L)

Check for
updates

Received: 21 February 2020 Revised: 8 April 2020 Accepted: 5 May 2020

DOI: 10.1111/pai.13274

ORIGINAL ARTICLE WILEY

Milk allergy most burdensome in multi-food allergic children

Elissa Michele Abrams®? | Harold Kim®* | Jennifer Gerdts® |

Jennifer Lisa Penner Protudjer’-¢78%10

'Department of Pediatrics and Child Health,
The University of Manitoba, Winnipeg, MB,
Canada

2Division of Allergy & Immunology,
Department of Pediatrics, Faculty of
Medicine, The University of British
Columbia, Vancouver, BC, Canada

SWestern University, London, ON, Canada

4McMaster University, Hamilton, ON,
Canada

5Food Allergy Canada, Toronto, ON, Canada

5George and Fay Yee Centre for Healthcare
Innovation, Winnipeg, MB, Canada

"The Children’s Health Research Institute of
Manitoba, Winnipeg, MB, Canada

8Institute of Environmental Medicine,
Karolinska Institutet, Stockholm, Sweden

Centre for Allergy Research, Karolinska
Institutet,, Stockholm, Sweden

9Fo0d and Human Nutritional Sciences,
The University of Manitoba, Winnipeg, MB,
Canada

Correspondence

Jennifer Lisa Penner Protudjer, Department
of Pediatrics and Child Health, The
University of Manitoba, 421-753 McDermot
Avenue, Winnipeg, MB Canada R3E 0Té.
Email: Jennifer.Protudjer@umanitoba.ca

Funding information

Funding for this project was provided

by J Protudjer's Start Up funds from the
University of Manitoba, and the Children's
Hospital Research Institute of Manitoba.
These funding bodies had no influence on
the study design; data collection, analysis,
and interpretation; or manuscript writing.

Editor: Hugh Sampson

Abstract

Background: Food allergy is a substantial health burden, which disproportionately
affects children. Among children with food allergy, as many as 70% have multiple
food allergies. Whereas the overall burden of food allergy on quality of life has been
described, little is known about the burden of individual allergens. We aimed to ex-
amine the perception of burden among families with multiple food-allergic children.
Methods: Parents of children with 1 + children with multiple food allergies including
milk responded to online questions, including both open-ended and closed-ended
questions on food allergy-related burdens of time, financial costs, social restrictions,
and emotional demands.

Results: Overall, 64 children (69.8% boys) of whom (73.0%) most were aged 10 and
younger were included. Most had been diagnosed with food allergy in infancy and
by a (pediatric) allergist. Other common allergies included peanut (65.6%), tree nuts
(57.8%), egg (76.6%), and sesame (31.3%). Quantitatively, milk allergy was reported as
carrying the most burden, including most socially limiting (81.5%), requiring the most
planning (75.9%), causing the most anxiety (68.5%), most challenging to find “safe”
or allergy-friendly foods (72.2%), and costly (81.5%). Qualitatively, we identified five
themes that captured burdens associated with costs, marketing of milk products to
children, risk of cross-contamination, ubiquity of milk/dairy and public confusion with
lactose intolerance, and an unwillingness of others to accommodate the allergy.
Conclusion: Parents whose children have multiple food allergies, including milk, re-
port milk as the allergy associated with the greatest time, financial, social, and emo-

tional burdens.
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1 | INTRODUCTION

Food allergy affects about 7% of children in Canada! and as many
as 10% of children globally,? with temporal trends supporting an
increased prevalence over time.2 In Canada, whereas the over-
all reported prevalence of food allergy increased significantly, the
greatest increase was noted for cow's milk allergy.3 In contrast, self-
reports of the other most common food allergies in childhood—pea-
nut and tree nut—did not quantitatively increase in prevalence over
this time frame.®

The prevalence of multiple food allergies within the pediatric
population varies by study. A randomized cross-sectional survey of
American households (N = 40 104 children) estimated that approx-
imately 30.4% of children with food allergy (corresponding to 2.4%
of the overall pediatric population) have multiple food allergies.*
Within subspecialty practices, the numbers can be even higher, as a
study within a pediatric referral practice noted that more than 70%
of food-allergic children were multiple food-allergic.®

The adverse impacts of food allergy on quality of life (QoL) have

L,%® emotional

been well-described, including health-related Qo
Qol, social QoL, and overall QoL.9 In fact, in some studies the im-
pact of food allergy on QoL is more significant than the impact of
other chronic diseases such as autoimmune disease.’® In studies to
date, multiple food allergies are a variable that significantly impacts
QoL among food-allergic children and their families.!!

Previously, multiple food allergies were associated with poorer
quality of life, compared to those with single food allergy.*? Likewise,
milk or egg allergy was shown to be more negatively associated with
quality of life compared with peanut or tree nut allergy.!* However,
among food-allergic children and their families, to date there has not
been a study examining which unrestricted types of food allergy is
perceived as the allergen that carries the most burdens relating to
time, financial costs, social restrictions, and emotional demands.
This information is crucial in informing policy decisions, behavioral
interventions, and research priorities moving forward. As a result,
our study was the first mixed-methods study of its kind to examine
the perception of burden among families with multiple food-allergic
children in Canada.

2 | METHODS

2.1 | Study design, participant recruitment, and data
collection

The overarching anonymous study was open to parents of children
with at least one child with multiple food allergies, living in Canada,
and who were able to confidently respond to questions in English.
Families with a mono-food-allergic child and in which there are no
other children with multiple food allergies were ineligible, as were
families in which the child has not been diagnosed by a physician
(ie, the parents have “diagnosed” the child as having a food allergy).

Families in which the child with multiple food allergies also had
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In this mixed-methods study, families whose children have
multiple food allergies, including milk, describe milk allergy
to carry the greatest burdens of time, financial costs, social

restrictions, and emotional demands.

co-morbidities which impact diet (ie, metabolic diseases including
but not limited to diabetes; psychological/psychiatric disorders such
as autism or eating disorders) were likewise ineligible.

Potential participants were recruited via email contact that was
distributed via Canadian patient and professional organizations
through established mailing lists (eg, Canadian Society of Allergy
and Clinical Immunology; Food Allergy Canada) and through social
media (eg, Twitter). Potential participants were directed to an infor-
mation page about the study, at the end of which they were invited
to continue to the survey. Continuation to the survey was taken as
implied consent.

The survey included basic demographic questions, and closed-
and open-ended questions centered around the burden of food al-
lergy. Herein, we define burden to include burdens based on time,
financial costs, social restrictions, and emotional demands.

The questions were based on two previously validated question-
naires: the Food Allergy Quality of Life Questionnaire (FAQLQ"®)
and the Food Allergy Socio-Economic Questionnaire (Ec0Q13) as
well as the study team's a priori knowledge of the field. The study
was created in Survey Monkey®, with results aggregated and sent
to the senior author. First, families were asked a series of 37 closed-
ended questions on the burden of food allergy. This was followed by
a purposive sample!* of families with a child with multiple food aller-
gies, of which one was milk, who responded to a single open-ended
question in which families were asked why a particular food allergy

causes the most burden.

2.2 | Study population

The study population in the present analysis was restricted to those
with a reported milk allergy, based on an a priori interest and be-
cause it is a prevalent allergy in the overarching cohort. In keeping
with the inclusion criteria, all participants thus had milk allergy plus
at least one other food allergy.

2.3 | Analysis

This study which involved both closed- and open-ended questions
permitted a mixed-methods analysis, using a triangulation design in
which qualitative and quantitative data are collected and interpreted
concurrently, but independently.® This allows for a heightened un-

derstanding of each type of data.
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Quantitative data were analyzed using descriptive statistics
(n/N, %). First, data for the entire study population were analyzed.
Subsequently, we performed a sensitivity analysis among our study
population, but who also reported concomitant peanut and/or tree
nut allergy.

Qualitative data were analyzed using content analysis.14 First,
participant free-text statements were read for surface descrip-
tive content, at which time we organized like-with-like ideas.
Second, the statements were reread, at which time we looked for
latent meaning, to more fully understand what is being described.
Through this two-stage analysis, we developed a coding guide,
which we applied across the data, and refined to ultimately gener-
ate the themes presented herein. This study was approved by the
University of Manitoba Health Research Ethics Board (HS23109
(H2019:317)).

3 | RESULTS

Our quantitative survey included 64 participants, representing
50.8% (64/126) of the overarching study (Table 1). Most chil-
dren in our study population were boys (44/63; 69.8% [gender
not reported for one child]), and the majority were aged 10 and
younger (46/63; 73.0% [age not reported for one child]). Nearly all
children had been diagnosed with food allergy in infancy (62/64;
96.7%) and by a (pediatric) allergist (59/61; 96.7%). All children in
our study population were allergic to milk, but also commonly had
allergies to peanut (65.6%), tree nuts (57.8%), egg (76.6%), and
sesame (31.3%). Most children had an epinephrine auto-injector
(EAI) (95.0%), which their parents reported that was carried most/
all of the time (87.7%). About half of children had had a severe
reaction that was treated with epinephrine (32/63; 50.8%) or for
which they went to the emergency department (39/53; 77.8%).
This study population paralleled the population of the overarching
study (Table S1).

Quantitatively, milk allergy was reported as carrying the most
burden (Figure 1). This allergy was reported as being the most so-
cially limiting (81.5%), required the most planning (75.9%), and
caused the most anxiety (68.5%). Similarly, milk allergy was reported
to be the most challenging to find “safe” or allergy-friendly foods
(72.2%) and costly (81.5%; Figure 2).

In a sensitivity analysis of children with milk allergy, and con-
comitant peanut and/or tree nut allergy, participant characteristics
were comparable to those of the study population (Table S2). Milk
remained the allergy that parents reported as carrying the most bur-
den (Figures S1 and S2). Interestingly, in this analysis, the burden
attributable to milk was slightly higher than reported by the study
population in which children had milk allergy, plus at least one other
allergy, not restricted to concomitant peanut and/or tree nut.

A total of 54 participants (84.4% of those who participated in
the quantitative survey) responded to the open-ended question.
Qualitatively, five themes were identified, which provide greater

insight into the burdens reported above (Table 2). The first theme,
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alternative high-calcium, high-energy sources are difficult and costly
to find, captures how families with a child with milk allergy strug-
gled to find nutritious and tasty alternatives that would fit into a
family's financial and time constraints. Alternatives to dairy, such as
“vegan cheeses are super expensive and are often not tasty” and are
perceived to not “have the same nutritional profile.” More nutritious
alternatives were described as “expensive” compared with cheaper
alternatives, as well as to dairy.

The burden of milk allergy was also captured in the second
theme, milk products are heavily marketed toward children. As dairy
is a staple in the diets of many young children, families noted that
a milk allergy created an invisible divide between them and non-
milk-allergic families. As one family stated, “milk is hailed as some kind
of super hero for growing kids... and is [the allergy] that has alienated us

the most.” As another family described:

All social events have to be preplanned, we have to take
her food where ever we go, we rarely eat out due to the
risk of cross contamination... Milk is literally in every-
thing. It’s depressing watching your child miss out on
movie nights at school where pizza is served to missing
out on breakfast with Santa... it’s never ending. Every
occasion, every event, every invite, every holiday is hard
due to this milk allergy... it's a heavy load to carry every
single day.

The third theme, risk of cross-contamination, was common.
Families of young children were constantly concerned about “liquid
milk and yogurt [which were] prone to spilling... [thus] increasing the
risk of cross-contamination.” In contrast, families with older children
struggled to find restaurants that disclosed all ingredients, as “[d]airy
is in everything. This is a hard ingredient to ask others to watch for in
their own cooking. And at restaurants, butter or dairy is not always
listed as an ingredient in menus and can be accidentally added.”

Fourth, families described challenges due to public confusion,
wherein milk allergy was often confused with lactose intolerance, or
not perceived as serious as peanut or tree nut allergies. These fam-
ilies spoke of how others commonly misunderstood the potentially
severe consequences of a milk allergy, as they believed milk allergy
and lactose intolerance were synonymous in definition and in conse-
quences. By extension, these families also struggled with the ubig-
uity of milk and dairy products, and changes they made subsequent
to a diagnosis of milk allergy.

Most people can't believe you can have a severe food al-
lergy that is life threatening and requires an [EAI], and/or
they think it’s a minor problem like lactose intolerance.
Our family manages egg, peanut, milk, tree nut, fish, and
shellfish allergies among three family members and milk
is by far the most difficult to avoid. Milk is so pervasive in
so many unexpected foods that it is hard to avoid. When
my son was diagnosed with his severe milk allergy | had

to remove half the food from my house.
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TABLE 1 Participant characteristics of the children with milk
allergy (N = 64)

TABLE 1 (Continued)

n %
0,
n % Most/all of the time 50 87.7
Age group (years; N = 63) Severe reaction for which child received epinephrine (N = 63)
0-2 17 27.0 No 31 49.2
3.5 15 23.8 Yes 32 50.8
6-10 14 222 Severe reaction for which child went to emergency (N = 53)
11-14 9 14.3 No 13 20.6
15-18 8 12.7 Yes 39 77.8
Gender (N = 63) Don't remember 1 1.6
Boy 44 69.8 Province/territory of residence (N = 62)
Girl 19 30.1 Al territories 1 16
Age at diagnosis (years) Atlantic Canada® 2 3.2
0-2 62 96.9 Western Canada® 28 43.8
3-5 2 3.1 Ontario 30 46.8
6-10 0 0.0 Quebec 1 1.6
e g Y Abbreviation: EAI, epinephrine auto-injector
15-18 0 0.0 dIncludes seeds, legumes, coconut, banana, avocado, chicken, turkey,
Food allergies in addition to milk red meat, strawberry, kiwi, coriander, fruits, sulfites, and turmeric.
Peanut 42 65.6 ®Nova Scotia, Prince Edward Island, New Brunswick, Newfoundland,
and Labrador
Tree nuts 37 57.8 X . i
“‘Manitoba, Saskatchewan, Alberta, and British Columbia
Sesame 20 31.3
Egg 49 76.6
Fish 14 21.9 Families described how it has become acceptable, and even
Crustaceans 14 21.9 fashionable, to have coffee (commonly with milk) at all times. This
Soy 9 141 behavior was greatly concerning to families with a milk-allergic
Wheat or triticale 7 109 child, as the threat of exposure limited their ability to go to public
Mustard 6 94 places.
Other? 20 31.3
o . . Dairy is in so many foods. Most people are walking
Number of food allergies, including milk . . . .
) 1 190 around with a coffee with cream in their hands every-
’ where they go. This makes doctors’ offices, playgrounds,
3 13 20.6 .
etc very challenging.
4 10 16.0
5 13 20.6 Finally, the fifth theme captures families’ frustration about
6+ 13 23.8 how people—including family members—are “unwilling to give up
Diagnosed by a (pediatric) allergist (N = 61) dairy” even if it meant that the child would be excluded. As one
No 2 3.3 parent described, “Milk also is involved in so many holiday treats
Yes 59 96.7 my son has trouble finding safe alternatives. And people honestly
Clinical testing (skin or blood) just give up rather than trying to accommodate or include him.”
No 4 6.3
Yes 60 93.8
. 4 | DISCUSSION
Child has EAI (N = 60)
No 3 5.0 L. . X X
To our knowledge, this is the first study to examine the perception
Yes >7 950 of burden among families of children with multiple food allergies.
Child carries EAI (N = 57) . L . o , .
Qualitative and quantitative analysis identifies that cow's milk al-
Never/rarely 6 10.5 lergy is universally perceived by our study population as carrying a
About half the time 1 1.8

(Continues)

significantly greater burden vs other food allergies across multiple
dimensions, even among those with concomitant peanut and/or tree

nut allergy.
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(A) Most frustrating

(D) Most wanting to disappear

(E) Requires most planning

(B) Most worrisome when eating out or with
people child doesn't normally eat with

/2

(C) Most socially limiting

\|

(F) Causes most anxiety

P

= Peanut = Tree Nuts m Sesame

= Milk m Egg m Fish

m Crustaceans m Soy m Wheat or triticale
= Mustard m Other*

* Includes seeds, legumes, coconut, banana, avocado, chicken, turkey, red meat, strawberry, kiwi,

coriander, fruits, sulfites, turmeric

Note: Percentages reported only for the top 2 foods reported in each measure of burden

FIGURE 1 Among those with a milk-allergic child, type of food allergy reported to be

There have been a few previous studies to look at whether
allergy to certain foods causes greater impairment in QoL than
others. A study of 876 food-allergic families noted that food al-
lergy-related QoL was significantly lower among cow's milk (and
egg)-allergic children compared with other food allergies includ-
ing peanut and tree nut.’e A study of 648 food-allergic adults in
Europe noted QoL impairment to be higher with peanut or soy
allergy compared with other food allergies.}” A Canadian study
noted that while children with peanut allergy reported worse
QoL than children with shellfish allergy, this difference was not

significant in multivariable a\na\lysis.18 However, our study is unique
in focusing specifically on families with multiple food allergies, of
which one is milk.

A common qualitative theme identified in our study population
was concern about nutritional sources for calcium and for high-en-
ergy foods. Although we did not query children's nutritional status
or anthropometry, these findings provide some context to reports
in the literature in which children with challenge-proven cow's milk

20,21

allergy had significantly lower protein'” and calcium intake and

height?*2° than non-food-allergic children.*”
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(A) Challenging to find "safe" or
allergy-friendly foods

\J

(C) Which are most costly

v

(B) Challenging to find foods without a
"may contain" label"

G

FIGURE 2 Among those with milk
allergy, type of food allergy reported to
cause most financial and time burden.
Note: Percentages reported only for the
top 2 foods reported in each measure of
burden

(D) For which ingredient labels should be

clearer

a

= Peanut = Tree Nuts m Sesame

Milk mEgg m Fish
m Crustaceans m Soy m Wheat or triticale
= Mustard m Other*

* Includes seeds, legumes, coconut, banana, avocado, chicken, turkey, red meat, strawberry, kiwi,

coriander, fruits, sulfites, turmeric

TABLE 2 Qualitative themes of milk as a most burdensome allergies

Theme

1. Alternative high-calcium, high-energy
sources difficult, costly to find

2. Milk products heavily marketed toward
children

3. Risk of cross-contamination due to
liquid/spills

4. Milk is ubiquitous, but often confused
with lactose intolerance or not perceived
as severe as allergies to peanuts or tree
nuts

5. Others unwilling to accommodate

Abbreviation: EAI, epinephrine auto-injector

Supporting Quotation
It is difficult to find a source of high calcium that also provides the sense of fullness that milk
products provide

It's very time consuming and expensive trying recipe after recipe and it can become very
challenging. Working all day while having to experiment most nights can take a toll. There
isn't enough time in the day! We cannot take breaks and eat at restaurants as very few can't
accommodate or guarantee no cross contamination.

Dairy is a large staple for young children, so it is often used in different baby meals or for is
consumed in close proximity at daycare.

Milk is hailed as some type of super hero for growing kids... its given out in schools and it is the one
that keeps us alienated the most.

Liquid milk and yogurt are also prone to spilling, particular for younger age children, increasing the
risk of cross-contamination

Many people think my son's dairy allergy is the same as lactose intolerance, which is definitely not as
serious and can then lead to relaxed attitudes towards the allergy.

Most people can't believe you can have a severe food allergy that is life threatening and requires an
[EAI], and/or they think it's a minor problem like lactose intolerance.

Peanut allergies are more understood but most people have trouble grasping just how many foods
have dairy in them. It really limits what we can attend as a family

People honestly just give up rather than trying to accommodate or include him.

Family gatherings are difficult, as people are unwilling to give up dairy at those events.



ABRAMS ET AL.

Another theme explored was public confusion of cow's milk al-
lergy vs lactose intolerance, a theme that has not received much at-
tention in the scientific literature to date. Some symptoms of lactose
intolerance (such as gastrointestinal symptoms) could be mislabeled
as cow's milk allergy which has the potential to minimize the risks
of cow's milk allergy, in particular anaphylaxis. This is a particularly
poignant point as cow's milk allergy is among the most common
causes of food-induced anaphylaxis, and (while rare) one of the most
common causes of fatal anaphylaxis in the literature to date.?? It has
been noted in a recent review of lactose intolerance that “a better
knowledge of... differences could limit misunderstandings in the di-
agnostic approach and in the management of these conditions”.?®

Other messages focused on the social impact of this condition
including the marketing of milk products for children, and the sense
that children could be excluded due to an unwillingness to give up
dairy products. Certainly, dairy products are pervasive in many cul-
tures and are a common source of nutrition for young children. Milk
programs are common in schools, including a Canadian involvement in
“world school milk day”.?* It has been shown in studies that childhood
food allergy can lead to a social exclusion?® and bullying? at schools
which could theoretically be worsened with the pervasive presence
of the allergen in the environment, as suggested by our study.

Finally, concern about cross-contamination was noted as a com-
mon theme within our study, which has been well-substantiated in
the literature to date (although much of the focus has been on pea-
nut allergy). It has been documented that casual contact with aller-
gen (through cutaneous or inhalational exposure) is very unlikely to
cause a systemic reaction, and this often is misaligned with public
perception and can create “an uncomfortable clash between accom-
modations that lack any medical evidence of necessity and a desire
to provide measures that comfort our patients”.27 Nonetheless, it
warrants mention that a fatal case of anaphylaxis subsequent to cu-
taneous exposure was recently reported.28

Limitations of our study include the inherently higher-risk pop-
ulation that filled out the survey, which may limit external validity.
As with all Internet surveys, we were unable to assess non-respond-
ers, including those who began, but did not complete the survey.
Few responses were from Quebec or Atlantic Canada, which may
impact the generalizability of these results across the country. Our
study looked at those families who self-identified as having a multi-
food-allergic child, and did not require allergist confirmation of this
diagnosis. It has been noted that the diagnosis of a multi-food-al-
lergic child can be complicated by issues such as avoidance of foods
once an initial diagnosis of food allergy is made, pre-emptive testing
without a history of a reaction, or familial concern about “common
allergens” in the absence of a reaction.?’ However, within our sample
nearly all reported being diagnosed by a pediatric allergist and 94.4%
reported a history of allergy testing (and more than 50% reported a
prior oral challenge). We also lacked anthropometric and nutritional
data on these children. Finally, our study population had very high
rates of EAIl carriage (96.7%), which are considerably higher than
the rates commonly reported in the literature.®° In addition, 52.0%

had a history of previous systemic reactions. This may speak to an

WILEY-Z

inherently higher risk population, although the impact of this finding
on our results is unclear. Further research is required to confirm our
findings in larger populations.

Despite these limitations, this study is unique in providing insight
into the perceived burden of food allergy among families of children
with multiple food allergies. The unique mixed-methods study de-
sign identifies research priorities and highlights policy implications
moving forward. The collective interpretation of the findings points
toward a need for allergy education at daycares and schools, in-
creased public awareness about the distinction between milk allergy
and lactose intolerance, and improved labeling and changes to mar-

keting and dietary recommendations.

5 | CONCLUSION

Families whose children have multiple food allergies, including milk,
quantitatively and qualitatively describe milk allergy to carry the
greatest burdens of time, financial costs, social restrictions, and
emotional demands. These findings persist even in the presence of

concomitant peanut and/or tree nut allergy.

CONFLICTS OF INTEREST

EMA is a member of the healthcare advisory board for Food Allergy
Canada and is a member of the steering committee of Canada's
National Food Allergy Action Plan. HK is president of Canadian
Society of Allergy and Clinical Immunology, and co-leads Canada's
National Food Allergy Action Plan. JG is an executive director, Food
Allergy Canada, and co-leads Canada's National Food Allergy Action
Plan. JP is a member of the steering committee of Canada's National
Food Allergy Action Plan.

ORCID
Jennifer Lisa Penner Protudjer
org/0000-0002-3888-8488

https://orcid.

REFERENCES

1. Soller L, Ben-Shoshan M, Harrington DW, et al. Overall prevalence
of self-reported food allergy in Canada. J Allergy Clin Immunol.
2012;130(4):986-988.

2. Sicherer SH, Sampson HA. Food allergy: a review and update on ep-
idemiology, pathogenesis, diagnosis, prevention, and management.
J Allergy Clin Immunol. 2018;141(1):41-58.

3. Clarke AE, Elliott SJ, St Pierre Y, Soller L, Vieille S, Ben-Shoshan M.
Temporal trends in prevalence of food allergy in Canada. J Allergy
Clin Immuonol Pract. 2019;8:1428-1430.e5.

4. Gupta RS, Springston EE, Warrier MR, et al. The prevalence, sever-
ity, and distribution of childhood food allergy in the United States.
Pediatrics. 2011;128(1):€9-e17.

5. Park JH, Ahn SS, Sicherer SH. Prevalence of allergy to multiple ver-
sus single foods in a pediatric food allergy referral practice. J Allergy
Clin Immunol. 2010;125(2):AB216.

6. Protudjer JLP, Jansson SA, Ostblom E, et al. Health-related qual-
ity of life in children with objectively-diagnosed staple food al-
lergy assessed with a disease-specific questionnaire. Acta Paediatr.
2015;104(10):1047-1054.


https://orcid.org/0000-0002-3888-8688
https://orcid.org/0000-0002-3888-8688
https://orcid.org/0000-0002-3888-8688

* | wiLey

7.

10.

11.
12.
13.

14.
15.

16.
17.
18.
19.

20.

ABRAMS ET AL.

Thorngvist V, Middelveld R, Wai HM, et al. Health-related qual-
ity of life worsens by school age amongst children with food al-
lergy. Clin Trans Allergy. 2019;9:10. https://doi.org/10.1186/s1360
1-019-0244-0

. Protudjer JLP, Jansson SA, Middelveld RJM, et al. Impaired

health-related quality of life in adolescents with allergy to staple
foods. Clin Trans Allergy. 2016;6:37. https://doi.org/10.1186/s1360
1-016-0128-5

King RM, Knibb RC, Hourihane JO. Impact of peanut allergy on qual-
ity of life, stress and anxiety in the family. Allergy. 2009;64:461-468.
Primeau MN, Kagan R, Joseph L, et al. The psychological bur-
den of peanut allergy as perceived by adults with peanut al-
lergy and the parents of peanut allergic children. Clin Exp Allergy.
2000;30(8):1135-1143.

Howe L, Franxman T, Teich E, Greenhawt M. What affects quality
of life among caregivers of food-allergic children? Ann Allery Asthma
Immunol. 2014;113(1):69-74.

Ward CE, Greenhawt M. Treatment of allergic reactions and qual-
ity of life among caregivers of food-allergic children. Ann Allergy
Asthma Immunol. 2015;114(4):312-318.

Protudjer JL, Jansson SA, Heibert Arnlind M, et al. Household costs
associated with objectively diagnosed allergy to staple foods in
children and adolescents. J Allergy Clin Inmunol. 2015;3(1):68-75.
Patton MQ. Qualitative Research and Evaluation Methods, 3rd edn.
Thousand Oaks, CA: Sage Publications; 2002.

O'Cathain A, Murphy E, Nicholl J. Three techniques for integrating
data in mixed methods studies. BMJ. 2010;341:c4587.

Warren CM, Gupta RS, Sohn MW, et al. Differences in empower-
ment and quality of life among parents of children with food allergy.
Ann Allery Asthma Immunol. 2015;114(2):117-125.
Saleh-Langenberg J, Goosens NJ, Flokstra-de Blok BM, et al.
Predictors of health-related quality of life of European food-allergic
patients. Allergy. 2015;70(6):616-624.

Soller L, Clarke AE, Lyttle A, et al. Comparing quality of life in
Canadian children with peanut, sesame, and seafood allergy. J
Allergy Clin Immunol Pract. 2019;8(1):352-354.

Tiainen JM, Nuutinen OM, Kalavainen MP. Diet and nutri-
tional status in children with cow’s milk allergy. Eur J Clin Nutr.
1995;49(8):605-612.

Christie L, Hine RJ, Parker JG, Burks W. Food allergies in chil-
dren affect nutrient intake and growth. J Am Diet Assoc.
2002;102:1648-1651.

21. Boaventura RM, Mendonca RB, Fonseca FA, Mallozi M, Souza
FS, Sarni ROS. Nutritional status and food intake of chil-
dren with cow's milk allergy. Allergol Immunopathol (Madr).
2019;S0301-0546(19):30048-30055.

22. Flom JD, Sicherer SH. Epidemiology of cow’s milk allergy. Nutrients.
2019;11:5.

23. Di Costanzo M, Berni CR. Lactose intolerance: common misunder-
standings. Ann Nutr Metab. 2018;73(4):30-37.

24. Dairy Farmers of Canada. Canada joins in on World School Milk Day
[updated 2018092720200205]. https://dairyfarmersofcanada.
ca/en/dairy-in-canada/news-releases/canada-joins-world-schoo
I-milk-day. Accessed January, 2020.

25. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food
allergy status in schools: health-related stigma among school chil-
dren in Ontario. Health Soc Care Community. 2016;24(5).e43-e52.

26. Egan M, Sicherer S. Doctor, my child is bullied: food allergy manage-
ment in schools. Curr Opin Allergy Clin Inmunol. 2016;16(3):291-296.

27. Greenhawt M. Environmental exposure to peanut and the risk of an
allergic reaction. Ann Allergy Asthma Immunol. 2018;120(5):476-81.
e3.

28. Foong RX, Turner PJ, Fox AT. Fatal anaphylaxis due to transcutane-
ous allergen exposure: an exceptional case. J Allergy Clin Immunol.
2020;8(1):332-333.

29. Wang J. Management of the patient with multiple food allergies.
Curr Allergy Asthm Rep. 2010;10(4):271-277.

30. Pouessel G, Deschildre A, Castelain C, et al. Parental knowledge
and use of epinephrine auto-injector for children with food allergy.
Pediatr Allergy Immunol. 2006;17(3):221-226.

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section.

How to cite this article: Abrams EM, Kim H, Gerdts J,
Protudjer JLP. Milk allergy most burdensome in multi-food
allergic children. Pediatr Allergy Immunol. 2020;00:1-8.
https://doi.org/10.1111/pai.13274



https://doi.org/10.1186/s13601-019-0244-0
https://doi.org/10.1186/s13601-019-0244-0
https://doi.org/10.1186/s13601-016-0128-5
https://doi.org/10.1186/s13601-016-0128-5
https://dairyfarmersofcanada.ca/en/dairy-in-canada/news-releases/canada-joins-world-school-milk-day
https://dairyfarmersofcanada.ca/en/dairy-in-canada/news-releases/canada-joins-world-school-milk-day
https://dairyfarmersofcanada.ca/en/dairy-in-canada/news-releases/canada-joins-world-school-milk-day
https://doi.org/10.1111/pai.13274

Figure E1. Amongst those with a milk allergic child and concomitant peanut and/or tree nut allergy, type
of food allergy reported to be...

A. Most frustrating B. Most worrisome when eating our or with C. Most socially limiting
people child doesn't normally eat with
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* Includes seeds, legumes, coconut, banana, avocado, chicken, turkey, red meat, strawberry, kiwi,
coriander, fruits, sulfites, turmeric

Note: Percentages reported only for the top 2 foods reported in each measure of burden



Figure E2. Amongst those with milk allergy and concomitant peanut and/or tree nut allergy, type of food
allergy reported to cause most financial and time burden
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allergy-friendly foods "may contain" label
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* Includes seeds, legumes, coconut, banana, avocado, chicken, turkey, red meat, strawberry, kiwi,
coriander, fruits, sulfites, turmeric

Note: Percentages reported only for the top 2 foods reported in each measure of burden



TABLE E1. Participant characteristics of the entire study population (N=126)

n %
Age (years; N=123)
0-2 24 19.5
3-5 22 17.9
6-10 35 28.5
11-14 26 21.1
15-18 16 13.0
Gender (N=123)
Boy 83 67.5
Girl 40 32,5
Age at diagnosis (years)
0-2 112 88.9
3-5 12 9.5
6-10 0 0.0
11-14 1 0.8
15-18 1 0.8
Types of food allergies (N=126)
Peanut 95 75.4
Tree Nuts 90 71.4
Sesame 42 33.3
Milk 64 50.8
Egg 73 57.9
Fish 25 19.8
Crustaceans 27 21.4
Soy 18 14.3
Wheat or triticale 10 7.9
Mustard 11 8.7
Other* 45 35.7
Number of food allergies, including milk
2 31 24.6
3 30 23.8
4 24 19.0
5 19 15.1
6+ 22 17.5
Diagnosed by a (Pediatric) Allergist (N=121)
No 3 2.5
Yes 118 97.5
Clinical testing (skin or blood test)
No 7 5.6
Yes 119 94.4

Oral Food Challenge (N=125)
No 54 43.2



Yes 71 56.8
Child has EAI (N=120)

No 4 3.3
Yes 116 96.7
Child carries EAI (N=116)
Never/rarely 9 7.8
About half the time 2 1.7
Most/all of the time 105 90.5
Severe reaction for which child received epinephrine (N=125)
No 60 48.0
Yes 65 52.0
Severe reaction for which child went to emergency (N=124)
No 34 27.4
Yes 89 89.0
Don't remember 1 0.8

Province/Territory of Residence

All Territories 1 0.8
Atlantic Canada%* 7 5.6
Western Canada$§ 51 40.5
Ontario 58 46.0

Quebec 9 7.1

* Includes seeds, legumes, coconut, banana, avocado, chicken, turkey, red meat, strawberry, kiwi,
coriander, fruits, sulfites, turmeric

¥Nova Scotia, Prince Edward Island, New Brunswick, Newfoundland and Labrador

§Manitoba, Saskatchewan, Alberta, British Columbia

Abbreviation: EAl Epinephrine auto-injector



Table E2. Participant characteristics of the children with milk allergy, and peanut and/or tree nut allergy
(N=50)

n %
Age group (years; N=49)
0-2 9 18.5
3-5 14 28.0
6-10 11 22.0
11-14 9 18.5
15-18 6 12.0
Gender
Boy 35 70.0
Girl 15 30.0
Age at diagnosis (years)
0-2 50 100.0
3-5 0 0.0
6-10 0 0.0
11-14 0 0.0
15-18 0 0.0
Food allergies in addition to milk
Peanut 41 82.0
Tree Nuts 37 74.0
Sesame 17 34.0
Egg 37 74.0
Fish 11 22.0
Crustaceans 13 26.0
Soy 3 6.0
Wheat or triticale 4 8.0
Mustard 4 8.0
Other* 13 26.0
Number of food allergies, including milk
2 7 14.0
3 10 20.0
4 9 18.0
5 11 22.0
6+ 13 26.0
Diagnosed by a (Pediatric) Allergist
No 2 2.0
Yes 48 96.0
Clinical testing (Skin or blood)
No 1 2.0
Yes 49 98.0

Child has EAI (N=60)



No 3 6.0

Yes 47 94.0
Child carries EAI (N=57)
Never/rarely 3 6.0
About half the time 1 2.0
Most/all of the time 46 92.0
Severe reaction for which child received epinephrine (N=48)
No 20 41.7
Yes 28 58.3
Severe reaction for which child went to emergency (N=48)
No 5 104
Yes 42 87.5
Don't remember 1 2.1
Province/Territory of Residence (N=49)
All Territories 0 0.0
Atlantic Canada- 2 4.1
Western Canada® 19 38.8
Ontario 28 58.3
Quebec 0 0.0

* Includes seeds, legumes, coconut, banana, avocado, chicken, turkey, red meat, strawberry, kiwi,
coriander, fruits, sulfites, turmeric

TNova Scotia, Prince Edward Island, New Brunswick, Newfoundland and Labrador

¥Manitoba, Saskatchewan, Alberta, British Columbia

Abbreviation: EAl Epinephrine auto-injector
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