and Food Allergy Independent Measure
(FAIM) 1 month before (baseline) and 6 months after (follow-
up) a DBPCFC. Participants not undergoing a DBPCFC
(control group) completed the questionnaire package twice with
a 7-month interval.
Results: HRQL scores improved after a DBPCFC, with greater
improvements in HRQL scores after a negative outcome (food
allergy ruled out) than a positive outcome (food allergy
confirmed), demonstrating responsiveness of the FAQLQs.
Significant correlations were shown between the change (follow-
up minus baseline) in FAQLQ and FAIM scores supporting
longitudinal validity of these questionnaires: FAQLQ-AF
(Pearson correlation coefficient 5 0.71, P < .001), FAQLQ-TF
(Pearson correlation coefficient 5 0.35, P 5 .018), and
FAQLQ-CF (Pearson correlation coefficient 5 0.51, P < .001).
Conclusions: Our findings demonstrate the longitudinal
validity and responsiveness of the FAQLQs. Greater
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improvements in HRQL scores were shown after a negative
outcome than after a positive outcome. (J Allergy Clin
Immunol 2012;nnn:nnn-nnn.)
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Food is essential for life and important in social activities.
Consequently, living with food allergy might seriously disrupt the
daily life of patients with food allergy.1 They are often afraid of
allergic reactions on accidental exposure and are continuously
faced with dietary and social restrictions.2 Health-related quality
of life (HRQL) instruments can be used as outcome measures to
evaluate this impact of food allergy and its subsequent interven-
tions on HRQL.3 HRQL is of particular interest as an outcome
measure for food allergy because symptoms of this disease are in-
frequent and mortality is low.

Recently, the self-administered Food Allergy Quality of Life
Questionnaire–Adult Form (FAQLQ-AF), Food Allergy Quality
of Life Questionnaire–Teenager Form (FAQLQ-TF), and Food
Allergy Quality of Life Questionnaire–Child Form (FAQLQ-
CF) were developed for measuring HRQL in patients with food
allergy.2,4,5 The FAQLQ-AF, FAQLQ-TF, and FAQLQ-CF were
shown to be valid, reliable, and discriminative instruments.2,4-6

However, HRQL instruments that will be used as outcome mea-
sures in clinical trials must correlate over time with other rele-
vant measures (longitudinally validity) and must be able to
measure small but relevant HRQL changes over time (respon-
siveness).3,7 Currently, the longitudinal validity and responsive-
ness of the FAQLQ-AF, FAQLQ-TF, and FAQLQ-CF are
unknown.

A double-blind, placebo-controlled food challenge (DBPCFC),
which is the gold standard for diagnosing food allergy, is likely to
cause HRQL changes over time, especially if the test result is
negative (food allergy ruled out). Until now, only 1 study has been
published on the impact of food challenges on HRQL. This study
showed that parent-proxy–reported HRQL of children with food
allergy (0-12 years) improves after a food challenge.3 Thus far, no
studies have been published on the impact of a DBPCFC on
HRQL in adolescents (13-17 years of age) and adults (>_18 years
of age). Because these age groups are developmentally different,
the experience of food allergy and its subsequent interventions
might differ for each group. Additionally, no studies have been
published on the impact of a DBPCFC on HRQL scores in chil-
dren (8-12 years of age) from the child’s perspective, whereas it
is well known that there generally is child-parent disagreement
on the child’s HRQL.8,9 Finally, no studies have been published
1
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Abbreviations used
DBPCFC: D
ouble-blind, placebo-controlled food challenge
FAIM: F
ood Allergy Independent Measure
FAQLQ-AF: F
ood Allergy Quality of Life Questionnaire–Adult Form
FAQLQ-CF: F
ood Allergy Quality of Life Questionnaire–Child Form
FAQLQ-TF: F
ood Allergy Quality of Life Questionnaire–Teenager

Form
HRQL: H
ealth-related quality of life
MID: M
inimal important difference
NNT: N
umber needed to treat
SEM: S
tandard error of measurement
comparing HRQL in participants who undergo a DBPCFC with
control participants.

Therefore, the aims of this study were to investigate the
longitudinal validity and responsiveness of the FAQLQs and to
investigate the self-reported impact of a DBPCFC on HRQL of
adults, adolescents, and children with food allergy.
METHODS

Participants and procedures
Adults (>_18 years of age), adolescents (13-17 years of age), and children (8-

12 years of age) who were awaiting a clinically indicated DBPCFC were

included fromDutch allergy centers in Groningen and Voorburg betweenMay

2007 and January 2011. The only criterion used for referral for a DBPCFCwas

a clinical suspicion of food allergy. IgEmeasurements, skin prick tests, or prior

history of anaphylaxis were not routinely used in our decision to refer for a

DBPCFC. The 2 centers collaborate on uniform methodology of DBPCFC

procedures.10,11 A DBPCFC consists of a placebo and an active challenge,

which were randomly administered on separate days with at least a 2-week in-

terval. Participants and any subjects with patient contact were blinded to the

sequence of the 2 challenges.

All patients visiting the clinic with suspected food allergy were placed on

the waiting list for a DBPCFC on a first-come, first-served basis. Partici-

pants were included in the experimental group or control group based on the

expected duration of time spent on the waiting list for a DBPCFC.

Participants who were expected to have a DBPCFC within 6 months were

included in the experimental group and completed the questionnaire

package at home 1 month before (baseline) and 6 months after (follow-

up) a DBPCFC (placebo and active challenge) was performed. Participants

who were not expected to have a DBPCFC within 6 months were included

in the control group and completed the questionnaire package twice with a

7-month interval without undergoing a DBPCFC (no placebo or active

challenge). Additionally, participants recruited through Dutch food allergy

support organizations were included in the control group when they reported

a physician-diagnosed food allergy (skin prick test, IgE).

Participants were excluded from the study if diagnostic/therapeutic inter-

ventions or accidental ingestions resulting in clinical allergic reactions

(Mueller classification grade III/IV) had taken place between baseline and

follow-up measurement or when less than 85% of the questions were

completed. Possible differences between descriptive characteristics of partic-

ipants (Table I) recruited in the participating centers and between participants

from the control and experimental groups were examined by using x2 (nomi-

nal data) and Mann-Whitney (ordinal, continuous data) tests.

This study was approved by the local medical ethics review commission,

who deemed that permission from the commission was not required.
Questionnaires
FAQLQs. TheDutch FAQLQ-AF, FAQLQ-TF, and FAQLQ-CF are self-

reported, disease-specific instruments for measuring the effect of food allergy

on the adult’s (>_18 years of age),2 adolescent’s (13-17 years of age),5 and
child’s (8-12 years of age) HRQL,4 respectively. The FAQLQ-AF contains

29 items and 4 domains (Risk of Accidental Exposure, Emotional Impact, Al-

lergen Avoidance and Dietary Restrictions, and Food Allergy–related Health).

The FAQLQ-TF contains 23 items and 3 domains (Allergen Avoidance and

Dietary Restrictions, Risk of Accidental Exposure, and Emotional impact).

The FAQLQ-CF contains 24 items and 4 domains (Risk of Accidental Expo-

sure, Emotional Impact, Allergen Avoidance, and Dietary Restrictions). Each

item is scored on a 7-point scale. The total FAQLQ score of each questionnaire

is themean of all items and ranges from 1 (minimal impairment in HRQL) to 7

(maximal impairment in HRQL).

Food Allergy Independent Measure. The Food Allergy

Independent Measure (FAIM),12 a self-report instrument, reflects the partici-

pant’s perceived food allergy severity and food allergy–related risk. The FAIM

consists of 4 expectation-of-outcome questions, which capture the partici-

pants’ perceived expectation of the chance of accidental exposure and of

what will happen after accidental exposure. These expectations are likely to

be the source/predictors of HRQL changes in patients with anaphylactic dis-

orders.13 Additionally, the FAIM contains 2 questions that reflect disease se-

verity. Each question was scored on a 7-point scale. The total FAIM score is

the mean of all items and ranges from 1 (limited severity perception) to 7

(greatest severity perception). Instruments based on the method of

expectation-of-outcome questions have proved to be useful independent mea-

sures for evaluating the construct validity of HRQL instruments2,4,5,14-16 and

are used in this study to evaluate the longitudinal validity of the FAQLQs.

Statistical analysis
Data were analyzed with SPSS software for Windows (version 18.0; SPSS,

Chicago, Ill).

Change in HRQL and perceived disease severity after

DBPCFC. Changes in HRQL (follow-up minus baseline FAQLQ scores)

were tested for significance (Wilcoxon signed-rank test).P values of .05 or less

were considered statistically significant. The overall difference in HRQL

changes was calculated as follows:

HRQL change for the experimental group2HRQL change for the

control group:

After the outcome of the DBPCFC, participants in the experimental group

(Exp_total) were split into 3 groups: (1) positive outcome (ie, food allergy in

question confirmed [Exp_pos]); (2) negative outcome (ie, food allergy in

question ruled out [Exp_neg]); and (3) questionable outcome (ie, food allergy

not confirmed/not ruled out [Exp_quest]). Additionally, a subgroup analysis

was performed on participants with a negative outcome and no remaining

other food allergy (Exp_neg_NRFA). Changes in perceived disease severity

(follow-up minus baseline FAIM scores) were analyzed in the same way.

Relevance of changes in HRQL after DBPCFCs. Both a

statistical and clinical method were used to evaluate whether a change in

HRQL was considered relevant.

First, the smallest change in HRQL that is considered statistically

important is called the standard error of measurement (SEM) and is calculated

as follows:

SEM5sx

ffiffiffiffiffiffiffiffiffiffiffiffi
12rxx

p
:17;18

sx represents the SD of the FAQLQ baseline measurement, and rxx repre-

sents the reliability or the intraclass correlation coefficient of the FAQLQs.6,14

Second, the smallest change in HRQL that is considered clinically

important by participants is called the minimal important difference

(MID).19 The MID has been estimated to be approximately 0.5 in several

HRQL questionnaires using a 7-point scale3,17,19,20 and can be used to cal-

culate the therapeutic value of an intervention. The therapeutic value of an

intervention is defined as the number of participants who need to undergo

the intervention for 1 participant to have a clinically important improve-

ment over and above that which he or she would have experienced with

the control intervention. The therapeutic value of a DBPCFC was calcu-

lated by using the methodology of number needed to treat (NNT).21



TABLE I. Participants’ characteristics

Age group

>_18 y, n*

(%y [nexpz])
13-17 y, n

(% [nexp])

8-12 y, n

(% [nexp])

No. 73 (100% [53]) 71 (100% [46]) 77 (100% [57])

Sex

Female 58 (79% [44]) 35 (49% [23]) 29 (38% [22])

Male 15 (21% [9]) 36 (51% [23]) 48 (62% [35])

Age (y),

mean (SD)

35.8 (14.9) 15.2 (1.4) 10.4 (1.6)

DBPCFC

Peanut 20 (27% [20§]) 23 (32% [23]) 25 (32% [25])

Nut 12 (16% [12]) 9 (13% [9]) 18 (23% [18])

Milk 2 (3% [2]) 8 (11% [8]) 7 (9% [7])

Egg 3 (4% [3]) 3 (4% [3]) 5 (6% [5])

Wheat 8 (11% [8]) — 1 (1% [1])

Soy 4 (5% [4]) 3 (4% [3]) 1 (1% [1])

Sesame 4 (5% [4]) — —

No. of food

allergies

1 Food 17 (23% [13]) 12 (17% [9]) 20 (26% [13])

2 Foods 14 (19% [12]) 22 (31% [13]) 26 (34% [17])

3 Foods 12 (16% [9]) 15 (21% [9]) 12 (16% [10])

>3 Foods 30 (41% [19]) 22 (31% [15]) 19 (25% [17])

Symptoms

Cardiovascular 39 (53% [29]) 34 (48% [21]) 19 (25% [13])

Respiratory 67 (92% [49]) 61 (86% [42]) 58 (75% [41])

Gastrointestinal 44 (60% [31]) 43 (61% [28]) 41 (53% [26])

Skin 53 (73% [38]) 50 (70% [30]) 46 (60% [32])

Ever experienced

anaphylaxis?

Yes 62 (85% [46]) 55 (77% [35]) 56 (73% [41])

No 11 (15% [7]) 16 (23% [11]) 21 (27% [16])

*Number of participants (sum of experimental and control groups).

�Percentage of participants (sum of experimental and control groups).

�Number of participants in the experimental group.

§DBPCFCs not performed in participants of the control group.
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Percentages of participants whose symptoms improve, remain stable, and

deteriorate were calculated as follows: change in HRQL scores of less

than 20.5 (important improvement in HRQL), between 20.5 and 0.5 (un-

changed HRQL), and greater than 0.5 (important deterioration in HRQL).

The proportion of participants who fared better after a DBPCFC or who

fared better in the control group were calculated from the proportion of par-

ticipants with an important improvement in HRQL, unchanged HRQL, or

an important deterioration in HRQL (see Table E1 in this article’s Online

Repository at www.jacionline.org). The overall proportion of participants

who benefit from a DBPCFC is the difference of the 2 abovementioned pro-

portions. The NNT of a DBPCFC is the reciprocal of the proportion of par-

ticipants benefiting from DBPCFCs.

Factors influencing HRQL changes. Multiple linear regres-

sion analysis was performed to correct for factors possibly influencing

changes in HRQL. The change in FAQLQ scores was used as the dependent

variable. The outcome of the DBPCFC (positive vs control/negative vs

control) and possible confounders (type of recruitment, center of recruitment,

age, baseline HRQL scores, and number of food allergies) were used as

independent variables.

Responsiveness of the FAQLQs. Changes in HRQL scores

were calculated and tested for significance (see ‘‘Change in HRQL scores after

DBPCFC’’ below) to investigate the ability of the FAQLQs to measure

relevant changes over time (responsiveness).

Longitudinal validity of the FAQLQs. Pearson correlation

coefficients were calculated between the change in FAQLQ scores and the

change in FAIM scores to assess the longitudinal validity of the FAQLQs.

Moderate correlations were expected.22
RESULTS

Participants
Questionnaire packages were sent to 392 participants and

returned by 299 participants (response rate, 76%; see Table E2 in
this article’s Online Repository at www.jacionline.org). Follow-
up questionnaire packages were returned by 235 participants (re-
sponse rate, 79%). Fourteen participants were excluded (reasons
listed in Table E2). Therefore, 221 participants were eligible for
analysis. Participants’ characteristics are shown in Table I. There
were no significant differences between participants in the control
group and the experimental group, except for the mean age of
adults (control group, 49.3 years; experimental group, 32.4 years;
P5 .002). Specifically, there were no differences between partic-
ipants recruited from the 2 participating centers (experimental
group) or between participants recruited by advertisement or
from the clinic (control group, data not shown).
Change in HRQL after DBPCFC
There were no significant differences in baseline HRQL

(FAQLQ) scores between the experimental and control groups
(adults, P5 .956; adolescents, P5 .622; and children, P5 .908)
or between patients recruited from the 2 participating centers (ad-
olescents, P 5 .782; children, P 5 .384) or between participants
recruited by advertisement or from the clinic (adolescents,
P 5 .777), except for adults (5.68 vs 3.78, P 5 .009).

For adults, HRQL scores improved significantly after a
DBPCFCwhen all outcomes of the test were combined (baseline,
4.35; follow-up, 3.81; P 5 .001; n 5 53), whereas the HRQL
scores of participants in the control group did not change signif-
icantly (baseline, 4.35; follow-up, 4.24; P 5 .421; n 5 20; Table
II). A great improvement in HRQL scores was shown after a neg-
ative outcome (food allergy ruled out, n5 24) andwhen therewas
no remaining other food allergies (baseline, 4.20; follow-up, 1.97;
P 5 .046; n 5 6). A smaller significant improvement in HRQL
scores was shown after a positive outcome (baseline, 4.56;
follow-up, 4.21; P5 .036; n5 24). After a questionable outcome,
there was no significant change in HRQL (baseline, 3.93; follow-
up, 4.16; P 5 .225; n 5 5). For children, similar results were
shown. For adolescents, HRQL scores improved significantly af-
ter a negative DBPCFC outcome (baseline, 3.68; follow-up, 2.71;
P 5 .013; n 5 13). However, HRQL scores did not improve sig-
nificantly after a positive outcome (baseline, 3.93; follow-up,
3.92; P5 .905; n5 29), whereas the HRQL scores of participants
in the control group improved significantly (baseline, 4.03;
follow-up, 3.69; P 5 .018; n 5 25).
Relevance of changes in HRQL after DBPCFC
To assess the relevance of changes in HRQL scores from a

statistical and clinical point of view, the SEM was calculated
(FAQLQ-AF, 0.25; FAQLQ-TF, 0.16; and FAQLQ-CF, 0.44), and
the MID of 0.5 was used. The MID is the smallest difference in
HRQL that is considered to be clinically important by patients. The
overall improvement in HRQL scores after a negative DBPCFC
outcome exceeded the SEM and MID for adults, adolescents, and
children and was therefore considered statistically and clinically
relevant (Table III). The overall differences in HRQL after a pos-
itive DBPCFC outcome only reached the SEM and were therefore
considered to be statistically relevant. The overall improvement in
HRQL scores nearly reached the MID for children.

http://www.jacionline.org
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TABLE II. Mean FAQLQ and FAIM scores after DBPCFC

FAQLQ scores FAIM scores

Age (y), no. (exp/con) >_18 (53/20) 13-17 (46/25) 8-12 (57/20) >_18 (53/20) 13-17 (46/25) 8-12 (57/20)

DBPCFC outcome

Exp_Total,* no. 53 46 57 53 46 57

Baseline (SD) 4.35 (1.15) 3.89 (1.03) 3.80 (1.45) 3.84 (0.92) 3.48 (0.86) 3.35 (0.97)

Follow-up (SD) 3.81 (1.35) 3.65 (1.32) 3.25 (1.39) 3.31 (1.01) 3.33 (1.05) 3.19 (1.02)

P value .001 .169 .002 .001 .264 .292

Exp_Pos,� no. 24 29 31 24 29 31

Baseline (SD) 4.56 (0.93) 3.93 (1.12) 3.75 (1.44) 3.91 (0.78) 3.66 (0.89) 3.35 (0.97)

Follow-up (SD) 4.21 (1.21) 3.92 (1.15) 3.36 (1.28) 3.71 (0.92) 3.76 (0.88) 3.33 (0.89)

P value .036 .905 .041 .295 .535 .857

Exp_Neg,� no. 24 13 23 24 13 23

Baseline (SD) 4.24 (1.36) 3.68 (0.90) 3.93 (1.47) 3.89 (1.08) 3.10 (0.83) 3.38 (0.96)

Follow-up (SD) 3.36 (1.47) 2.71 (1.29) 3.14 (1.54) 2.91 (1.03) 2.35 (0.90) 3.02 (1.21)

P value .009 .013 .018 <.001 .013 .153

Exp_Neg_NRFA,§ no. 6 4 4 6 4 4

Baseline (SD) 4.20 (1.85) 3.71 (0.75) 3.39 (1.51) 4.17 (1.42) 2.75 (0.67) 3.54 (1.09)

Follow-up (SD) 1.97 (1.41) 1.58 (0.50) 2.55 (1.51) 2.00 (0.62) 1.33 (0.24) 2.88 (1.71)

P value .046 .068 .465 .042 .068 .380

Exp_Quest,k no. 5 4 3 5 4 3

Baseline (SD) 3.93 (1.01) 4.32 (0.69) 3.21 (1.70) 3.30 (0.70) 3.42 (0.29) 3.11 (0.59)

Follow-up (SD) 4.16 (0.77) 4.72 (1.02) 2.97 (1.62) 3.31 (0.67) 3.35 (0.36) 3.11 (0.59)

P value .225 .273 .593 1.00 .593 1

Control group, no. 20 25 20 20 25 20

Baseline (SD) 4.35 (1.52) 4.03 (1.28) 3.77 (1.27) 3.79 (1.14) 3.75 (1.07) 3.31 (0.98)

Follow-up (SD) 4.24 (1.53) 3.69 (1.19) 3.84 (1.20) 3.67 (1.18) 3.79 (0.85) 3.37 (1.01)

P value .421 .018 .763 .195 .884 .751

Scores in boldface represent significant values (P < .05).

*Experimental group (exp).

�Experimental group, positive DBPCFC outcome.

�Experimental group, negative DBPCFC outcome.

§Experimental group, negative DBPCFC outcome and no remaining food allergy.

kExperimental group, questionable DBPCFC outcome.

TABLE III. NNT of a DBPCFC

DBPCFC

outcome

Overall

difference in HRQL

Proportion

better on DBPCFC

Proportion

better in control group

Proportion

benefiting after DBPCFC NNT

Negative

Adults 20.76 (P 5 .023) 0.47 0.19 0.28 3.56

Adolescents 20.62 (P 5 .040) 0.41 0.17 0.23 4.28

Children 20.87 (P 5 .023) 0.43 0.19 0.24 4.18

Positive

Adults 20.24 (P 5 .240) 0.34 0.23 0.11 8.75

Adolescents 0.34 (P 5 .078) 0.19 0.43 20.24 24.15

Children 20.47 (P 5 .065) 0.45 0.19 0.26 3.83

Overall difference 5 Change in experimental group (follow-up 2 baseline HRQL scores) 2 change in control group. A negative overall difference represents an improvement in

HRQL scores.
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The proportion of participants with a clinically important
improvement in the HRQL score (<20.5) after a negative
DBPCFC outcome was higher than in the control group (Fig 1
and see Table E1 in this article’s Online Repository at www.
jacionline.org). The proportion of participants whose HRQL
scores were the same (20.5 to 0.5) after a negative outcome
was lower than in the control group. The proportions of partici-
pants with an important deterioration in HRQL score (>0.5)
were 13% (adults), 8% (adolescents), and 13% (children) after
a negative DBPCFC outcome compared with 25% (adults), 8%
(adolescents), and 0% (children) in the control group. The NNT
of a negative DBPCFC outcome was 4 (Table III). Thus for every
4 participants who have a negative DBPCFC outcome, 1 partici-
pant has a clinically important improvement in HRQL.

After a positive DBPCFC outcome, the NNT was higher
(indicating lower effectiveness) compared with that seen in adults
with a negative DBPCFC outcome (Table III). Remarkably,
adolescents in the control group fared better than adolescents after
a positive DBPCFC outcome.
Factors influencing HRQL changes
A negative DBPCFC outcome resulted in improvement in

HRQL scores compared with that seen in the control group after

http://www.jacionline.org
http://www.jacionline.org


Outcome DBPCFC
controlpositvenegative

P
er

ce
nt

ag
e 

of
 a

du
lt

s improved HRQL

unchanged 
HRQL

deteriorated 
HRQL

Outcome DBPCFC
controlpositvenegative

P
er

ce
nt

ag
e 

of
 a

do
le

sc
en

ts improved HRQL

unchanged 
HRQL

deteriorated 
HRQL

Outcome DBPCFC
controlpositvenegative

P
er

ce
nt

ag
e 

of
 c

hi
ld

re
n improved HRQL

unchanged 
HRQL

deteriorated 
HRQL

A B

C

FIG 1. A-C, Percentages of participants whose HRQL scores deteriorate (change >0.5), shows no change

(change between20.5 and 0.5), or improves (change <20.5) after a DBPCFC in adults (Fig 1, A), adolescents
(Fig 1, B), and children (Fig 1, C). D-F, Percentages of participants whose FAIM scores deteriorate, show no

change, or improve in adults (Fig 1, D), adolescents (Fig 1, E), and children (Fig 1, F).
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correction for confounding (Table IV). A positive DBPCFC out-
come resulted in improvement in HRQL scores after correction
for confounding in children. Having more than 2 food allergies
was associated with deterioration in HRQL scores for children.
Higher FAQLQ baseline scores (poorer HRQL) contributed sig-
nificantly to improvement in HRQL for all ages.

Change in perceived disease severity (FAIM score)

after DBPCFC
There were no significant differences in baseline FAIM scores

between participants in the control and experimental groups
(adults, P5 .701; adolescents, P5 .199; and children, P5 .986)
or between participants recruited from the 2 participating centers
(adolescents, P 5 .410; children, P 5 .875) or between partici-
pants recruited by means of advertisement or from the clinic
(adults, P 5 .148; adolescents, P 5 .393).

For adults, FAIM scores improved significantly after a
DBPCFC when all outcomes of the test were combined (baseline,
3.84; follow-up, 3.31;P5 .001; Table II). A great improvement in
perceived disease severity was shown after a negative outcome
(baseline, 3.89; follow-up, 2.91;P<.001).No improvement in per-
ceived disease severity was shown after a positive outcome (base-
line, 3.91; follow-up, 3.71; P 5 .295). No change in perceived
disease severity was shown in the control group (baseline, 3.79;
follow-up, 3.67; P5 .195). Similar results were shown for adoles-
cents and children. The percentages of participants with a clini-
cally important change in FAIM score are shown in Fig 1, D-F.

Responsiveness of the FAQLQs
All FAQLQs were able to measure changes exceeding the SEM

and MID of the FAQLQs. This supports the responsiveness of all
FAQLQs.

Longitudinal validation of the FAQLQs
Significant correlations were shown between the change in

FAQLQ scores and the change in FAIM scores for the FAQLQ-AF
(Pearson correlation coefficient 5 0.71, P < .001), FAQLQ-TF
(Pearson correlation coefficient 5 0.35, P 5 .018), and
FAQLQ-CF (Pearson correlation coefficient 5 0.51, P < .001).
This supports the longitudinal validity of the FAQLQs.



FIG 1. (Continued)

TABLE IV. Factors influencing change in HRQL (follow-up minus baseline scores) after positive and negative DBPCFC outcomes using

multiple linear regression analysis

Adults Adolescents Children

B* P value 95% CI B P value 95% CI B P value 95% CI

Test outcome
Positive (control vs positive) 20.16 .68 20.91 to 0.59 0.34 .43 20.52 to 1.20 20.94 .02 21.74 to 20.18

Negative (control vs negative) 20.74 .03 21.42 to 20.06 20.70 .011 21.56 to 0.17 21.19 .00 21.94 to 20.45

Age (y) 20.01 .42 20.03 to 0.01 20.08 .23 20.22 to 0.05 0.06 .42 20.09 to 0.21

No. of food allergies (<_2 vs >2) 0.39 .14 20.13 to 0.92 0.31 .16 20.13 to 0.74 0.50 .04 0.02 to 0.99

FAQLQ baseline (1 5 best HRQL to

7 5 worst HRQL)

20.26 .02 20.47 to 20.05 20.27 .01 20.45 to 20.08 20.37 .00 20.55 to 20.20

Center recruitment (Voorburg vs Groningen) NA NA NA 20.44 .24 21.17 to 0.30 0.38 .24 20.26 to 1.01

Type of recruitment (clinic vs advertisement) 20.21 .71 20.89 to 1.31 20.52 .11 21.16 to 0.12 NA NA NA

NA, Not applicable.

*A negative coefficient represents an improvement in the HRQL score. P values of .05 or less were considered statistically significant.
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DISCUSSION
This study examined, for the first time, the longitudinal

validity and responsiveness of the FAQLQ-AF, FAQLQ-TF, and
FAQLQ-CF and the self-reported effect of a DBPCFC on
HRQL in patients with food allergy. All FAQLQs were able to
measure relevant changes in HRQL scores and correlated
significantly to measures of perceived disease severity. These
findings thus support the responsiveness and longitudinal
validity of the FAQLQ-AF, FAQLQ-TF, and FAQLQ-CF and
the suitability of these instruments as outcome measures.
Additionally, this study shows that adults, adolescents, and
children benefit from a negative DBPCFC outcome, and
children even benefit if the outcome is positive. The NNT of
a negative DBPCFC outcome was 4. Thus for every 4 partic-
ipants who have a negative DBPCFC outcome, 1 participant
has a clinically important improvement in HRQL. These
findings thus support the large impact of food allergy on
HRQL and illustrate which patients benefit from DBPCFCs and
its subsequent changes in management, from a HRQL point of
view.

mailto:Image of Fig 1|tif
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Overall, our findings are in agreement with those of previous
literature, which showed that parent-proxy reports on the child’s
HRQL improved significantly after a food challenge in children
aged 0 to 12 years and that larger improvements in HRQL were
shown after a negative outcome than after a positive outcome.3

Additionally, other studies on parents’ perceptions of their child’s
food challenge23-26 showed reduced parental concerns25,26 and
parental anxiety24 after food challenges, irrespective of the out-
come of the challenge. It was hypothesized that these improve-
ments in HRQL/well-being were caused by the fact that a
definitive diagnosis provides a sense of certainty. This hypothesis
was based on findings that themain concerns of patients with food
allergy and their families were uncertainty and lack of information
rather than fear of the challenge procedure3 and that a greater cer-
tainty of the diagnosis after a positive or negative outcome was
perceived as positive in children with egg allergy.26 This hypoth-
esis is further supported by our data showing no improvement in
HRQL scores after challenges with an uncertain outcome. Thus
by providing a sense of certainty, a food challenge might have a
positive effect on theHRQL score, irrespective of the outcome.3,26

There is much discussion on the interpretation of HRQL
changes.19,27-32 Different methods can be used to determine a
minimal important change (ie, the change in HRQL that is consid-
ered clinically relevant). Such methods can be distribution or an-
chor based. Distribution-based methods, such as the SEM, rely on
scoring methods of an instrument and the distribution of the re-
sults.29 Anchor-based methods use an external criterion (anchor)
to interpret whether a particular magnitude of change is meaning-
ful for patients/clinicians. Because it is necessary to know
whether the observed change is important from the patient’s/cli-
nician’s perspective, anchor-based methods are still preferred in
assessing the MID.19 In our study both a distribution-based
method (SEM) and an anchor-based method (MID) were used.
We found a statistically and clinically relevant change in HRQL
scores after a negative DBPCFC outcome and for children after
a positive DBPCFC outcome.

Although HRQL scores of adolescents improve significantly
after a negative DBPCFC outcome, some remarkable findings
were shown for adolescents. First, adolescents’ HRQL scores did
not improve after a positive outcome. Several factors might
explain this finding. Because different issues relating to food
allergy might have different effects at different stages of life,2,4,5

the experience of food allergy–related interventions, such as
DBPCFCs, might differ for each age group as well. It might be
that the effect of the feeling of certainty of diagnosis after a
DBPCFC on HRQL, as is suggested by studies of parents of chil-
dren with food allergy,23-26 is less relevant for adolescents them-
selves because it is overshadowed by the effect of peer
comparison and peer pressure3,33,34 on the adolescent’s percep-
tion of living with food allergy. A second remarkable finding
was that the HRQL scores of adolescents in the control group im-
proved significantly, although less than the MID of 0.5. Despite
this, the overall improvement in HRQL scores after a negative
DBPCFC outcome (improvement in the experimental group mi-
nus improvement in the control group) was statistically and clin-
ically significant (0.62, P5 .040). However, the nature of factors
associated with HRQL changes in adolescents requires further in-
vestigation because no predictive factors were identified in this
study.

Another unexpected finding was that the HRQL scores of some
participants deteriorated after a negative DBPCFC outcome, even
though this only occurred in 7 participants. Further characteriza-
tion of these participants showed that some participants’ charac-
teristics tended to be more common in participants whose HRQL
scores deteriorated after a negative DBPCFC outcome compared
with participants whose HRQL scores did not deteriorate. These
factors are number of food allergies (4/2, P5 .062), percentage of
peanut challenges (57%/21%, P5 .079) and percentage of partic-
ipants who did not eat the tested food despite the negative
DBPCFC outcome (57%/33%, P 5 .108). We hypothesize that
these factors might influence deterioration in HRQL scores after
a negative challenge result. However, this needs further investiga-
tion with larger numbers of patients.

This study also has some limitations. Although there was
sufficient power to determine the longitudinal validity and
responsiveness of the FAQLQ-AF, FAQLQ-TF, and FAQLQ-CF
and to determine the overall effect of a DBPCFC on HRQL, the
power to study the effect of a DBPCFC in the different subgroups
(age specific and DBPCFC outcome specific) is moderate. There-
fore, the subgroup analyses should be interpreted with caution.

Second, the majority of participants had peanut or nut allergy,
which might limit the generalizability of these findings to patients
with other food allergies.

Third, because of logistic and ethical reasons, we assigned
participants to the control and experimental groups based on the
expected duration of time spent on the waiting list. Therefore, we
corrected for possible confounders, such as method of recruit-
ment, age, and baseline HRQL scores. Although a true random-
ized trial still is methodologically preferred, it might be difficult
to generalize results obtained from participants willing to be
randomized to postponement of a DBPCFC to most other patients
with food allergy.

In summary, our results support the longitudinal validity and
responsiveness of the FAQLQ-AF, FAQLQ-TF, and FAQLQ-CF
and the suitability of these instruments as outcome measures.
Additionally, a DBPCFC is considered a time-consuming process
and has previously been discussed in the literature as being
potentially burdensome to patients. However, our study shows
that children, adolescents, and adults benefit from a negative
DBPCFC outcome and its subsequent changes in management,
and children do so even if the outcome is positive. Thus, a
DBPCFC is not only the gold standard for diagnosing food
allergy, but also improves patient HRQL for specified groups.
This provides clinicians with an additional reason to promote the
use of DBPCFCs. Information from self-reported FAQLQs will
help to optimize such interventions from an HRQL point of view.
Further research is needed to study the predictors of HRQL
changes after DBPCFCs.

Clinical implications: The FAQLQs are longitudinally valid and
responsive instruments for measuring food allergy–related
quality of life. Clinicians should promote the use of DBPCFCs
because food allergy–related quality of life improves after
DBPCFCs for specified groups.
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TABLE E1. Calculation of the proportion of patients showing improvement (HRQL change <20.5), no change (HRQL change between

20.5 and 0.5), or deterioration (HRQL change >0.5) in HRQL scores after DBPCFC

Control group

Negative DBPCFC outcome (food allergy ruled out) Positive DBPCFC outcome (food allergy confirmed)

Improved (u) Unchanged (v) Deteriorated (w) Improved (x) Unchanged (y) Deteriorated (z)

Adults (0.63) (0.25) (0.13) (0.46) (0.42) (0.13)

Adolescents (0.69) (0.23) (0.08) (0.28) (0.48) (0.24)

Children (0.39) (0.48) (0.13) (0.42) (0.45) (0.13)

Improved (a) (au) (av) (aw) (ax) (ay) (az)

Adults (0.25) 0.16 0.06 0.03 0.11 0.10 0.03

Adolescents (0.44) 0.30 0.10 0.03 0.12 0.21 0.11

Children (0.20) 0.08 0.10 0.03 0.08 0.09 0.03

Unchanged (b) (bu) (bv) (bw) (bx) (by) (bz)

Adults (0.75) 0.47 0.19 0.09 0.34 0.31 0.09

Adolescents (0.48) 0.33 0.11 0.04 0.13 0.23 0.12

Children (0.55) 0.22 0.26 0.07 0.23 0.25 0.07

Deteriorated (c) (cu) (cv) (cw) (cx) (cy) (cz)

Adults (0.00) 0.00 0.00 0.00 0.00 0.00 0.00

Adolescents (0.08) 0.06 0.02 0.01 0.02 0.04 0.02

Children (0.25) 0.10 0.12 0.03 0.10 0.11 0.03

The proportion of patients who fared better after a negative DBPCFC outcome is the sum of bu, cu, and cv. The proportion of patients who fared better in the control group is the

sum of av, aw, and bw. The proportion of patients whose outcome is the same irrespective of a positive diagnosis is the sum of au, bv, and cw. Proportions after a positive DBPCFC

outcome were calculated in the same way.
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TABLE E2. Flow chart participant recruitment

All ages >_18 y 13-17 y 8-12 y

Recruited participants, no. 392 137 117 138

Returned first packages, no. 299 92 96 111

Returned second packages, no. 235 79 77 79

Excluded participants, no. 14 6 6 2

<85% of questions completed 4 1 1 2

Management intervention 6 2 4 —

Did not complete DBPCFC 3 3 — —

Severe anaphylactic reaction before follow-up measurement 1 — 1 —

Included, no. 221 73 71 77

Experimental (Voorburg/Groningen), no. 156 (20/136) 53 (0/53) 46 (6/40) 57 (14/43)

Control, no. (clinic/food allergy support organizations) 65 (42/23) 20 (14/6) 25 (9/16) 20 (19/1)
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