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Clinical Implications
� Both education about the low risk of casual exposure and
education in addition to having the patient touch peanut/
nut reduced patient and parent worry about being near or
touching their allergen.
TO THE EDITOR:

Peanut and tree nut allergies impact quality of life.1 Patients
often fear casual exposure, including airborne and skin contact,
which are unlikely to cause a severe reaction.2 Teenagers in one
study indicated that touching their allergen was higher risk than
some ingestion exposures.3 However, skin contact does not
typically cause systemic reactions.4,5 In a study by Wainstein
et al,4 a gram of peanut butter was placed for 15 minutes on the
skin of 281 children who were skin prick test positive to peanut
with no systemic reactions. In a double-blind, placebo-controlled
study by Simonte et al,5 30 children with a history of a severe
reaction to peanut were challenged to sniff and touch peanut
butter. No child experienced respiratory or systemic symptoms.
Experts recommend that practitioners educate patients regarding
the relative danger of ingestion versus casual allergen exposure.2,6

To decrease fear regarding casual exposure, Children’s Mercy
Hospital offers proximity challenges whereby a jar containing the
allergen is brought increasingly closer to the allergic child.7 If
there is no reaction, a contact challenge is done whereby a dab of
the allergen is placed onto the skin. No patient in the practice
experienced a systemic reaction.7 However, the physicians in this
practice did not report outcomes or compare this approach to
other methods.

We hypothesized that a behavioral intervention in which
patients are instructed to touch their allergen, along with verbal
education about the low risk of casual exposure, would result in a
greater reduction of patient worry compared with verbal educa-
tion alone. We also hypothesized as secondary outcomes that
parental worry would decrease and there would be a lasting
positive impact on comfort with casual exposure, anxiety, and
quality of life.

We conducted a prospective, randomized controlled trial in a
pediatric food allergy practice in New York, the Jaffe Food Allergy
Institute (ClinicalTrials.Gov registration: NCT03349047).
Enrollment criteria included patients aged 9 to 17.5 years with
peanut or tree nut allergy. Their parents were also enrolled.
Enrollment required that the patient answered “yes” to the ques-
tion “Are you worried or troubled by the thought of being near or
touching peanut or tree nuts?” The study was approved by the
Icahn School of Medicine at Mount Sinai’s Institutional Review
Board and involved written parental consent and child assent.

The primary outcome was the difference in patient-reported
worry about casual exposure on a 10-point Likert scale
anchored from 1 (¼Not at all worried) to 10 (¼Extremely
worried) pre-post the study interaction in the intervention group
compared with the control group. Prespecified secondary and
exploratory outcomes were also evaluated and presented here.
The description of the secondary and exploratory outcomes,
power calculations, and additional statistical methods and the
questionnaires used are available in this article’s Methods and
Results sections in the Online Repository at www.jaci-inpractice.
org, and the full questionnaires are available in this article’s
Online Repository at www.jaci-inpractice.org.

After consent, but before randomization, patients and parents
were asked to complete self-report questionnaires and then half the
sample (n ¼ 30) was randomized to the intervention (touching
their allergen and education) and the other half (n ¼ 30) was
randomized to the control condition (education alone).
Randomization was achieved with a random number generator
and placement of the allocation group into individual envelopes by
an investigator independent from the one pulling each envelope.
Immediately after the study procedures, participants in both
groups answered another set of questionnaires assessing their worry
regarding casual exposure. One month after the visit, participants
and their parents were sent a follow-up questionnaire packet
electronically that was identical to that completed on the day of
enrollment. Patients who did not send the packet back were
emailed weekly for 2 months to remind them to complete it.

Patients in the control group were given education by one of
the investigators who is also a physician in the clinic (T.W.)
about being in proximity of and having contact with peanut and/
or tree nuts. Education was scripted as follows: “Severe reactions
happen from eating the allergic food. Being near a food or
touching it is not likely to cause any reaction. If it did cause a
reaction it would be a local itch or redness at the area touched,
but even this is uncommon. You should be able to wash the area
and not have any problem. In studies where peanut butter was
put on the skin of children who were allergic, most had no
symptoms and those who did only had rash or itch where the
peanut touched them. No patient had a worse reaction. Another
study had peanut-allergic children sniff peanut butter for 10
minutes and no one had a reaction from this.” Patients in the
intervention received the same education by the same investi-
gator (T.W.), and both groups were allowed to ask questions
regarding casual exposure. The intervention group participant
was asked to hold a cup with a nut kernel in it and instructed to
touch the nut with their finger. The maximum time allotted for
each step was 5 minutes, and verbal encouragement by the
family/investigator was allowed but no coercion. After the
intervention the patients washed their hands. The physician who
gave the education was present during the entirety of the
intervention.

One hundred forty-nine eligible patients were identified and
approached (Figure 1). Seventy-three patients responded “no” to
the screening question. Seventy-six patients endorsed worry; 13
patients declined to consent because they were too worried about
2039
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Assessed for eligibility (n = 149)

Excluded (n = 89)
Not meeting inclusion criteria (did not 

endorse worry) (n = 73)
Declined to participate because too 

worried (n = 16)

Lost to follow-up (did not complete follow up 
survey) (n = 6) 

Allocated to intervention (n = 30)
Received allocated intervention (n = 30)

Lost to follow-up (did not complete follow up 
survey) (n = 6)

Allocated to intervention (n = 30)                     
Received allocated intervention (n = 30)

Allocation

Follow-Up Analysis

Randomized (n = 60)

FIGURE 1. Enrollment flow diagram.
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the intervention and 3 patients declined because the parent was
too worried to participate. All patients completed the study in
the group to which they were assigned. Forty-eight patients
completed the follow-up questionnaires, 24 from each condition.

The mean age of the patients was 12.5 years and 55% were
male (for additional demographic and clinical characteristics, see
Table E1 in this article’s Online Repository at www.jaci-
inpractice.org). Regarding allergic reactions, 94.8% reported
previous reactions, 48.3% with severe symptoms affecting
breathing or circulation and 38% with epinephrine use, and
35.6% reported reactions from casual exposure.

For the primary outcome, average patient worry score in the
intervention group (received education and touched the
allergen) decreased from a baseline of 5.90 � 2.23 to 3.27 �
2.03 and the average patient scores in the control group
(received education alone) decreased from a baseline of 5.98 �
2.56 to 4.15 � 2.83 immediately after the study (Table I).
There was no statistically significantly greater decrease in worry
about casual exposure pre- to immediately postintervention
between the intervention group and the control group, which
was the primary outcome (P ¼ .12, partial eta squared ¼ .04).
All patients from both conditions reported decreased worry
about casual exposure from before to immediately after the
study intervention, and this result was statistically significant for
all surveyed questions (P < .001).

Parents within both the intervention and control groups also
reported decrease in worry for all surveyed questions (Table I; P<
.001). Parent average reported scores on worry about casual
exposure decreased from 6.23 � 2.58 to 3.87 � 2.40 in the
intervention group and 6.73� 2.48 to 3.07� 2.20 in the control
group immediately after the study. Similar to the patients, the
intervention was not statistically different from the control. The
only difference noted was that parents in the control group, when
compared with those in the invention group, had a greater decrease
in score when reporting worry about their child being near or
touching the nut (P ¼ .03; partial eta squared ¼ .08).

When examining parent- and patient-reported worry about
casual exposure from before to 1 month after the visit, a similar
pattern was observed and all had a statistically significant decrease
in worry within groups irrespective of condition, but the inter-
vention was not statistically different to control (see Table E2 in
this article’s Online Repository at www.jaci-inpractice.org).
Parents in both the intervention and control groups had
improvement in quality-of-life measures 1 month after the visit
(P ¼ .03 and .01, respectively), but there was no statistical dif-
ference between groups (P ¼ .76, partial eta squared ¼ .00; see
Table E3 in this article’s Online Repository at www.jaci-
inpractice.org). There was a statistically significant difference in
parent-reported anxiety scale measures between the conditions
(P ¼ .01; partial eta squared ¼ .14), with the control group
showing a significant improvement in anxiety scores whereas the
intervention group showed no difference. There was no statisti-
cally significant difference in patient-reported anxiety scores be-
tween or within groups from before and 1 month after the visit.
There was a high satisfaction rate with participating (see Methods
and Additional Results sections in this article’s Online Reposi-
toryat www.jaci-inpractice.org).

In summary, we found that both education and education with
a behavioral intervention of allergen touch resulted in a statistically
significant decrease in both patient- and parent-reported worry in
both study arms and parents in both arms had improvement in
quality-of-life scores 1month after the visit. In addition, no patient
in the intervention group dropped out or had an adverse outcome.
The primary objective of the studywas to compare education alone
with education plus touching regarding the outcome of child-
reported worry and we did not find a statistically significant dif-
ference. However, in powering the study we had not anticipated
such a strong improvement among those receiving education alone
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and there were trends (see Table I) suggesting a stronger effect of
education plus touching compared with education alone. A larger
study would be needed to define the potential advantage of the
additional demonstration.

One significant difference in comparing intervention to con-
trol was that parents who received education alone reported
greater improvement regarding worry about their child being
near or touching the nut than the intervention group. This
finding could reflect a particular benefit of education or may be
spurious in the wake of multiple comparisons; we therefore have
exercised caution in our interpretations. Parent-reported child
anxiety measures at 1 month follow-up also improved in the
control group more than in the intervention group, but this may
have reflected regression toward the mean because controls had a
higher baseline score for this index. However, there was no
difference in patient-reported anxiety 1 month after the inter-
vention in either condition and the study did not improve
patient-reported general anxiety.

The major strength of the study was that it was a randomized
controlled trial. Additional advantages include the “real-world”
approach to education, allowing patients to ask questions, and
including a relatively easy-to-perform behavioral component of
touching. Limitations include that the sample size was too small
to detect small differences between the 2 groups. On the one
hand, it is encouraging that both interventions were beneficial;
nonetheless, there remains an open question whether the
demonstration adds significantly to the improvement. Also, the
sample was relatively homogeneous (Table E1). Therefore, our
results may not be generalizable to the population at large, and
the sample was too small to perform subgroup analyses by
characteristics such as age or baseline anxiety. The same inves-
tigator provided the education in both the control and inter-
vention patient populations. This helped to standardize the
common components, but may be a more difficult model to offer
in practice. Of note, about half (51%) of the potentially eligible
patients approached endorsed worry about casual exposure,
suggesting that casual exposure is a significant concern among
children and teenagers with peanut and tree nut allergy. This
study could not address those who were too worried to partici-
pate, for whom perhaps the intervention could have had the
greatest positive or negative impact. In addition, although most
participants (80%) completed the follow-up surveys, it is possible
that the sustained benefits of decreased worry and improvement
in quality of life were the result of biases in willingness to return
surveys. However, because an equal number of questionnaires
were completed in each group, this was unlikely to impact the
between-group results.

In this study, it was demonstrated that worry about casual
exposure is common in patients with peanut and tree nut allergy,
as well as their families, and simple education about the risks of
casual exposure given at routine office visits can significantly
decrease worry and have improvements in quality of life in this
population, which were sustained 1 month after the visit. The
education given can be delivered in less than 2 minutes at routine
visits, which offers strong translational capacities. Furthermore,
the impact was robust for patients and their parents across a
range of measures assessing worry about casual exposure and
quality of life. The additional behavioral modality of having the
participant touch the allergen may add to the effect, or add to the
effect in selected patients, but a larger study is needed to address
this possibility.
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METHODS

Power and statistics
The study was powered to conduct a repeated-measures (pre-

post) factorial ANOVA with 2 groups and a minimum of 0.8
power to detect medium size differences defined as partial eta
squared ¼ .25. For this analysis, it was determined that the study
would require 34 unique tests (pre-post information on 17
subjects per group) using Cohen’s definitions operationalized
with G*Power software.E1 Based on the possibility of attrition
and possible difficulty obtaining follow-up measures outside of
clinic visits, it was determined that a final recruitment goal of
n ¼ 30 in each group would provide a sufficient number of
subjects to detect a small-to-medium effect size for both the
primary and secondary analyses of the primary outcome.

Descriptive statistics are reported for sociodemographic char-
acteristics and allergy characteristics; all P values are 2-tailed. To
compare baseline sociodemographic and allergy characteristics
across groups, independent samples t tests and chi-square tests
(for categorical variables) were used. Repeated-measures factorial
ANOVAs were used to compare outcome measures from pre-
intervention to postintervention between the conditions. All
statistical analyses were run using the statistical software package
SPSS Statistics version 24 (IBM Corporation, Armonk, NY). A P
value of less than .05 was considered significant.

Secondary outcomes evaluated the difference in patient-
reported and parent-reported worry before and after the inter-
action as well as 1 month afterward between and within the
control and intervention groups. Exploratory outcomes also
included patient- or parent-reported anxiety and quality of life
before the study and at 1-month follow-up.

The following instruments, in addition to the Likert scales for
worry related to casual exposure that were modeled on a previous
study,E2 were used in this study (complete copies of the ques-
tionnaires are found online as well).

Demographic and allergy characteristics

Family demographic characteristics, information on severity of
previous allergic reactions, and whether the child experienced a
previous reaction due to casual exposure were recorded.
Screen for Child Anxiety-Related Emotional

Disorders (parent version)
This is a 17-item questionnaire, designed for parents, that is

used to assess symptoms of separation anxiety and generalized
anxiety and in children aged 8 to 18 years. It is revised from the
original Screen for Child Anxiety-Related Emotional Disorders,
and it is a reliable and valid screening tool for clinically referred
or primary care populations.E3,E4 Items are scored on a 3-point
Likert scale ranging from 0 (not true or hardly ever true) to 2
(very or often true).

Screen for Child Anxiety-Related Emotional

Disorders (child version)
This is a 17-item questionnaire, designed for the patient, which

is used to assess symptoms of generalized anxiety and separation
anxiety in children age 8 to 18 years. Validity was established in
pediatric populations.E5,E6 The Likert scoring is as above.

Food Allergy Quality of Life-Parental Burden
E7

This food quality-of-life measure has been validated on par-
ents of children with food allergy.

Acceptability and feasibility questionnaire—parent

and child versions
One questionnaire asks the parent whether participating in the

study was beneficial to both parent and child, and the other
questionnaire asks the patient whether participating in the study
was beneficial to them.

RESULTS

Acceptability
In regard to study acceptability, 97% of patients and parents in

the intervention group and 89% of parents and 93% of patients in
the control group reported that the session was beneficial. Ninety-
three percent of parents and 83% of patients in the intervention
group found that the session improved their understanding about
the topic comparedwith 86%of parents and 93%of patients in the
control group.On a scale of 1 to 10, where 1 is “not helpful” and 10
is “extremely helpful,” parents in the intervention group had a
mean score of 8.17� 2.17 and patients had amean score of 7.45�
2.35. In the control group, parents’ mean score was 8.37 � 1.99
and patients’ mean score was 7.6 � 1.79.



FIGURE E1. Questionnaire packet.
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FIGURE E1. (CONTINUED).
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FIGURE E1. (CONTINUED).
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FIGURE E1. (CONTINUED).

J ALLERGY CLIN IMMUNOL PRACT
JULY/AUGUST 2019

2042.e6 CLINICAL COMMUNICATIONS
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TABLE E1. Demographic characteristics of the sample by condition

Characteristic

Intervention

(n [ 30)

Control

(n [ 30)

Total

(N [ 60) P value

Caregiver 0.10

Mother 27 (90) 22 (73.3) 49 (81.7)

Father 3 (10) 8 (26.7) 11 (18.3)

Age (y), mean � SD 12.1 � 2.8 12.9 � 2.5 12.5 � 2.7

Sex: male 19 (63.3) 14 (46.7) 33 (55) 0.19

Ethnicity, non-Hispanic 27 (90) 27 (90) 54 (90) 1.00

Race

American Indian/Alaskan native 1 (3.3) 0 (0) 1 (1.7) 0.31

Asian 1 (3.3) 6 (20) 7 (11.7) 0.04*

White/Caucasian 21 (70) 24 (80) 45 (75) 0.37

Native Hawaiian/Pacific Islander 0 (0) 0 (0) 0 (0) NA

Black 0 (0) 0 (0) 0 (0) NA

Annual household income, >$150K 19 (73.1) 23 (76.7) 42 (75) 0.66

Highest level of school completed 0.33

High school 1 (3.7) 0 (0) 1 (1.8)

Some college 2 (7.4) 1 (3.3) 3 (5.3)

2-y college degree 0 (0) 2 (6.7) 2 (3.5)

4-y college degree 10 (37.0) 6 (20) 16 (28.1)

Graduate degree 12 (44.4) 19 (63.3) 31 (54.4)

No. of food allergies, mean � SD 3.10 � 2.27 3.13 � 1.66 3.12 � 1.91 0.58

History of allergic reactions 26 (89.7) 29 (96.7) 55 (94.8) 0.08

Previous reaction that led to difficulty breathing or reduced consciousness 13 (43.3) 16 (53.3) 29 (48.3) 0.31

Previous epinephrine use 11 (36.7) 12 (40) 23 (38.3) 0.59

Previous reaction from casual exposure 10 (33.3) 11 (37.9) 21 (35.6) 0.04*

NA, Not applicable/available.
Note. Values represent n (%) unless otherwise indicated. P values based on a Pearson c2. Last 3 queries allowed yes/no/unsure replies. For previous reaction from casual
exposure (being near/touching), the P value reflects disparity in those unsure: in the intervention group 1 unsure and in the control group 7 unsure (P ¼ .04).
*P < .05 (2-tailed).

TABLE E2. Outcomes between the intervention and control groups from preintervention to 1 mo postintervention

Outcome

Intervention Control

P value

between groups

Preintervention,

mean – SD

1 mo post,

mean – SD

P value

within groups

Preintervention,

mean – SD

1 mo post,

mean – SD

P value

within groups

Primary outcome: Child report of worry
about being near or touching the allergen

5.90 � 2.23 3.18 � 1.76 <0.001 5.98 � 2.56 3.83 � 2.71 <0.001 0.42

Child report of worry about being around
someone eating the allergen

5.27 � 2.35 3.77 � 2.07 <0.001 5.05 � 2.70 3.96 � 2.98 <0.001 0.53

Child report of worry about someone
touching them after they have eaten the
allergen

7.13 � 2.21 4.36 � 1.92 <0.001 6.50 � 2.46 4.22 � 3.06 <0.001 0.44

Parent report of worry about their child being
near or touching the allergen

6.23 � 2.58 3.88 � 1.87 <0.001 6.73 � 2.48 4.71 � 2.93 <0.001 0.92

Parent report of worry about thought of your
child being around someone eating the
allergen

6.40 � 2.84 4.17 � 2.30 <0.001 6.30 � 2.72 4.42 � 2.84 <0.001 1.00

Parent report of worry about someone
touching their child after eating the
allergen

7.47 � 2.57 4.63 � 2.45 <0.001 7.20 � 2.43 4.54 � 3.08 <0.001 0.92

Parent report of perception of child’s worry
about being near or touching the allergen

7.37 � 1.77 5.29 � 1.88 <0.001 7.30 � 1.97 5.38 � 3.19 <0.001 0.76

Note. Results presented as means.
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TABLE E3. Comparison of QOL and SCARED surveys between and within groups from baseline and 1 mo after the visit

Questionnaire

Intervention Control

P value

between groupsBaseline

1-mo

follow-up

P value

within group* Baseline

1-mo

follow-up

P value

within group

QOL 33.79 � 18.21 27.96 � 18.33 .03 37.30 � 21.02 30.38 � 19.73 .01 .76

Parent SCARED 6.05 � 5.95 7.41 � 7.46 .13 9.10 � 7.52 7.00 � 5.67 .04 .01

Patient SCARED 9.75 � 7.49 8.05 � 7.13 .11 9.29 � 2.95 8.70 � 7.58 .56 .45

QOL, Quality of life; SCARED, Screen for Child Anxiety-Related Emotional Disorders.
*P < .05 (2-tailed).
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