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Abstract

Background: Little is known about environmental food allergen exposure on school surfaces.

Objective: Compare the distribution of major food allergens in floor dust and table wipe

samples from elementary schools, and dust samples from students’ homes.

Methods: In this sub-study of the School Inner-City Asthma Study-Il, 103 table wipe samples
and 98 floor dust samples from cafeterias and classrooms in 18 elementary schools were
analyzed for milk, peanut, cashew, hazelnut and egg by multiplex array. Home kitchen floor and

bed dust samples from 90 students were also analyzed.

Results: Food allergens were detectable in schools, but at significantly lower levels than in
homes (p<0.001). In schools, milk and peanut were detected in all table wipe samples; milk and
egg were detected in all floor dust samples. Cafeteria table wipe samples contained significantly
higher levels of milk, peanut, hazelnut, and egg, compared with classrooms. Cafeteria floor dust
samples contained higher levels milk than classrooms. Peanut-restrictive policies did not
consistently reduce environmental peanut exposure in schools. Peanut allergen was lower in
dust from homes of students with peanut allergy (n=5) compared to without (n=85) (p<0.001).
Reassuringly, peanut allergen in the schools of peanut-allergic students was not significantly

different than in their homes.

Conclusion: Food allergens were readily detectable on tables and floors in elementary schools,
but at levels lower than in students’ homes. For peanut-allergic students, the levels of
detectable peanut in their schools were not higher than their homes. The low levels of
detectable food allergens in school environments are unlikely to result in severe allergic

reactions.
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Highlights Box:
What is already known about this topic? Food allergen proteins are detectable in table wipes

and vacuumed floor samples in inner-city US elementary schools.

What does this article add to our knowledge? Milk, egg, peanut, and tree nut allergens are
readily detectable in environmental samples from US elementary schools, but at lower levels

than in students’ homes.

How does this study impact current management guidelines? Further investigation is

needed to determine the clinical implications and possible impact on school policies.

Key Words: food allergen, food allergy, inner-city, school, exposure, environment, multiplex

array for foods

Abbreviations: FA: food allergy, MARIA: multiplex array for indoor allergens, SICAS-II: School

Inner-City Asthma Study Il
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Introduction

The prevalence of IgE-mediated food allergy (FA) is increasing, with milk, egg, peanut,
and tree nuts being the most common triggers in pediatric patients.? Small amounts of these
allergens can accumulate in the dust which collects on table surfaces and floors. Cutaneous
contact to peanut in home dust has been associated with an increased risk of peanut
sensitization, especially in children with atopic dermatitis.®>* For people with established FA,
reactions from food protein in the environment is a concern.® Prior studies have evaluated
environmental food allergen exposures in homes, restaurants, and airplanes.®® Children spend
the majority of their days in school, and little is known about food allergen exposure in the
school environment. To date, US studies evaluating environmental food exposure in schools
have focused exclusively on peanut.” *° In 2004, Perry et al. reported that Ara h 1 was detected
by monoclonal ELISA on only one water fountain, and not on desks or cafeteria tables, in six
schools.? In contrast, in 2017, Sheehan et al. found that whole peanut protein was detectable by
polyclonal ELISA in 100% of vacuumed floor dust samples from 18 elementary schools.
Despite studies evaluating peanut exposure in schools, there is little understanding of the
distribution of non-peanut environmental food protein levels and how they compare across US
homes and schools. Furthermore, there is little evidence that food allergen-restrictive policies

reduce allergic reactions or improve quality of life.****

The major objectives of this study were to: 1) evaluate the detection rates and quantify
levels of the major food allergens: milk, peanut, tree nuts and egg, in table wipes and floor dust
in schools; 2) determine the difference in food allergen levels in cafeterias compared to
classrooms; and 3) compare distribution of food allergen levels across home and school

environments of children with and without IgE-mediated FA.
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Materials & Methods
School Inner-City Asthma Study Il (SICAS-II)

This was a sub-study of SICAS-II, a prospective study intervening upon school-specific
environmental risk factors for asthma (ClinicalTrials.gov Identifier: NCT02291302).'* **> Boston
Children’s Hospital Institutional Review Board and the participating school systems approved
the protocol. All 18 elementary schools from the first two years of SICAS-II were included and
samples were collected prior to the SICAS-II intervention. All schools allowed students to bring
peanut and tree nut-containing foods, but 13 individual classrooms restricted peanut. Ninety

students had dust samples collected from their home kitchen floors and beds.

Sample collection

Wipes from 103 tables/desks were analyzed for food allergen, one from each of the 86
classrooms and 17 cafeterias. One square foot on a table/desk was wiped with filter paper
(Kimwipes 4x8, Kimberly-Clark, Roswell, GA) moistened with endotoxin-free extract (phosphate
buffered saline, pH 7.4, containing 1% Tween-20, Sigma-Aldrich, St Louis, MO).* Floor dust
samples from the same room as the table/desk wipe samples were also collected, as previously

described,*” 8

of which 98 (95.1%) had sufficient quantity of dust for analysis (16 from
cafeterias, 82 from classrooms). School samples were obtained after student dismissal. One
sample from the bed and one sample from the kitchen floor were collected from the homes of 90
students. Floor and bed samples were obtained per standardized protocol using a vacuum
(Oreck model BB870-AD, Oreck, Nashville, TN) with dust collector (DACI laboratory, Johns

Hopkins University, Baltimore, MD).'® Table wipe samples were extracted as previously

described.” Dust samples were sieved and extracted for allergen measurement.
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Measurement of Food Allergens

Food allergens were measured using a multiplex array for indoor allergens (MARIA)
which has been used to assess indoor allergen exposure in SICAS.?* %" |t measured seven food
allergens simultaneously (Luminex xMAP, Luminex Corp., Austin TX) using the same
monoclonal antibody pairs that have been used in ELISA.?> Mass spectrometry calibration

standards showed_>95% purity.

Table wipe and dust samples were analyzed for milk (Bos d 5-B-lactoglobulin), peanut
(Ara h 3, Ara h 6), cashew (Ana o 3), hazelnut (Cor a 9) and egg (Gal d 1-ovomucoid, Gal d 2-
ovalbumin). Hazelnut and cashew were the tree nuts selected, as their measurement had been
previously validated using multiplex array. Table wipe extracts were analyzed undiluted and at
1/5 and 1/20 dilutions. For samples that contained high allergen levels, Bos d 5 was diluted and
analyzed at 1/10, 1/100 and 1/10,000. The lower limits of detection (LLOD) for wipe and dust
samples respectively, were: Bos d 5, 0.02 ng/ml and 0.004 pg/g; Ara h 3, 0.06 ng/ml and 0.013
ug/g; Ara h 6, 0.01 ng/ml and 0.002 ug/g; Ana o 3, 0.02 ng/ml and 0.004 ug/g; Cor a 9, 0.02
ng/ml and 0.004 pg/g; Gal d 1, 0.98 ng/ml and 0.218 pg/g; and Gal d 2, 0.02 ng/ml and 0.004

ug/g. For samples below the LLOD, the value was set to the LLOD for data analysis.
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Determination of FA Status and Allergen Exposure in Schools and Homes

In SICAS-II, students with asthma were screened and recruited from elementary
schools. After obtaining consent, trained interviewers administered a comprehensive baseline
survey to the child’s caregiver that included detailed questions regarding FA. The FA section
included assessment of symptoms experienced within one hour of food ingestion. Our definition
of IgE-mediated FA was consistent with other studies and included cutaneous, gastrointestinal,
respiratory, and cardiovascular symptoms.?® Subjects were not considered to have FA if
reported symptoms were not consistent with IgE-mediated FA. Caregivers were asked about
food allergen exposures in their child’s school and home. None of the schools or homes
restricted milk or egg. Thirteen caregivers reported that their child’s classroom was peanut-free.

All caregivers of children with peanut allergy (n=5) reported that their homes were peanut-free.

Statistical Analyses

Statistical analysis was performed using IBM SPSS Statistics for Windows, Version 24.0.
(Armonk, NY). Continuous data for allergen measurements are expressed as medians and
interquartile ranges. Spearman correlation was used. Independent-samples Kruskal-Wallis was
used to compare distribution of each specific food allergen across locations, and Mann-Whitney
U test was used for pairwise comparison. Generalized linear models (gamma family, log link),
were used to compare differences between allergen levels with the following dichotomous
factors: 1) school vs. home, 2) food-allergic participant vs. non-food allergic participant, and 3)
kitchen/cafeteria (traditional food consumption areas) vs. bedroom/classroom. We retained
interaction terms if p<0.10. A p-value <0.05 was considered statistically significant. Significance

values were adjusted by the Bonferroni correction for multiple tests.
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Results

Detection and quantification of food allergens in schools

Detection rates and food allergen levels from table wipe and settled floor dust samples
are described in Table I. Milk was detected in 100% of table wipe and floor dust samples and
present at the highest concentration, with a median level of 53.3 ng/mL in table wipe samples,
and 11.6 ug/g in dust samples. Peanut and egg allergens were prevalent, however at low levels
of exposure. Ara h 6 was detected in 100% of the table wipe samples and 90.8% of the dust
samples. Gal d 2, was detected in 73.8% of the table wipe samples and 100% of the floor dust
samples. Hazelnut was the least commonly detected. There were no strong correlations
between levels of specific allergens in table wipes and floor dust collected from matched rooms,

but moderate correlation for milk (r=0.452, p<0.001).

Comparison between food allergen levels in school cafeterias and classrooms

We compared differences between the distribution of food allergens in cafeterias and
classrooms (Table II). Table wipe samples from cafeterias, contained significantly higher levels
of milk, Bos d 5 (p=0.006), peanut, Ara h 3 (p=0.001), hazelnut, Cor a 9 (p=0.027), and egg, Gal
d 1 (p=0.033) compared with those from classrooms. Floor dust samples from cafeterias
contained significantly higher levels milk allergen than those from classrooms, (72.8 pg/g vs 8.5
Mg/g, p=0.001), presumably due to frequent spillage of milk. There were no significant
differences in the distribution of the remaining food allergens in floor dust between classrooms

and cafeterias.
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Peanut allergen levels in peanut-restricted classrooms versus non-restricted classrooms

Table wipe samples from classrooms that restricted peanut (n=13) had significantly
lower Ara h 6 than samples from classrooms that did not restrict peanut (n=69) (median=0.15 vs
0.31, p=0.03), however, there was no significant difference in median Ara h 3 (0.18 versus 0.23,
p=0.31). Furthermore, in floor dust samples, median Ara h 3 was significantly higher in the dust
from classrooms that restricted peanut allergen than those that did not (median=0.056 vs 0.013,
p=0.002). Median Ara h 6 was also higher in peanut-restricted rooms than those that were not

peanut-restricted (0.045 vs 0.018), but this did not reach statistical significance, p=0.12.

Correlation between components of the same food and between different foods in school

samples

We next evaluated the degree of correlation between different food allergen components
measured within the same sample (Figure 1). Peanut components correlated in table wipes
(r=0.555, p<0.001) and floor dust (r=0.706, p<0.001). Egg components also correlated in table
wipes (r=0.464, p<0.001) and floor dust (r=0.708, p<0.001). There were notable relationships
between food allergens from different foods quantified in matched table wipe (Figure 1A) and
floor dust samples (Figure 1B). There was strong correlation between milk and egg in table
wipe (r=0.641, p<0.001) and dust samples (r=0.527, p<0.001). There were strong correlations
between levels of peanut components and the measured tree nuts in table wipes and floor dust

samples.

Food allergen exposure in home kitchen and bed dust
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After analyzing levels of common food allergens in the schools, we evaluated levels of
food allergens in students’ homes. Food allergens were commonly detected in dust samples
from homes (Table Ill): >97% of kitchen floor and bed samples contained detectable milk,
peanut, and egg. Egg (Gal d 2) was the most prevalent allergen in kitchens and was present at
the highest level. It was significantly higher in kitchen samples compared to bed samples
(p<0.001). In contrast, Ara h 3 was significantly higher in bed samples than kitchen samples
(p=0.035). There was no significant difference between kitchens and beds for the remaining
allergens. Components within the same food were strongly correlated (Figure 2). There was

moderate correlation between milk and egg, and between peanut and tree nuts.

Comparison of food allergen levels in dust across school and home environments

Overall, school samples contained significantly lower levels of each food allergen
respectively compared with home samples (p<0.001 for all allergens) (Figure 3). Using
generalized linear models, compared to classrooms, home kitchen samples contained almost 5
times more milk allergen (95% CI 201-962%, p<0.001), and bed samples contained two times
more (95% CI 74-515%, p<0.001). Peanut (Ara h 6) was 41 times higher in homes compared
with schools (95% CI 702% to 21840%, p<0.001). Egg (Gal d 2) was 98 times higher in home
kitchens compared with levels detected in schools (95% CI 4379-21788%, p<0.001). Beds
contained more than 2 times the level of Gal d 2 found in schools (95% CI 66-710%, p<0.001).

The significant differences based on location varied by allergen (Figure 3).

Food allergen levels in the environments of food allergic children
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There was a significant difference in the distribution of peanut allergen found in the
environments of those with (n=5) and without (n=85) IgE-mediated peanut allergy. All caregivers
of peanut-allergic students reported that their homes were peanut-restricted. Ara h 3 was lower
in the kitchens of those with peanut allergy compared to those without peanut allergy (p=0.020).
Ara h 3 and Ara h 6 were significantly lower in the beds of those with peanut allergy than those
without (p<0.001 and p=0.001, respectively). For the children with peanut allergy, there was no
significant difference in peanut allergen level across school and home environments (Figure 4).
Overall, Ara h 3 was 44 times higher in homes without a peanut allergic child compared to

school locations (95% CIl 1525-12589%, p<0.001).

Despite caregivers reporting their children having IgE-mediated milk allergy (n=5), and
egg allergy (n=4), no families restricted milk or egg from their homes. We found no significant
differences in distribution of milk and egg allergens across environments of those with and

without those allergies, respectively.

Discussion

This comprehensive study conducted in inner-city elementary schools in the
northeastern US found that common food allergens are readily detectable in dust collected from
table surfaces and floors. However, the levels are low, and risk of anaphylaxis from touching or
inhaling foods is very small. Almost all cases of reported food-induced anaphylaxis in schools
have resulted from ingestion and not from casual contact with environmental surfaces.?* This
represents the first analysis of environmental food allergen exposure in US schools for foods
other than peanut and illustrates how allergen levels vary across the school environment. For

most of the foods analyzed, table wipe samples from cafeterias contained significantly higher
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levels of food allergens compared with wipes from classrooms. However, there was little
difference in allergen levels from these two locations in dust samples. Although several
classrooms restricted peanut, peanut allergen levels were not consistently lower in these
classrooms than in classrooms that did not restrict peanut. Food allergen levels in the school
were significantly lower than levels in the home. Reassuringly, there was no difference between

the level of peanut allergen detected in schools and in the homes of peanut-allergic students.

US studies that have evaluated environmental school food allergen exposure have

focused exclusively on peanut,® *°

possibly because the inadvertent ingestion of peanut by
allergic individuals is the most common cause of fatal food-allergic reactions.? % The current
study confirmed that while peanut protein was commonly detected in schools, so were tree nuts,
milk and egg. Milk was detected in 100% of school samples and in the highest levels. For
comparison with other environmental allergens found in the school environment, the median
level of milk protein in floor dust from schools in our study was 11.6 ug/g, while a prior
investigation of environmental allergens in schools showed that the median levels of mouse, cat
and dog were 0.90, 0.23 and 0.11 ug/g respectively.?” The clinical implications of this relatively
higher level of milk exposure are unclear, but significantly less than that expected to cause a
systemic allergic reaction if ingested. Dairy is a substantial component of the diet in many

children and is readily available in schools through subsidized programs.?*

As expected, we detected a variety of food allergens in the cafeteria samples, and for
most of the allergens, levels were higher on table wipes from cafeterias than from classrooms.
Surprisingly, except for milk, there was no significant difference between the amount of allergen
detected in floor dust samples from these two school locations. There is little known about the

transfer or the eradication of food allergens in the environment for foods other than peanut.
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While gross spillage of peanut can be easily cleaned,’ complete elimination of detectable
peanut protein can be difficult and peanut is easily transferred throughout the environment.®
Students’ hands and shoes, or cleaning agents like mops and brooms can inadvertently transfer
food allergens throughout the school. Differences in cleaning tools and solvents used on tables
compared to floors may underscore the discrepancy between food allergen levels detected in
table wipe versus floor dust samples, and account for variation across the schools and homes

studied.

There was strong correlation between components from the same food within the same
sample type (e.g., Ara h 3 and Ara h 6 in floor dust). There were also significant correlations
between different foods. Milk and egg levels correlated in matched samples, while peanut and
tree nut levels also correlated significantly. Milk and egg are often consumed together in baked

goods, and peanuts and tree nuts are often consumed in nut mixtures or protein bars.

Peanut levels were low in schools overall, but not consistently lower in samples from
peanut-restricted classrooms, perhaps due to difficulty enforcing these restrictions, or the easy
transfer of peanut allergen.*** From a broader lens, understanding the impact on peanut-
restricted classrooms on the quality of life of students and families is an essential area of
research. Unfortunately, there is little data available regarding the impact of allergen-restricted
zones. Studies to date have not consistently found a benefit in terms of decreasing risk of
reaction or improving quality of life.**** Evidence-based analyses of how school food allergen
policies mitigate environmental food allergen exposure across multiple school environments and
sample types, and possible impact on the frequency or severity of allergic reactions, are

warranted.
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Food allergy diagnosis is life-altering for children and their families. Balancing
appropriate avoidance of the ingestion of known triggers with continued engagement in school
activities is challenging.>* Despite data on peanut demonstrating that casual contact or
inhalation does not constitute a significant risk for severe reactions,” * perceived risk is higher
for some families. Integrity of the skin barrier may play an important role in the development of
cutaneous reactions to food proteins. In two studies of peanut-allergic children, peanut products
were applied to the skin. No systemic reactions occurred and a minority of subjects developed
minor local cutaneous reactions.* * There are several reports of anaphylaxis from cutaneous
exposure to milk.*"*! In three cases, milk-based creams were applied to an impaired to skin
barrier.®” 3% %! These frank cutaneous exposures are undoubtedly more dangerous than the low-
level environmental exposures we detected, and systemic reactions to food allergen, when it is

not explicitly ingested, are exceptionally rare.*?

Many school food allergy policy decisions may be made out of fear, misunderstanding of
food allergy pathophysiology or risks, or based on anecdotal reports of severe allergic
reactions.® Our study provides important real-world data that it is highly improbable that enough
environmental food allergen in schools could be ingested to precipitate a systemic reaction, or
that cutaneous exposure to minute amounts of these food proteins could cause a clinical

reaction.

Given the low levels of food allergen detected in our study, it is highly unlikely that
environmental exposure to food allergen in schools could cause a significant allergic reaction.
The threshold dose that elicits an objective reaction varies, from about 0.5 mg up to 8,000-
10,000 mg.**** A randomized, double-blind, placebo-controlled food challenge of 14 peanut-

allergic subjects found objective reactions to as low as 2 mg peanut protein, but subjective
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symptoms at doses as low as 100 pug.* The amount of peanut allergen detected in the schools
was significantly lower than this level and unlikely to cause allergic reaction, even for the most

sensitive.

Theoretically, low levels of cutaneous exposure to food allergen may precipitate the
development of allergic sensitization, especially in susceptible individuals such as those with
atopic dermatitis. This has been previously shown for peanut.* * The “dual allergen exposure
hypothesis” suggests that low-dose, cutaneous exposure may be sensitizing, while oral
exposure could be tolerizing.*®*® Health outcomes associated with these surface exposures

were not within the scope of this study, but remain an important area of research.

There is a lack of data available regarding the detection of non-peanut foods on US
school surfaces and how this compares to levels in homes. Two Norwegian studies reported
detection of codfish and egg white allergens in students’ home and school environments. In
both studies, higher levels were detected in homes.*®*° Our study echoes these findings, and
demonstrates that food allergen levels were significantly lower in schools than in homes.
However, we found significantly lower Ara h 3 and Ara h 6 levels in the homes of those with
peanut allergy. Peanut allergen levels in the school environments of peanut-allergic students

were not significantly different than the levels found in their homes.

This study has several limitations. As a sub-analysis of the School Inner-City Asthma
Study-Il, it was not specifically designed to evaluate the differences in food allergen levels in the
home and school of food-allergic children versus nonallergic children. Furthermore, samples
from allergen-restricted tables were not specifically collected. Results may not be generalizable
as it was conducted in an inner-city, northeastern elementary school population. There were few

food-allergic participants, which may limit our ability to detect a difference between allergen
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levels from environments of those with and without FA. This may explain why findings were at
times significant for Ara h 3 or Ara h 6, but not both when expected. Allergen restriction in
specific classrooms was reported by caregivers, which introduces bias. Although it was not
possible to associate our data with reports of allergic reaction in the schools, this is an important

area of future study.

In conclusion, the high rates of detection of food allergens highlight the variety and
extent of environmental food allergen exposures on surfaces in cafeterias and classrooms.
Levels of food allergen were lower in school environments compared to students’ homes.
Anaphylactic reactions in schools are rare,** suggesting these low levels of environmental
exposures in schools are unlikely to result in severe allergic reactions. Although sample size of
peanut-restricted classrooms was small, we did not find that peanut-restrictive policies
consistently reduced environmental peanut exposure in schools. Our findings may offer
guidance that food allergy policies can be most impactful by focusing on minimizing oral
ingestions of food allergens, rather than attempting to eliminate potential surface contact
exposures. Further research is warranted to better understand the clinical implications of
environmental exposures to food allergens and the impact of restrictive food allergen policies in

schools.
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Figure 1. Correlation coefficients between food allergens in the elementary school
environment. (A) Table wipe samples (N=103), and (B) Floor dust samples (N=98). Correlation

significant *P<0.05, **P<0.01.

Figure 2. Correlation coefficients between food allergens in home floor dust samples of

elementary school students. (N=180). Correlation significant *P<0.05, **P<0.01.

Figure 3: Food Allergen Levels Across Home and School Locations. There were 98 school
samples (16 cafeteria and 82 classroom) and 180 home samples (90 from the kitchen and bed,
respectively). Only significant differences shown. For each of the allergens, the distribution of
food allergen detected from homes was significantly higher than the schools (p<0.001 for all).

Pairwise comparison by Mann Whitney U test.

Figure 4: Distribution of peanut allergen in environments of those with and without
peanut allergy. Ara h 3 and Ara h 6 in floor dust from environments of children with (n=5) and
without (n=85) peanut allergy. Ara h 3 was significantly lower in the kitchens and beds of those
with peanut allergy than those without. There was no significant difference between distribution
of allergen in the home and school environments in children with peanut allergy (Ara h 3,

p=.616) (Ara h 6, p=.843). Pairwise comparison by Mann Whitney U test.



Table Wipe Samples (N=103)

Allergen Levels (ng/mL)

Floor Dust Samples (N=98)

Allergen Levels (ug/g)

Allergen by Detectable, 25" 75" Detectable, 25" 75"
Component % (N) Percentile Median Percentile % (N) Percentile Median Percentile
Milk Bos d 5 100% (103) 5.0 53.3 306.7 100% (98) 3.6 11.6 30.7
Arah 3 87.4% (90) 0.11 0.31 0.75 48.0% (47) ND ND 0.058
Peanut  Arahe  100% (103) 0.13 0.28 0.55 90.8% (89) 0.011 0.024 0.069
Cashew Anao3  98.1%(101) 0.06 0.10 0.20 65.3% (64) ND 0.008 0.019
Hazelnut Cora9  22.3% (23) ND ND ND 33.7% (33) ND ND 0.008
Galdl  55.3% (57) ND 115 2.87 75.6% (74) 0.23 0.50 1.17
Egg Gald2  73.8% (76) ND 0.14 0.45 100% (98) 0.73 1.97 4.80

Table I. Food allergens detected in elementary school table wipes and floor dust.
ND=Not detectable (value below lower limit of detection).



Table Wipe Samples (N=103) Floor Dust Samples (N=98)

Allergen by Median (IQR) (ng/mL) Median (IQR) (1g/9)

Component Cafeteria (N=17) Classroom (N=86) p Cafeteria (N=16) Classroom (N=82) p
Milk Bosd5 673.8 (57-5999) 28.6 (4.73-261.0) 0.006 | 72.8 (12.3-123.0) 8.5(3.1-24.7) 0.001
Peanut Arah 3  0.86(0.42-4.71) 0.24 (0.10-0.58) 0.001 0.03 (ND-0.08) ND (ND-0.05) 0.157

Arah 6  0.28 (0.12-0.43) 0.28 (0.14-0.55) 0.965 | 0.04 (0.02-0.15) 0.02 (0.01-0.06) 0.146
Cashew Anao3 0.12(0.07-0.19) 0.10 (0.06-0.19) 0.499 | 0.005 (ND-0.035)  0.009 (ND-0.020) 0.412

Hazelnut Cor a 9 ND (ND-0.04) ND (ND-ND) 0.027 |  ND (ND-0.30) ND (ND-0.008) 0.337
c Galdl  1.66(1.2-6.74) 0.98 (N\D-2.63) 0.033 | 0.57(0.24-1.32)  0.48 (0.22-1.12) 0.462
99 Gald2  0.61(0.05-4.56) 0.13 (ND-0.35) 0.053 | 1.51(0.60-3.10)  2.16(0.76-4.84) 0.332

Table Il: Comparison of food allergen exposure in school cafeterias and classrooms.

Milk, peanut (Ara h 3), hazelnut, and egg (Gal d 1) levels were higher in the cafeteria table wipe samples. Milk levels were
also significantly higher in floor dust samples.

ND=Not detectable (value below lower limit of detection).



Home Dust Samples (N=180)
Allergen Levels (ug/g) Allergen Levels (ug/g)
Allergen by Detectable 25"  Median 75" |Detectable 25" Median 75"
Component % (N) Percentile Percentile % (N) Percentile Percentile p

Milk Bosdb5 |97.8% (88) 8.44 29.57 91.58 100% (90)  8.56 19.74 50.55 0.914
Peanut Arah 3 | 90% (81) 0.039 0.18 1.23 93.3% (84) 0.22 0.76 2.07 0.035
Arah 6 ]97.8% (88) 0.19 0.045 0.61 97.8% (88) 0.10 0.33 0.96 0.480
|cashew Anao3]82.2% (74) 0.005 0.017 0.11 96.7% (87) 0.011 0.033 0.084 0.174
Hazelnut Cora9 |48.9% (44) ND ND 0.24 60% (54) ND 0.008 0.054 0.661
Egg Gald1l |97.8% (88) 4.15 11.31 30.7 100% (90) 1.04 2.73 4.86 <0.001
Gald?2 | 100% (90) 11.47 74.08 259.3 100% (90)  2.58 8.97 20.26 <0.001

Table Ill. Detection rates for food allergens in home dust samples (kitchen and bed) and levels of allergen
detected.

ND=Not detectable (value below lower limit of detection).
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