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Abstract
Background Twenty percent of children outgrow peanut allergy and 10% outgrow tree
nut allergy. Resolution can be confirmed by a food challenge. Little is known about the
psychosocial impact of the challenge. We aimed to investigate effects of a food challenge
on anxiety, stress and quality of life (QoL) in children and their mothers on the day of a
food challenge to peanuts or nuts, and in the months following the challenge.
Methods One hundred and three families participated. Forty children undergoing food
challenges to access resolution of allergy, and their mothers, completed validated ques-
tionnaires to measure generic and food specific quality of life, stress and anxiety prior to
challenge, on the day of investigation and 3–6 months later. Sixty-three children with no
clinical indication to challenge (i.e. in the opinion of the allergist had persistent allergy)
acted as comparison group completing questionnaires 3–6 months apart.
Results Mothers reported raised anxiety on the day of challenge (P = 0.007), but children
were less anxious. The children (P = 0.01) and mothers (P = 0.01) had improved food-
related, but not general, QoL 3–6 months following challenge. Children reported lower
anxiety levels following the challenge (P = 0.02), but anxiety remained unchanged in
mothers. The improvements in maternal and children’s QoL and anxiety levels were
irrespective of the challenge outcome and despite co-existing food allergies in 50% of
children.
Conclusions Mothers experienced increased anxiety on the day of food challenge, unlike
the children, perhaps reflecting the differences in their perceived risks. Food challenges
are associated with improved food-related QoL in the following months even in those with
a positive challenge.
Submitted 09 June 2011; revised 13 September 2011; accepted 12 October 2011

Introduction

There is no cure or preventative treatment for food
allergy, and management is restricted to avoidance of
the implicated food via elimination diets, and emer-
gency treatment of symptoms caused by accidental
ingestion. Although morbidity is low and mortality
exceedingly rare, the anxiety associated with accidently
provoking a potentially fatal allergic reaction has sig-
nificant implications for the quality of life (QoL) of
children and their parents [1].

Resolution of allergy to peanuts and tree nuts occurs
in approximately 20% and 10% of children respectively

[2, 3]. If a patient has had no exposures or reactions in
the past few years to these foods they should be inves-
tigated for evidence that their allergy has resolved,
using skin prick tests (SPTs) and specific IgE measure-
ments to guide the need for an oral food challenge
(OFC) [4]. Resolution of food allergy should always be
confirmed by OFC under medical supervision, before
introduction of the food into the child’s diet.

A recent report has confirmed that the parents’ qual-
ity of life measures improved following not only nega-
tive, but more surprisingly following positive food
challenges [5]. Similarly, parents of egg allergic chil-
dren showed reduced parental concerns following a



food challenge [6], and state anxiety was significantly
lower in parents of children with suspected peanut or
hazelnut allergy after challenge, in both studies, regard-
less of the outcome of the challenge [7].

Our study explores the psychological effects of hav-
ing a food challenge further by studying both the par-
ent and child with a current diagnosis of peanut or tree
nut allergy, using disease specific and generic question-
naires to assess QoL, stress and anxiety on the day of a
food challenge and in the time preceding and following
the OFC. The main aim of the study was to investigate
the affect of OFC on children and their mothers. The
decision to investigate mothers rather than fathers was
based on our previous observation that mothers of food
allergic children are affected more than fathers [8]. The
primary hypothesis was that QoL improves for children
and their mothers following a negative or positive OFC,
relative to pre-challenge scores. We additionally exam-
ined the impact of anxiety and stress on the day of OFC
and in the months following the procedure.

Methods

This was a case control, multiple measures study com-
paring QoL and anxiety in children who underwent
OFC to peanut or tree nuts with patients who were not
challenged. The study was given ethical approval by
Portsmouth Local Research Ethics Committee (LREC 07/
H0501/175).

Participants

Children and their mothers were recruited from the pae-
diatric allergy clinic at Southampton University Hospi-
tals NHS Trust (SUHT). Inclusion criteria were age 6–
16 years with a previous diagnosis of peanut or tree
nut allergy made by a paediatric allergist on the basis
of history plus a positive SPT and/or specific IgE to
peanuts or tree nuts [9]. This was a pragmatic study
and decisions to challenge or not challenge a patient
were made on clinical grounds. It is our practice to per-
form SPT in clinic to investigate for evidence of resolu-
tion of allergy, on patients who have not had a recent
SPT or a clinical reaction within the past year. A reduc-
tion in the wheal diameter prompts measurement of
specific IgE [4]. Venesection is generally not performed
if the SPT wheal is considered large, or if there is a
decision not to challenge the child for other reasons. A
clinical decision as to whether an OFC is indicated is
based on history (e.g. time since last reaction) SPT and
specific IgE level. The allergy specialists at SUHT do
not use specific cut-off levels for decision making, but
are guided by prior experience within our clinic popu-
lation. oral food challenges were all open challenges. A
comparison group of children and mothers was

recruited where the child had persistent significant SPT
wheals or specific IgE, which in the experience of the
allergist indicated persistent allergy (Non-challenged
Group). Participants were excluded, if there were other
major chronic illnesses in the family, with the excep-
tion of asthma, eczema and hay fever. No family
declined a clinically indicated OFC in this study.

Data collection tools

The questionnaires used in this study have previously
been described [10]. In brief, children completed the
Paediatric Quality of Life Inventory 4.0 (PedsQL™ 4.0),
a validated generic QoL questionnaire, to explore physi-
cal, emotional, social and school functioning. We
started recruiting patients shortly before a validated
food-specific QoL tool was published, and the authors
therefore used a self-completed non-validated question-
naire developed by Avery et al. which has been used in
a number of previously published studies [8, 10, 11]. In
this study sample, this scale showed a good level of
internal consistency with a Cronbach’s alpha of 0.77.
Child participants also completed the Spence Child
Anxiety Scale (SCAS) which is a validated self-report
questionnaire used to measure anxiety in children [12],
with subscales including social anxiety, separation anx-
iety, generalized anxiety, obsessions/compulsions and
fear of physical injury.

Mothers completed a questionnaire to gather demo-
graphic information and details about their child’s
allergies. They also completed the Food Allergy Quality
of Life Parental Burden Questionnaire (FAQL-PB) which
is a disease specific questionnaire to assess the parental
burden of having a child with food allergy [13], the
World Health Organization generic Quality of Life scale
(WHOQOL-BREF) which measures QoL for physical, psy-
chological, social relationships and environment
domains and the Perceived Stress Scale-14 (PSS-14)
[14] was used to measure maternal stress levels. The
State-Trait anxiety Inventory (STAI) [15] was used to
measure anxiety in the past month (trait) and on the
day of testing (state).

In addition, for parents of children who underwent
food challenge, a questionnaire was developed to col-
lect information from the mother 3–6 months after the
OFC to investigate the impact of the OFC and its out-
come. Data was sought on reintroduction of the index
food following negative challenge. In an open question,
the mother was given the opportunity to highlight
perceived advantages and disadvantages of the OFC.

Data Collection

Informed consent and assent was obtained from moth-
ers and children respectively. Participants completed
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the first set (baseline) of questionnaires at home follow-
ing a clinic appointment (Fig. 1). Children completed
PedsQL™, the food allergy specific QoL scale by Avery
et al. [11] and SCAS. Mothers were permitted to assist
younger children in reading questions, but were asked
not to influence their response. Mothers completed the
PSS, the STAI, the WHOQOL-BREF and the FAQL-PB.
The same set of questionnaires were completed by the
food challenge group in the clinical setting during the
OFC (the non-challenged group did not complete this
set). A final set of questionnaires was completed at
home 3–6 months following OFC, or in the case of the
non-challenged families, 3–6 months following their
clinic appointment.

Data analysis

Anonymized data were analysed using SPSS version
17.0 (IBM, NY, USA). Independent and paired t-tests
were used where appropriate to analyse the differences
between the challenged and non-challenged groups and
to assess for change following OFC. All tests carried out
were two-tailed and significance level was set as
P < 0.05 with 95% confidence intervals (CI).

Results

Participants

We approached 176 families in clinic and 103 fulfilled
the inclusion criteria and provided informed consent.
All mother and child pairs completed at least one set
of questionnaires (100%), but not all participants
completed all questionnaires at each stage (Fig. 1).

The age range of child respondents was 6–16 years,
with a mean age of 11.7 years (SD 2.99); 54 were under
13 years. Fifty-six percent of children were male. Forty
participants underwent OFC. Seventeen (43%) chal-
lenges were positive indicating persistent allergy. 50%
of the children who had a negative OFC had persisting
allergy to another food. Sixty-three participants showed
no evidence of resolution of their allergy on skin test
or specific IgE, did not undergo a food challenge and
therefore acted as comparisons.

The challenged group were slightly older than the
non-challenged group (12.7 vs. 11.0 years; P < 0.01).
Further comparisons of demographic data and allergic
histories between the groups is summarized in Table 1.
In the first set of questionnaires, completed at home in
the days following the clinic appointment (baseline),
the children awaiting food challenge had better food
related QoL than the comparison group (Avery QoL
score challenge group 46.87 (SD = 8.84), comparison
group 50.80 (SD = 8.03); t-test P = 0.040), but there
was no difference in anxiety scores or generic QoL. The
mothers of children awaiting food challenge had lower
food allergy related parental burden (FAQL-PB chal-
lenge group 47.09 (SD = 18.46) comparison group
56.90 (SD = 23.04); t-test P = 0.036), but similar anxi-
ety, stress and general QoL score to mothers of children
in the comparison group. Outcomes of OFC are summa-
rized in Table 1.

Quality of Life, anxiety and stress measures in the child
and mother on the day of oral food challenge

Children surprisingly reported lower anxiety on the day
of challenge than their baseline anxiety. (SCAS;
P = 0.008) (Table 2). The reduced anxiety was signifi-
cant across all subscales (separation anxiety, social
phobia and generalized anxiety) apart from fear of
physical injury. There was no change in generic or
food-related QoL on the day of challenge in comparison
with baseline (Table 2). On the day of OFC, mothers had
significantly raised state (current) anxiety scores com-
pared with baseline (P = 0.007). There was no signifi-
cant difference in maternal generic or food related QoL,
trait-anxiety or stress levels on the day of challenge in
comparison with baseline (Table 2).

Medium term effect of food challenge on quality of life,
anxiety and stress measures in the child and mother

The children who underwent OFC had an improvement
in allergy related QoL (Avery; P = 0.016) and anxiety
(SCAS; P = 0.020), but not general QoL (PedsQL™;
P = 0.777) in the months following the challenge com-
pared with their baseline scores (Table 3). The allergy
related QoL improved even in the patients who had a

Non-challenged N = 63

Set 1 Questionnaire
Completed at home 

N = 62 

Set 2 Questionnaire 
3–6 months after return of set 1 N = 50 

Participants recruited in clinic N = 103 

Food challenge? 

Yes No 

Challenged N = 40 

Set 1 Questionnaire
Completed at home 

N = 34 

Set 2 Questionnaire 
Completed during food challenge N = 32 

Set 3 Questionnaire 
3–6 months after food challenge N = 31 

Fig. 1. Participant’s pathway.
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positive OFC (Avery pre-challenge 48.45 (SD = 9.62),
post-challenge 44.63 (SD = 5.40); mean difference
3.818 (SD = 5.437); t-test P = 0.042) and those children
who had ongoing allergies to other foods (Avery pre-
challenge 49.00 (SD = 9.723), post-challenge 45.45
(SD = 6.02); mean difference 3.583 (SD = 5.299); t-test
P = 0.039). This was in contrast to the children in the
non-challenged group who had no change in their mea-
sures of allergy related QoL, general QoL or general
anxiety scores as measured soon after their clinic
appointment, and 3-6months later (Table 3). For a
health related QoL scale, the minimal clinically impor-
tant difference (MCID) is the difference in patient func-
tion that is perceived as beneficial and would change
the patient’s management [16]. The MCID (based on
standard error of measurement for the scale [17]) for
Avery is 3.65, A mean improvement of score of 2.89, 3
–6 months following challenge is therefore approaching
MCID, and for patients who had a positive OFC is
greater than the MCID.

Mothers whose children underwent a food challenge
had a reduction in food allergy related parental burden,
but anxiety and stress scores did not change signifi-
cantly following the challenge compared with baseline
(Table 3). The improvement in food related parental

burden occurred even if the OFC was positive (FAQL-PB
pre-challenge 49.53 (SD = 17.79), post-challenge 43.61
(SD = 15.22); mean difference 5.92 (SD = 8.807) t-test
P = 0.032) or if the child had on-going allergies to
other foods (FAQL-PB pre-challenge 53.28(SD = 15.29)
post-challenge 45.78 (SD = 18.234); mean difference
7.500 (SD = 10.46); t-test P = 0.019). This was in con-
trast to the mothers of children who did not have a
challenge, who reported no improvement in food
related QoL or parental burden (Table 3).

Differences for the mother and child following food
challenge

Following a negative food challenge, mothers were
invited to provide ‘free text’ feedback about the
changes that had occurred in the 3–6 months since the
challenge. Thirteen of fourteen children had got intro-
duced to the peanut or tree nut that they had been
tested to into their diet, although only four were eat-
ing the whole peanut or tree nut, the remainder eating
it as an ingredient in food. Most mothers expressed
that they felt more relaxed or didn’t need to worry
(Table 4). One parent commented on the improved
experience when shopping, and another when eating

Table 1. Demographics and allergic history of the challenged children, and the comparison, non-challenged group

Challenged Group

(n = 40)

Non-challenged

Group (n = 63) P-value

Age mean (SD) 12.7 (2.9) 11.03 (2.9) 0.005

Gender male (%) 25 (63) 30 (48) 0.14

Atopic disease ever (%)

Asthma 20 (50) 44 (70) 0.13

Eczema 29 (73) 49 (78) 0.74

Hay fever 18 (45) 34 (54) 0.46

Experienced previous community reaction (%) 32 (80) 53 (84) 0.22

Previous history of anaphylaxis (breathing difficulties, wheeze,

collapse, cyanosis) (%)

20 (50) 28 (44) 0.69

Previous use of adrenaline for allergic reaction (%) 5 (13) 7 (11) 0.83

Peanut allergy (%) 17 (43) 19 (30) 0.14

Tree nut allergy (%) 8 (20) 8 (13)

Peanut and tree nut allergy (%) 15 (37) 36 (57)

Food allergy to foods other than PN or TN (%) 19 (48) 43 (68) 0.43

Most recent SPT mm median (IQR)* 4 (0–5)

N = 36

9 (8–12)

N = 56

<0.001

Most recent sIgE* 1 (1–5)

N = 27

27 (7–82)

N = 5

0.02

Outcome of OFC Negative 15

Mild/moderate 12

Severe 3

Medication to treat OFC AHist 10

AHist and HC 2

Epi plus others 3

*For challenged participants, the SPT and sIgE result relates to the index challenge food. For non-challenged participants the largest SPT or sIgE

result for peanut or tree nut is presented. Results are only presented if measured in past year.

TN, tree nut; PN, peanut; IQR, interquartile range; AHist, antihistamine; HC, hydrocortisone; Epi, epinephrine.
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out. No parent reported disadvantages following a neg-
ative challenge.

Seventeen mothers provided ‘free text’ information
following a positive challenge to explain the advanta-
ges and disadvantages they perceived surrounding the
OFC. More provided positive comments regarding the
OFC than negative ones, despite the fact that it had
confirmed that their child had ongoing allergy
(Table 4). Most of the positive comments related to feel-
ing more informed about their child’s allergy by having
the allergen confirmed. One mother felt that it had been
beneficial for her child to have experienced the symp-
toms of an allergic reaction whilst under medical super-
vision, and another felt that it was reassuring to know
that her child had reacted to a large dose. One mother
reported that she no longer felt that her child’s allergy
was ‘perverse.’ The most common disadvantage that
they reported for the challenge was the disappointment
that it confirmed ongoing allergy. Only one parent
reflected on the challenge itself, saying that the reac-
tion had scared both her and her son. It is notable that
this is despite three patients having severe reactions
requiring treatment with adrenaline.

Discussion

This is the first study to demonstrate the psychological
benefits for peanut and tree nut allergic children and
their mothers conferred by a food challenge. Impor-
tantly the study demonstrates a spectrum of measurable
psychological benefits for patients and their mothers,
even if the OFC result was positive.

We recruited children with an existing diagnosis of
peanut or tree nut when they attended our specialist
allergy clinic for review. This pragmatic study investi-
gated the psychological impact of clinically indicated
OFCs and we therefore used our normal decision mak-
ing processes rather than defining criteria for proceed-
ing to OFC as might be done for a clinical trial. At the
time that the participants completed their first set of
questionnaires, participants would have been informed
whether their SPT indicated possible resolution of their
allergy, and would have been aware whether they
would be likely to have an OFC. This might explain the
better food allergy related QoL reported by mothers and
children in the group awaiting OFC. The slightly older
age of the challenged group might also contribute to

Table 2. Comparison of the mother’s and children’s anxiety and stress scores on the day of challenge with those at baseline (paired t-test). Paired

data was available for n = 29 mothers and children

Scales (possible range of

scores for scale)

Pre-challenge,

mean (SD)

Day of challenge,

mean (SD)

Mean paired

difference, (95% CI) P value

Child (Avery)

Allergy-specific QoL

(↓ = ☺) (25–100)

47.83 (8.02) 46.29 (7.56) 1.54 (�0.18 to 3.26) 0.077

(SCAS)

Total anxiety score

(↓ = ☺) (0–114)

22.64 (15.53) 16.60 (11.36) 6.04 (1.72 to 10.36) 0.008*

(PedsQL™)

Total generic QoL

(↑ = ☺) (0–100)

79.50 (10.07) 78.90 (11.19) 0.60 (�1.90 to 3.10) 0.627

Mother (FAQL-PB)

Allergy-specific QoL

(↓ = ☺) (17–119)

49.77 (16.41) 48.00 (16.52) 1.76 (�2.15 to 5.69) 0.361

(STAI)

(↓ = ☺)

State-anxiety

(20–80)

30.96 (7.30) 36.32 (10.61) �5.36 (�9.11 to �1.61) 0.007**

Trait-anxiety

(20–80)

34.88 (7.79) 34.58 (8.90) 0.30 (�1.14 to 1.75) 0.665

(PSS)

Maternal Stress

(↓ = ☺) (0–56)

21.00 (5.36) 19.88 (7.71) 1.12 (�0.63 to 2.86) 0.197

(WHOQOL-Bref)

Psyc domain QoL

(↑ = ☺) (0–100)

71.96 (12.83) 71.794 (13.19) 0.16 (�2.75 to 3.07) 0.911

For significant results the effect sizes (Cohen’s d) were:

*SCAS 0.44;

**State STAI �0.59.

(↓ = ☺) lower score associated with better QoL or less anxiety; (↑ = ☺) higher score associated with better QoL or less anxiety.
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the better baseline QoL and anxiety, as these scores
were associated with age in the whole study population
and the association has been previously described [1].

On day of the oral food challenge

Mothers had increased anxiety on the day of OFC and
those supervising OFCs should be prepared to deal with
this increased parental anxiety during the visit. A food
challenge is likely to cause anxiety for a number of
reasons. Admission to a clinical area and waiting for
the result of an investigation in itself may cause anxi-
ety. In addition, the investigation is designed to pro-
voke an allergic reaction, and the parents are informed
of the potential for severe reactions. The procedure is
likely to retrieve memories of community reactions
which, for 50%, were severe. In comparison, the chil-
dren reported reduced anxiety on the day of challenge,
although the fear of physical harm domain remained
unchanged relative to baseline. The difference between
the mothers and children perhaps reflects their different
perception of risk [8, 18.] A qualitative approach would
be useful to gain further understanding of this unex-
pected finding [19].

There has been a suggestion in the literature that a
degree of anxiety may be beneficial to improve vigilance
and dietary compliance [11]. However, we have previ-
ously reported that anxiety did not improve adherence
to allergy management plans [10]. As anxiety increases
it is likely that any protective effect may disappear. It
remains unknown at what level anxiety may become
maladaptive for food allergy management, but very high
levels of anxiety are associated with clinical disorders,
such as generalized anxiety disorder, panic disorder and
obsessive compulsive disorder. Exhibition of symptoms
diagnostic of these disorders should be referred for ther-
apeutic interventions, such as cognitive behavioural
therapy. In contrast to this, an absence of anxiety may
lead to a lack of vigilance regarding food allergy man-
agement. This is an area that warrants further investiga-
tion to ascertain levels of anxiety that would require
either physician or therapeutic intervention.

Medium term consequences of the oral food challenge

Both children and their mothers reported improved
quality of life pertaining to food allergy following the
OFC, independent of the outcome of the challenge, or
whether the child had ongoing coexisting food aller-
gies. This reflects the benefits of having the allergic sta-
tus clarified. This is supported by the qualitative
responses that the mothers provided in the optional
‘free text’ response to what were the main advantages
and disadvantages of the food challenge. Those whose
child had a positive challenge reported disappointment

Table 4. Mothers were invited to explain what advantages or disad-

vantages they had perceived following the oral food challenge. The

comments provided by mothers following positive or negative food

challenges are provided. No mother of a child having a negative food

challenge reported any disadvantages to the investigation

Comments about advantages following a negative food challenge:

Psychological benefits of having diagnosis removed:

“Not having to worry about him eating peanuts if he wants to.”

“As a parent I feel much more relaxed about what she eats.”

“Can relax more that they might come into contact with nuts and will

be OK.”

“Feel more confident about choices.”

“It was great to know that he isn’t allergic to almond.”

“Some peace of mind as to the extent of my son’s allergies.”

“Do not have to worry about eating nuts any more.”

“To know [son’s name] doesn’t have an allergy.”

“Discussed allergy more openly, feel less anxiety.”

Impact on life style:

“With the result she got the ability to lead a normal life. No more

questioning chefs at restaurants, being able to choose foods based on

look, smell or taste, not contents.”

“Makes shopping easier.”

Comments about advantages following a positive food challenge:

Greater clarity/information about their child’s allergic status:

“Greater certainty about what he is allergic too”

“Confirming the need to avoid peanut and carry Epipens”

“Being more definite about the need to avoid walnuts and brazil nuts”

“We were able to determine exactly what my daughter was

allergic to”

“Confirming allergy to tree nuts”

“Proved exactly what he is allergic to”

“Knowing what she can eat/should avoid.”

“Knowing that she is allergic to all nuts”

“He is now allergic only to peanuts so we feel less worried about the

risk of anaphylaxis.”

“To find out if his allergy is still present, if any changes have

occurred.”

“Able to now look for specific nuts rather than all nuts.”

Other advantages:

“Recognising the effects of allergens in a safe environment.”

“Knowing that he is not affected by small amounts of nuts”

“That his allergy is not as ‘perverse’ as we originally thought.”

Comments about disadvantages following a positive food challenge:

Disappointment that the allergy had persisted:

“Disappointment that the child has a negative reaction to the food

challenge.”

“Another food substance to avoid! Greater sense of need to be

careful- more of a burden.”

“The disappointment of it still being positive.”

“Just the disappointment.”

“Knowing that she is allergic to peanuts after thinking that the

problem had been resolved.”

“The disappointment after believing that she may not be allergic to

the nuts.”

Other disadvantages:

“Experiencing different results at home to the hospital.”

“Scared my poor son and myself on the day!”

“Reinforced the small amount of peanut required to trigger

a reaction.”

© 2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 1–9
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at the persistence of their allergic status, but most also
commented on the advantage of having greater clarity
(Table 4). The positive benefits of a negative challenge
were predictable, with most mothers commenting on
feeling more relaxed now that they could reintroduce
the food to the diet. Only a couple of parents reflected
on the lifestyle improvements when shopping or eating
out. This might reflect the fact that most children had
persisting allergy to other foods and requiring ongoing
vigilance. The generic QoL scales and anxiety and per-
ceived stress measurements did not change following
the challenge. This highlights the importance of using
disease-specific questionnaires (e.g. Avery, FAQL-PB) in
food allergy studies, rather than generic questionnaires
(PedsQL, WHOQOL-BREF). The impact of IgE-mediated
food allergy is different to that of most chronic dis-
eases, with the child having no regular symptoms, but
with the constant risk of life-threatening reactions. The
food specific questionnaires successfully detected
improvements in QoL following OFC, demonstrating
their potential for use in intervention studies and clini-
cal practice.

At the start of this study, no food allergy specific
quality of life questionnaire was validated in children.
We, therefore, used a previously used [8, 10, 11] tool
developed by Avery et al. Supporting the validity of
the ‘Avery questionnaire’, it demonstrated longitudinal
change and consistency in groups as expected. A multi-
national study has recently developed and validated
[20] a questionnaire (Food Allergy QoL- Parent form
FAQLQ-PF) to assess parental perception of QoL in chil-
dren aged 0–12 years with food allergy. FAQLQ-PF will
be an important tool for future health related QoL and
food-related anxiety studies in allergic children.

Negative food challenges for patients previously
diagnosed with food allergy should logically be fol-
lowed by reintroduction of the food. Eigenmann et al.
identified that not all patients will reintroduce the food,
and studied the possible reasons behind such a decision
[21]. In their study, 25% of respondents had not re-
introduced the food following a negative food challenge
and they suggest that neither the severity of initial
reaction, previous anxiety of accidental reaction or pro-
longed avoidance diet influenced the decision regarding
reintroduction of the food. It is our practice to empha-
size the necessity of introducing the food as a regular
part of the diet following a negative food challenge to
avoid resensitization to the food [22]. Only one of our
patients had not introduced the food to the diet, and
reported that this was because they did not like the
taste, smell or texture. They were, however, eating
products that were labelled with ‘may contain’ warn-
ings. A number of our patients had circumvented the
problem of disliking the taste by eating nuts as an
ingredient, but not in an overt form.

Clinical implications and future directions

This study clearly demonstrates improvements in food
related quality of life for children with food allergy
and their mothers following a food challenge. In many
cases, this was despite a challenge confirming persist-
ing allergy, or the child having ongoing allergies to
other foods. This suggests that the intervention of the
challenge is in itself beneficial to the family, even if
they have ongoing issues surrounding food allergy.
The OFC can therefore be considered as both a diag-
nostic and therapeutic tool. The comments made by
mothers 3 months following the challenge indicate that
the clarification of an ongoing allergy was beneficial,
even if disappointing. Our study also confirms that
with firm advice to reintroduce the food into the diet,
a high introduction rate can be accomplished. Oral
food challenge requires clinical resources and time; this
study supports its use in specialist care confirming that
OFC not only provides clinical information that influ-
ences management, but also imparts psychological
benefits.

This study demonstrates the potential use of disease-
specific questionnaires as an outcome measure in food
allergy intervention studies and standard clinical care.
The existence of a number of validated questionnaires
(e.g. QoL, anxiety) enables researchers to choose tools
pertinent to their study design and population. Future
research should include qualitative studies to gain
understanding of the elements of the OFC that render it
of psychological benefit to children and their parents.

Author contributions

JSAL had the concept for the study and was responsible
for the study conduct and governance. JSAL and RCK
designed the study. NFI, RP and AJC recruited patients,
collected data, input data into SPSS. RMK, LB, DK,
MEL, GR and JSAL recruited patients and were respon-
sible for clinical care of participants. GS retrieved and
analysed additional data requested by reviewers. JSAL
analysed the data and drafted the article. All authors
commented on the draft documents.

Acknowledgements

The material in this publication includes use of the
WHOQOL-UK and the assistance of the University of
Bath and the World Health Organization is acknowl-
edged.

Conflict of interest

The authors declare no conflict of interest.

© 2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 1–9

8 R. C. Knibb et al.



References

1 Cummings AJ, Knibb RC, King RM,

Lucas JS. The psychosocial impact of

food allergy and food hypersensitivity

in children, adolescents and their fami-

lies. Allergy 2010; 65:933–45.
2 Fleischer DM, Conover-Walker MK,

Christie L, Burks AW, Wood RA. The

natural progression of peanut allergy:

resolution and the possibility of recur-

rence. J Allergy Clin Immunol 2003;

112:183–9.
3 Fleischer DM, Conover-Walker MK,

Matsui EC, Wood RA. The natural his-

tory of tree nut allergy. J Allergy Clin

Immunol 2005; 116:1087–93.
4 Thong BY, Hourihane JO. Monitoring

of IgE-mediated food allergy in child-

hood. Acta Paediatr 2004; 93:759–64.
5 DunnGalvin A, Cullinane C, Daly DA,

Flokstra-de Blok BM, Dubois AE, Ho-

urihane JO. Longitudinal validity and

responsiveness of the Food Allergy

Quality of Life Questionnaire – Parent

Form in children 0-12 years following

positive and negative food challenges.

Clin Exp Allergy 2010; 40:476–85.
6 Kemp AS, Allen CW, Campbell DE.

Parental perceptions in egg allergy:

does egg challenge make a difference?

Pediatr Allergy Immunol 2009; 20:

648–53.
7 Zijlstra WT, Flinterman AE, Soeters L,

Knulst AC, Sinnema G, L’Hoir MP

et al. Parental anxiety before and after

food challenges in children with sus-

pected peanut and hazelnut allergy.

Pediatr Allergy Immunol 2010; 21:

e439–e445.
8 King RM, Knibb RC, Hourihane JO.

Impact of peanut allergy on quality of

life, stress and anxiety in the family.

Allergy 2009; 64:461–8.
9 Du TG, Santos A, Roberts G, Fox AT,

Smith P, Lack G. The diagnosis of IgE-

mediated food allergy in childhood.

Pediatr Allergy Immunol 2009; 20:

309–19.
10 Cummings AJ, Knibb RC, Erlewyn-

Lajeunesse M, King RM, Roberts G,

Lucas JS. Management of nut allergy

influences quality of life and anxiety

in children and their mothers. Pediatr

Allergy Immunol 2010; 21:586–94.
11 Avery NJ, King RM, Knight S, Hourih-

ane JO. Assessment of quality of life in

children with peanut allergy. Pediatr

Allergy Immunol 2003; 14:378–82.
12 Spence SH. A measure of anxiety

symptoms among children. Behav Res

Ther 1998; 36:545–66.
13 Cohen BL, Noone S, Munoz-Furlong A,

Sicherer SH. Development of a ques-

tionnaire to measure quality of life in

families with a child with food allergy.

J Allergy Clin Immunol 2004; 114:

1159–63.
14 Cohen S, Kamarck T, Mermelstein R.

A global measure of perceived stress.

J Health Soc Behav 1983; 24:385–96.
15 Spielberger CD, Gorusch RL, ushene R,

acobs GA. Manual for the State-Trait

Anxiety Inventory (STAI). Palo Alto,

CA: Consulting Psychologists Press,

1984.

16 Jaeschke R, Singer J, Guyatt GH. Mea-

surement of health status. Ascertaining

the minimal clinically important differ-

ence. Control Clin Trials 1989; 10:

407–15.
17 Wyrwich KW, Tierney WM, Wolinsky

FD. Further evidence supporting an

SEM-based criterion for identifying

meaningful intra-individual changes in

health-related quality of life. J Clin

Epidemiol 1999; 52:861–73.
18 Monks H, Gowland MH, MacKenzie H,

Erlewyn-Lajeunesse M, King R, Lucas

JS et al. How do teenagers manage

their food allergies? Clin Exp Allergy

2010; 40:1533–40.
19 Gallagher M, Worth A, Sheikh A. Clin-

ical allergy has much to gain from

engagement with qualitative research.

Allergy 2009; 64:1117–9.
20 DunnGalvin A, de BlokFlokstra BM,

Burks AW, Dubois AE, Hourihane JO.

Food allergy QoL questionnaire for

children aged 0–12 years: content,

construct, and cross-cultural validity.

Clin Exp Allergy 2008; 38:977–86.
21 Eigenmann PA, Caubet JC, Zamora SA.

Continuing food-avoidance diets after

negative food challenges. Pediatr

Allergy Immunol 2006; 17:601–5.
22 Fleischer DM, Conover-Walker MK,

Christie L, Burks AW, Wood RA. Pea-

nut allergy: recurrence and its man-

agement. J Allergy Clin Immunol 2004;

114:1195–201.

© 2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 1–9

Quality of life following food challenge 9


