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Overview  of  PresentationOverview  of  Presentation

• Review  approaches  used  to  estimate  
prevalence  of  food  allergy

• Discuss  prevalence  studies  
conducted  in  Canada



Approaches  to  Assessing  Prevalence

• Population  sampled
• Geographic  location
• City,  province,  country

• Age
• Milk,  egg,  wheat,  soy  – majority  outgrow
• Fish,  shellfish  – develop  later  in  childhood

• Ethnicity
• Dietary  habits  
• Other  environmental  factors



Approaches  to  Assessing  Prevalence
• How  population  sampled
•Random  population  - based
•Targeted  population  – vulnerable  populations
•Clinic  – based;;  if  allergy  clinic  – inflated  estimates

• Participation  rates  will  vary
•In  population-based  surveys  - response  35  – 70%
•Non-allergic  less  likely  to  respond,  é estimates
•In  challenge  studies,  allergic  less  likely  to  respond,    
ê estimates

• Statistical  analysis  of  missing  data



Approaches  to  Assessing  Prevalence

• Definition  of  food  allergy
•Questionnaire  
• Single  question  on  self-reported  allergy
• Detailed  history  of  reaction  symptoms  &  
diagnostic  testing

•Diagnostic  testing
• SPT  – sensitized  but  not  clinically  allergic
• Allergen-specific  IgE  – threshold  depends  
on  pre-test  probability  or  history
• Food  challenge  – presents  huge  obstacles



Canadian  Prevalence  
Studies

Canadian  Prevalence  
Studies
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Is the prevalence of peanut allergy increasing? A 5-year
follow-up study in children in Montreal

Moshe Ben-Shoshan, MD,a Rhoda S. Kagan, MD,b Reza Alizadehfar, MD,a Lawrence Joseph, PhD,c,d Elizabeth Turnbull,

RN,c Yvan St Pierre, MA,c and Ann E. Clarke, MD, MScd Montreal, Quebec, and Toronto, Ontario, Canada

Background: Studies suggest that peanut allergy prevalence
might be increasing, but these results have not yet been
substantiated.
Objective: We conducted a follow-up study to determine
whether peanut allergy prevalence in Montreal is increasing.
Methods: Questionnaires regarding peanut ingestion were
administered to parents of children in randomly selected
kindergarten through grade 3 classrooms in 2000-2002Q2 and
2005-2007. Respondents were stratified as (1) peanut tolerant,
(2) never/rarely ingest peanut, (3) convincing history of peanut
allergy, or (4) uncertain history of peanut allergy. Children in
group 3 with positive skin prick test responses were considered
to have peanut allergy. Children in groups 2 and 4 with positive
skin prick test responses had peanut-specific IgE levels
measured, and if the value was less than 15 kU/L, an oral peanut
challenge was performed. Multiple imputation was used to
generate prevalence estimates that incorporated respondents
providing incomplete data and nonrespondents.
Results: Of 8,039 children surveyed in 2005-2007, 64.2% of
parents responded. Among those providing complete data, the
prevalence was 1.63% (95% CI, 1.30% to 2.02%) in 2005-2007
versus 1.50% (95% CI, 1.16% to 1.92%) in 2000-2002. After
adjustment for missing data, the prevalence was 1.62% (95%

credible interval, 1.31% to 1.98%) versus 1.34% (95% CI,
1.08% to 1.64%), respectively. The differences between the
prevalences in 2005-2007 and 2000-2002 were 0.13% (95% CI,
20.38% to 0.63%) among those providing complete data and
0.28% (95% credible interval, 20.15% to 0.70%) after
adjustment for missing data.
Conclusions: This is the first North American study to document
temporal trends in peanut allergy prevalence by corroborating
history with confirmatory tests. The results suggest a stable
prevalence, but wide CIs preclude definitive conclusions.
(J Allergy Clin Immunol nnnn;nnn:nnn-nnn.)

Key words: Peanut allergy, prevalence, skin prick test, peanut-spe-
cific IgE, food challenge, epidemiology

During the last 2 decades, the medical literature reports an
increase in allergic diseases,1 including peanut allergy. Based pri-
marily on longitudinal studies conducted in the United States and
the Isle of Wight,2,3 it is speculated that the prevalence of peanut
allergy might have doubled over 5 years. However, this apparent
increase might be attributed to a failure to apply rigid and inclu-
sive diagnostic criteria, methodological differences, overlapping
CIs, and/or nonresponse bias. Between 2000 and 2002, we con-
ducted the first Canadian study to estimate the prevalence of pea-
nut allergy4; ours was also the first study in North America to
corroborate history with confirmatory testing and the largest study
worldwide to fully incorporate these techniques.4 Although our
estimate of peanut allergy prevalence of 1.5% (95% CI, 1.16%
to 1.92%) in Montreal exceeds North American and most Euro-
pean estimates,2-5 it cannot be concluded that the prevalence of
peanut allergy is increasing. Our study did not evaluate preva-
lence over time, and comparisons with other studies are hampered
by differences in methodologies and sampling frames, overlap-
ping CIs, and nonresponse bias. To determine whether the preva-
lence of peanut allergy is increasing, we conducted a follow-up
study between 2005 and 2007 using the identical methodology
and sampling frame of our 2000-2002 study. It is only by replicat-
ing a methodology that corroborates clinical history with compre-
hensive diagnostic testing, sampling an identical population,
ensuring an adequate sample size, and adjusting for nonresponse
that we can determine whether this speculated increase is real.

METHODS
Sampling frame

We conducted a cross-sectional study, revisiting the schools participating in
our original study4 and randomly selecting kindergarten through grade 3 class-
rooms. The study was approved by the Institutional Review Board of the
McGill University Health Centre, school boards, individual schools, and par-
ents. Children were recruited between October 2005 and December 2007.

From athe Department of Pediatrics, Division of Clinical Immunology/Allergy and Rheu-
matology, McGill University Health Center, MontrealQ1 ; bthe Department of Pediatrics,
North York General Hospital, University of Toronto; cthe Department of Medicine,
Division of Clinical Epidemiology, McGill University Health Center; dthe Depart-
ments of Epidemiology and Biostatistics, McGill University, Montreal; and dthe
Department of Medicine, Divisions of Clinical Epidemiology and Clinical Immunol-
ogy/Allergy, McGill University Health Center, Montreal.

Supported by the Canadian Institutes of Health Research (MOP-77584); the Allergy,
Genes and Environment Network Centres of Excellence (AllerGen NCE); Anaphy-
laxis Canada; the Canadian Allergy, Asthma and Immunology Foundation; and
Novartis Pharmaceuticals. Dr Clarke received a $2500 unrestricted grant from
Novartis Pharmaceuticals. Drs Joseph and Clarke are National Scholars of Fonds de
la recherche en santé du Québec.
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Prevalence of peanut allergy in primary-
school children in Montreal, Canada

Rhoda S. Kagan, MD,a Lawrence Joseph, PhD,b,c Claire Dufresne, BScN,d

Katherine Gray-Donald, PhD,e Elizabeth Turnbull, RN,b Yvan St. Pierre, MA,b and
Ann E. Clarke, MD, MScb,f Montreal, Quebec, Canada

Background: Peanut allergy is receiving increasing attention.
Only one study has estimated the prevalence in North Ameri-
ca, but it did not corroborate history with diagnostic testing.
Objective: We estimated the prevalence of peanut allergy in
Montreal by administering questionnaires regarding peanut
ingestion to children in kindergarten through grade 3 in ran-
domly selected schools.
Methods: Respondents were stratified as follows: (1) peanut
tolerant, (2) never-rarely ingest peanut, (3) convincing history
of peanut allergy, and (4) uncertain history of peanut allergy.
Groups 2, 3, and 4 underwent peanut skin prick tests (SPTs),
and if the responses were positive in groups 2 or 4, measure-
ment of peanut-specific IgE were undertaken. Children in
group 3 with a positive SPT response were considered allergic
to peanut without further testing. Children in groups 2 and 4
with peanut-specific IgE levels of less than 15 kU/L underwent
oral peanut challenges.
Results: Of the 7768 children surveyed, 4339 responded, 94.6%
in group 1. The prevalence of peanut allergy was 1.50% (95%
CI, 1.16%-1.92%). When multiple imputation was used to
incorporate data on those responding to the questionnaire but
withdrawing before testing, the estimated prevalence increased
to 1.76% (95% CI, 1.38%-2.21%). When data regarding the
peanut allergy status of nonresponders (as declared to the
school before the study) were also incorporated, the estimated
prevalence was 1.34% (95% CI, 1.08%-1.64%).
Conclusion: Our prevalence study is the first in North Ameri-
ca to corroborate history with confirmatory testing and the
largest worldwide to incorporate these techniques. We have
shown that, even with conservative assumptions, prevalence
exceeds 1.0%. (J Allergy Clin Immunol 2003;112:1223-8.)

Key words: Peanut allergy; prevalence; skin prick testing; peanut-
specific IgE measurement; double-blind, placebo-controlled food
challenge

Peanut allergy is receiving increasing public attention.
It accounts for the majority of severe food-related aller-
gic reactions, tends to present early, usually lasts for life,
and can be provoked by trace quantities of peanut in
highly sensitized individuals.1-10 Seventy percent to 80%
of children allergic to peanut have their first reaction
between 14 and 24 months of age, usually at the time of
their first exposure.3,4,9 Currently, there are no curative
therapies, and management is limited to avoidance and
symptomatic treatment of reactions with epinephrine.
Although various immunomodulatory approaches to
decrease peanut sensitivity hold potential, they remain
investigational.11,12 Up to 75% of known individuals
with peanut allergy experience reactions caused by inad-
vertent exposure, reflecting the difficulty of complete
peanut avoidance.6,13,14

Despite current opinion that the prevalence of peanut
allergy might be increasing,15,16 much of the evidence is
inconclusive,17,18 and further research with standardized
methodologies is needed. Five population-based studies
have estimated the prevalence of peanut allergy,5,19-22 but
only 2, conducted on the Isle of Wight, United Kingdom,
corroborated history with diagnostic testing. These latter
2 studies reported an increase in peanut allergy preva-
lence from 0.5% to 1.5% between 1994 and 2000.5,22 A
single American and 2 European surveys conducted
between 1995 and 1998 estimated the prevalence of
peanut allergy to be between 0.5% and 1.0%.19-21

Our study estimated the prevalence of peanut allergy
by surveying a randomly selected sample of Montreal
schoolchildren aged 5 to 9 years and confirming peanut
allergy with skin prick tests (SPTs), peanut-specific IgE
measurement, and double-blind, placebo-controlled food
challenges (DBPCFCs) with peanut.

METHODS
Sampling frame

We conducted a cross-sectional study involving a simple random
selection of kindergarten through grade 3 classrooms in the public and
private schools of Montreal, Quebec, Canada. All children in each
selected classroom were invited to participate. The study was
approved by the Institutional Review Board of the McGill University
Health Centre, as well as by all participating school boards, individual
schools, and all parents, who provided written informed consent. Chil-
dren were recruited between December 2000 and September 2002.
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Centre; cthe Departments of Epidemiology and Biostatistics, McGill Uni-
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Study  Aim  and  Design
• Aim
• To  determine  if  prevalence  of  peanut  allergy  
increased  over  5  years  (00-02  →  05-07)   in  Montreal  
school  children

• Hypothesis
• Prevalence  will  double  over  5  years

• Methods  
• Re-visit  schools  randomly  selected  in  2000-02
• Random  selection  of  K  – Gr  3
• Identical  diagnostic  criteria





Methods
Grouping  by
questionnaire

1  - PN  
tolerant

2  - Never
ate

4  - Uncertain
Hx

3  - Convincing
Hx

Diagnosis

3

+  SPT IgE  ≥0.35 +  DBPCFC

2  or  4

+  SPT  AND  IgE  ≥15 +  SPT  AND  +  DBPCFC



Prevalence:  Temporal  ChangePrevalence:  Temporal  Change

Prevalence
2000/02

Prevalence
2005/7

Prevalence
2005/7

Difference  
(95%CI)
Difference  
(95%CI)

Full  
responders

1.50% 1.63% 0.13%
(-0.4%,  0.6%)

Full  &  partial
responders

1.76% 2.06% 0.30%
(-0.3%,  0.9%)

Full,  partial,  
&  non-
responders

1.34% 1.62% 0.28%
(-0.2%,  0.7%)
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A population-based study on peanut, tree nut, fish, shellfish,
and sesame allergy prevalence in Canada

Moshe Ben-Shoshan, MD,a Daniel W. Harrington, MA,e Lianne Soller, BSc,b Joseph Fragapane, BSc,b

Lawrence Joseph, PhD,b,d Yvan St Pierre, MA,b Samuel B. Godefroy, PhD,f Susan J. Elliot, PhD,e and

Ann E. Clarke, MD, MScb,c Montreal, Quebec, and Hamilton and Ottawa, Ontario, Canada

Background: Recent studies suggest an increased prevalence of
food-induced allergy and an increased incidence of food-related
anaphylaxis. However, prevalence estimates of food allergies
vary considerably between studies.
Objectives: To determine the prevalence of peanut, tree nut,
fish, shellfish, and sesame allergy in Canada.
Methods: Using comparable methodology to Sicherer et al in the
United States in 2002, we performed a cross-Canada, random
telephone survey. Food allergy was defined as perceived (based
on self-report), probable (based on convincing history or self-
report of physician diagnosis), or confirmed (based on history
and evidence of confirmatory tests).
Results: Of 10,596 households surveyed in 2008 and 2009, 3666
responded (34.6% participation rate), of which 3613 completed
the entire interview, representing 9667 individuals. The
prevalence of perceived peanut allergy was 1.00% (95% CI,
0.80%-1.20%); tree nut, 1.22% (95% CI, 1.00%-1.44%); fish,
0.51% (95% CI, 0.37%-0.65%); shellfish, 1.60% (95% CI,
1.35%-1.86%); and sesame, 0.10% (95%CI, 0.04%-0.17%). The
prevalence of probable allergy was 0.93% (95% CI, 0.74%-
1.12%); 1.14% (95%CI, 0.92%-1.35%); 0.48% (95%CI, 0.34%-
0.61%); 1.42% (95% CI, 1.18%-1.66%); and 0.09% (95% CI,
0.03%-0.15%), respectively. Because of the infrequency of
confirmatory tests and the difficulty in obtaining results if
performed, the prevalence of confirmed allergy was much lower.
Conclusion: This is the first nationwide Canadian study to
determine the prevalence of severe food allergies. Our results
indicate disparities between perceived and confirmed food allergy
that might contribute to the wide range of published prevalence
estimates. (J Allergy Clin Immunol 2010;125:1327-35.)

Key words: Food allergy, peanut allergy, tree nut allergy, fish
allergy, shellfish allergy, sesame allergy, perceived food allergy,
probable food allergy, confirmed food allergy

Food allergy affects up to 2.5% of the adult population and 6%
to 8% of children less than 3 years of age and is associated with
significant morbidity and mortality.1,2 The incidence rate of ana-
phylaxis is increasing, and recent US reports suggest that it may
be as high as 49.8 per 100,000 person-years.3-8 Foods are primary
inciting allergens for anaphylaxis,8-12 and hospitalizations be-
cause of food-induced anaphylaxis are reported to have increased
by 350% during the last decade.11,13

Peanut and tree nut account for the majority of severe
reactions,10,11,14 but fish, shellfish, and sesame are also reported
to cause severe reactions, especially in Asia and parts of
Europe.12,15-20 However, there is considerable heterogeneity in
the prevalence estimates of these severe food allergies, possibly
because of differences in study design, methodology, or study pop-
ulations. The prevalence estimates of food allergies range between
0% and 2% for peanut,21-23 0% and 7.3% for tree nut,23-26 0% and
2% for fish,21,27,28 0% and 10% for shellfish,21,26,27,29,30 and 0%
and 0.79% for sesame.19,24,31,32 There have been a few
population-based studies estimating the prevalence of peanut,
tree nut, fish, and shellfish allergies in the United States,23,27 but
no such studies have been conducted in Canada. Recently, our
research team reported that the prevalence of peanut allergy in
Montreal school children had stabilized between 2002 and 2007,
although it exceeded (1.63%; 95% CI, 1.30%-2.02%)] estimates
from most other countries except the United Kingdom (UK).22

The Surveying Canadians to Assess the Prevalence of Common
Food Allergies and Attitudes towards Food LAbelling and Risk
(SCAAALAR) study, launched in 2008, was designed to estimate
the prevalence of food allergies responsible for the majority of se-
vere/fatal anaphylactic reactions (peanut, tree nut, fish, shellfish,
and sesame) in Canada.

METHODS
Selection of study population

Households were chosen by purchasing, from Info-Direct, a random
selection of telephone numbers and their accompanying addresses from the
electronic white pages. (Info-Direct maintains an electronic listing of all
Canadian household telephone numbers listed in the white pages and updates
these recordsmonthly).Householdswere limited to the 10Canadian provinces;
the territories were excluded because it was thought that there would be
considerable cultural difference between individuals living in these regions and
the rest of Canada. Interviews were conducted fromMay 2008 to March 2009.

Survey methodology
The telephone surveys were conducted by teams of similarly trained

interviewers basedat eitherMcGill (Montreal,Quebec) orMcMaster (Hamilton,
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Letters to the Editor

Overall prevalence of self-reported food
allergy in Canada

To the Editor:
In 2010, our group published the first Canadian estimates of the

prevalence of peanut, tree nut, fish, shellfish, and sesame allergy1

based on a nationwide telephone survey of randomly selected
households (the SCAAALAR [Surveying Canadians to Assess
the prevalence of food Allergies and Attitudes towards food
LAbelling and Risk] study). However, this article did not provide
an estimate for the overall prevalence of food allergy. In the
SCAAALAR study, although we inquired about the presence of
other food allergies, we elicited information on reaction charac-
teristics and diagnostic testing only for the 5 allergens above as
collecting such detailed data for all food allergens would have
considerably lengthened the telephone survey. This letter
provides estimates of the overall prevalence of food allergy in
Canada based on self-report; sociodemographic predictors of
self-reported food allergy are also examined.
As described previously,1 we performed a cross-sectional tele-

phone interview betweenMay 2008 andMarch 2009 of randomly
selected households in the 10 Canadian provinces. The initial
eligible participant who completed the survey on behalf of all
household members was asked if anyone in the household had a
food allergy, and to which food(s). Demographic information
was also collected.
We developed 3 prevalence estimates of perceived allergy by

(1) including in the numerator all individuals self-reporting at
least 1 food allergy; (2) excluding from the numerator all adults
self-reporting an allergy to milk, egg, wheat, and/or soy only;
IgE-mediated allergies to these foods usually resolve by adult-
hood, and adverse reactions to milk in adulthood are more likely
to represent lactose intolerance2 and adverse reactions to wheat
are more likely to represent celiac disease3; and (3) using esti-
mate number 2 and adjusting for nonresponse via multiple
imputation.
Since prevalence varies by area of residence, we used infor-

mation available on the nonrespondents (province and postal
code) to predict the rate of allergy within nonrespondents. This
proceeded in 2 stages: First, we imputed the number of persons
within each household, assuming that the distribution of house-
hold size was similar within responding and nonresponding
residences. Then, for each subject with missing data, we used a
hierarchical logistic regression model to predict the missing
allergy status.
Predictors of self-reported food allergy (as defined in num-

ber 2) were identified through multivariate regression analyses.
Potential predictors included post–secondary education of
household respondent (attained college/university degree),
low-income household,* marital status of household respondent
(married/living with partner), urban location of household,!
birthplace of household respondent (born in Canada), geo-
graphic location of the household (Ontario and Atlantic Canada,

Western Canada, or Quebec), and age of allergic individual
(<18 years).
Of the 10,596 households who were contacted to complete the

survey, 3,666 responded (35% response rate) of which 3,613
completed the survey, representing 9,667 individuals (7,469
adults and 2,198 children). Compared with the general Canadian
population, less educated and lower-income families and
new Canadians were underrepresented in the SCAAALAR
study (Table I). Of the 9,667 individuals, 8.07% (95% CI,
7.47%-8.67%) reported at least 1 food allergy. After exclusion
of adults reporting only milk, egg, wheat, and/or soy allergy
(estimate number 2), the overall prevalence decreased to 6.69%

TABLE I. Demographic characteristics

SCAAALAR
population (%)

Canadian
population (%)

College/university/professional
degree or diploma

60.5 32.9 (as of 2001)

Household income under
low-income cutoff*!

8.9 14.5 (as of 2006)

Born in Canada 85.6 80.6 (as of 2006)

*Among respondents who provided income-related information, representing 61% of
our household sample.
!Low income cutoffs, defined as income levels at which families or unattached
individuals spend at least 70% of before-tax income on food, shelter, and clothing and
is determined according to family size and geographic location.
Data from Ben-Shoshan et al.1

TABLE II. Self-reported prevalence of food allergy in Canada*

% (95% CI)

Children Adults
Entire study
population

Estimate 1:
Including
all adults

Peanut 1.77 (1.21-2.33) 0.78 (0.58-0.97) 1.00 (0.80-1.20)
Tree nut 1.73 (1.16-2.30) 1.07 (0.84-1.30) 1.22 (1.00-1.44)
Fish 0.18 (0.00-0.36) 0.60 (0.43-0.78) 0.51 (0.37-0.65)
Shellfish 0.55 (0.21-0.88) 1.91 (1.60-2.23) 1.60 (1.35-1.86)
Sesame 0.23 (0.03-0.43) 0.07 (0.01-0.13) 0.10 (0.04-0.17)
Milk 2.23 (1.51-2.95) 1.89 (1.56-2.21) 1.97 (1.64-2.29)
Egg 1.23 (0.69-1.77) 0.67 (0.48-0.86) 0.80 (0.61-0.99)
Wheat 0.45 (0.08-0.83) 0.86 (0.63-1.08) 0.77 (0.57-0.96)
Soy 0.32 (0.08-0.55) 0.16 (0.07-0.25) 0.20 (0.10-0.30)
Fruits 1.14 (0.68-1.60) 1.61 (1.32-1.89) 1.50 (1.25-1.75)
Vegetables 0.45 (0.17-0.74) 1.29 (1.02-1.55) 1.10 (0.88-1.31)
Other 1.32 (0.80-1.84) 1.67 (1.37-1.97) 1.59 (1.32-1.86)
All foods 7.14 (5.92-8.36) 8.34 (7.69-8.99) 8.07 (7.47-8.67)

Estimate 2:
Excluding
some adults

All foods 7.14 (5.92-8.36) 6.56 (5.99-7.13) 6.69 (6.15-7.24)
Estimate 3:

Estimate 2
adjusted for
nonresponse

All foods 7.12 (6.07-8.28) 6.58 (6.22-6.96) 6.67 (6.19-7.17)

*These are not mutually exclusive groups; that is, individuals can self-report more
than 1 allergy.

*Low-income cutoff defined as an income level at which families or unattached
individuals spend at least 70% of before-tax income on food, shelter, and clothing and
is determined according to family size and geographic location.

!Residing in a Canadian metropolitan area with a population of 100,000 or more.
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San Diego, Calif; 20 nmol in 200 mL of vehicle [saline 1 0.5%
dimethyl sulfoxide]) or 200 mL of vehicle intraperitoneally 45
minutes before challenge. Mice treated with BQ-123 exhibited
a statistically significant, although modest, amelioration of the al-
lergic reaction, as assessed by monitoring the ensuing change in
body temperature (Fig 2, A). Furthermore, the reduced hypother-
mia was associated with a modest but statistically significant
reduction in the extent of degranulation of peritoneal MCs, as
assessed morphologically (Fig 2, B),5,7 indicating that blockade
of ETA results in decreased activation of MCs in this setting. In
support of this conclusion, pretreatment with BQ-123 in mice
subjected to passive systemic anaphylaxis also resulted in reduced
levels of both MC-derived mouse MC protease 1 in the serum
(Fig 2, C) and histamine in the peritoneal lavage fluid (Fig 2, D).

To assess the possible contribution of ETA to IgE- and MC-
dependent allergic responses in the skin, we next induced passive
cutaneous anaphylaxis by means of intradermal injection of IgE
anti-DNP (20 mg in 100 mL of saline) and then challenged the
mice intraperitoneally with DNP-HSA (1 mg in 100 mL of saline)
or 100mL of saline alone 24 hours later. The increase in ear thick-
ness and the extent of plasma extravasation were then quantified
as measures of allergic inflammation. Injection of BQ-123 intra-
venously before elicitation of the allergic reaction again resulted
in a significant reduction in the assessed parameters, with about
30% to 40% reduction in the measured responses compared
with those seen in the identically sensitized and challenged but
vehicle-treated mice (Fig 2, E and F).
Taken together, our findings show that treatment with the

ETA antagonist BQ-123 can ameliorate systemic or local IgE-
and anaphylactic responses in mice. We hypothesize that one
mechanism that might contribute to this observation is that the
ETA antagonist can reduce ETA-dependent enhancement of MC
activation by endogenous ET-1 present during the allergic reaction.
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Possession of epinephrine auto-injectors by
Canadians with food allergies

To the Editor:
Although there is unanimous agreement that epinephrine is the

first-line treatment for anaphylaxis,1 many with food allergy have
not been prescribed an epinephrine auto-injector (EAI).
As part of our nationwide Canadian study on the prevalence of

food allergy,2 households from the 10 Canadian provinces were
randomly selected from the electronic white pages and were
telephoned between May 2008 and March 2009. Households
self-reporting an allergy to peanut, tree nut, fish, shellfish, and/
or sesame were recontacted within 4 months of the telephone
survey and asked whether the individual(s) with allergy currently
had an EAI. There was no differentiation between EAI formula-
tions currently available in Canada (EpiPen; King Pharmaceuti-
cals Canada, Mississauga, Ontario, Canada, and Twinject;
Paladin Labs Inc, St-Laurent, Quebec, Canada).
Two categories of respondents with allergy were defined: (1)

those reporting a convincing history of an IgE-mediated allergic
reaction* and/or a physician diagnosis of an allergy to peanut, tree
nut, fish, shellfish, or sesame, termed the probable group,2 and (2)
those reporting a physician diagnosis of an allergy to peanut, tree
nut, fish, shellfish, or sesame, termed the diagnosed group.
Multivariate logistic regression models were performed for

each group of respondents to identify factors associated with
having an EAI; multiple imputation techniques were used to
adjust for missing data for the low-income variable. Both models
were hierarchical using the following household-level variables:
postsecondary education of household respondent (attained col-
lege/university degree), low-income household,!marital status of
household respondent (married/living with partner), urban loca-
tion of household," and birthplace of household respondent (not
born in Canada). The following individual-level data of the aller-
gic participants were also included: age (<18 years), sex, type of
allergy (peanut, tree nut, or sesame), multiple allergies (allergy
to >1 of peanut, tree nut, sesame, fish, or shellfish), age at most

*A convincing history of an allergic reaction was defined as a minimum of 2 mild signs/
symptoms or 1moderate or 1 severe sign/symptom that was likelymediated by IgE and
occurred within 2 hours of ingestion or contact (or inhalation for fish and shellfish).
Mild symptoms include pruritus, urticaria, flushing, or rhinoconjunctivitis; moderate
includes angioedema, throat tightness, gastrointestinal complaints, or breathing diffi-
culties (other than wheeze); and severe includes wheeze, cyanosis, or circulatory
collapse.

!Low-income cutoff is defined as an income level at which families or unattached indi-
viduals spend at least 70% of before-tax income on food, shelter, and clothing and is
determined according to family size and geographic location.

"Residing in a Canadian metropolitan area with a population of 100,000 or more.
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Background. Studies suggest that the rising prevalence of food allergy during recent decades may have stabilized. Although genetics
undoubtedly contribute to the emergence of food allergy, it is likely that other factors play a crucial role in mediating such short-
term changes. Objective. To identify potential demographic predictors of food allergies. Methods. We performed a cross-Canada,
random telephone survey. Criteria for food allergy were self-report of convincing symptoms and/or physician diagnosis of allergy.
Multivariate logistic regressions were used to assess potential determinants. Results. Of 10,596 households surveyed in 2008/2009,
3666 responded, representing 9667 individuals. Peanut, tree nut, and sesame allergy were more common in children (odds ratio
(OR) 2.24 (95% CI, 1.40, 3.59), 1.73 (95% CI, 1.11, 2.68), and 5.63 (95% CI, 1.39, 22.87), resp.) while fish and shellfish allergy
were less common in children (OR 0.17 (95% CI, 0.04, 0.72) and 0.29 (95% CI, 0.14, 0.61)). Tree nut and shellfish allergy were
less common in males (OR 0.55 (95% CI, 0.36, 0.83) and 0.63 (95% CI, 0.43, 0.91)). Shellfish allergy was more common in urban
settings (OR 1.55 (95% CI, 1.04, 2.31)). There was a trend for most food allergies to be more prevalent in the more educated
(tree nut OR 1.90 (95% CI, 1.18, 3.04)) and less prevalent in immigrants (shellfish OR 0.49 (95% CI, 0.26, 0.95)), but wide CIs
preclude definitive conclusions for most foods. Conclusions. Our results reveal that in addition to age and sex, place of residence,
socioeconomic status, and birth place may influence the development of food allergy.

1. Introduction

Among adults worldwide, 7.7% (Iceland) to 24.6% (US) are
sensitized to food allergens [1]. Foods are the most common
triggers for anaphylaxis, accounting for 33.2% to 56% of
all cases [2, 3] with peanut, tree nut, fish, and shellfish
responsible for the majority of fatal reactions [4]. Studies
suggest an increasing prevalence of food allergies in the
past two decades [5, 6], with a recent stabilization in devel-
oped countries [7, 8]. Although genetic factors undoubt-
edly contribute to the development of food allergies [9],

it is evident that they are not fully responsible for these
relatively short-term temporal trends in prevalence. Further,
recent reports suggest that populations with similar genetic
backgrounds may have different rates of food allergy, pos-
sibly due to different dietary habits [10], and alternatively,
populations with different genetic backgrounds may have the
same relative prevalence of food allergies [1]. It is evident that
the development of food allergy results from an interplay of
genetic, environmental, and demographic factors. However,
little is known about which demographic factors are associ-
ated with food allergy. In the SCAAALAR study (Surveying
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Background. Studies suggest that the rising prevalence of food allergy during recent decades may have stabilized. Although genetics
undoubtedly contribute to the emergence of food allergy, it is likely that other factors play a crucial role in mediating such short-
term changes. Objective. To identify potential demographic predictors of food allergies. Methods. We performed a cross-Canada,
random telephone survey. Criteria for food allergy were self-report of convincing symptoms and/or physician diagnosis of allergy.
Multivariate logistic regressions were used to assess potential determinants. Results. Of 10,596 households surveyed in 2008/2009,
3666 responded, representing 9667 individuals. Peanut, tree nut, and sesame allergy were more common in children (odds ratio
(OR) 2.24 (95% CI, 1.40, 3.59), 1.73 (95% CI, 1.11, 2.68), and 5.63 (95% CI, 1.39, 22.87), resp.) while fish and shellfish allergy
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preclude definitive conclusions for most foods. Conclusions. Our results reveal that in addition to age and sex, place of residence,
socioeconomic status, and birth place may influence the development of food allergy.

1. Introduction

Among adults worldwide, 7.7% (Iceland) to 24.6% (US) are
sensitized to food allergens [1]. Foods are the most common
triggers for anaphylaxis, accounting for 33.2% to 56% of
all cases [2, 3] with peanut, tree nut, fish, and shellfish
responsible for the majority of fatal reactions [4]. Studies
suggest an increasing prevalence of food allergies in the
past two decades [5, 6], with a recent stabilization in devel-
oped countries [7, 8]. Although genetic factors undoubt-
edly contribute to the development of food allergies [9],

it is evident that they are not fully responsible for these
relatively short-term temporal trends in prevalence. Further,
recent reports suggest that populations with similar genetic
backgrounds may have different rates of food allergy, pos-
sibly due to different dietary habits [10], and alternatively,
populations with different genetic backgrounds may have the
same relative prevalence of food allergies [1]. It is evident that
the development of food allergy results from an interplay of
genetic, environmental, and demographic factors. However,
little is known about which demographic factors are associ-
ated with food allergy. In the SCAAALAR study (Surveying
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SCAAALAR:
Surveying  CAnadians on  the  prevalence  
of  food  Allergy  and  Attitudes  towards  

food  LAbelling and  Risk



Sampling  Frame
10  596  households  randomly  
selected  from  e-White  Pages

3666  households  
(35%)  participated

9667  individuals

Information  letter  mailed

Households  called



Food  Allergy:  Definitions

1. Perceived:  Self-reported  food  allergy

2. Probable:  Self  report  of  convincing  history  
and/  or  physician  diagnosis

3. Confirmed:  Clinical  history  with  
confirmatory  tests  provided  by  treating  MD



Prevalence  Estimates:
Children

Prevalence  Estimates:
Children

Perceived   ProbableProbable ConfirmedConfirmed

Peanut 1.77% 1.68% 1.03%

Tree  nut 1.73% 1.59% 0.69%

Fish 0.18% 0.18% -

Shellfish 0.55% 0.50% 0.06%

Sesame 0.23% 0.23% 0.03%



Overall  Prevalence  of  
Self-Reported  Food  Allergy
Overall  Prevalence  of  

Self-Reported  Food  Allergy
Children   AdultsAdults Entire  study  

population
Entire  study  
population

Including  all  
adults

7.14% 8.34% 8.07%

Excluding  
some  adults

7.14% 6.56% 6.69%

Estimate  #2  
adjusted  for  
non-
response

7.12% 6.58% 6.67%



Respondent  CharacteristicsRespondent  Characteristics

SCAAALAR CDN  PopulationCDN  Population

College/University 60.5% 33%

Born  in  Canada 85.6% 81%

Immigrated  <  10  yrs 1.9% 6.3%

Married/  Co-habit 70.3% 72%

Dwelling  owned 82.1% 68%

HH  income,  median 70K 64K

Urban 61  – 84% 68  – 86%
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The use of incentives in vulnerable populations
for a telephone survey: a randomized
controlled trial
Megan Knoll1*, Lianne Soller1, Moshe Ben-Shoshan2, Daniel Harrington3, Joey Fragapane1, Lawrence Joseph1,4,
Sebastien La Vieille5, Yvan St-Pierre1, Kathi Wilson3, Susan Elliott6 and Ann Clarke1,7

Abstract

Background: Poor response rates in prevalence surveys can lead to nonresponse bias thereby compromising the
validity of prevalence estimates. We conducted a telephone survey of randomly selected households to estimate
the prevalence of food allergy in the 10 Canadian provinces between May 2008 and March 2009 (the SCAAALAR
study: Surveying Canadians to Assess the Prevalence of Common Food Allergies and Attitudes towards Food
LAbeling and Risk). A household response rate of only 34.6% was attained, and those of lower socioeconomic
status, lower education and new Canadians were underrepresented. We are now attempting to target these
vulnerable populations in the SPAACE study (Surveying the Prevalence of Food Allergy in All Canadian
Environments) and are evaluating strategies to increase the response rate. Although the success of incentives to
increase response rates has been demonstrated previously, no studies have specifically examined the use of
unconditional incentives in these vulnerable populations in a telephone survey. The pilot study will compare
response rates between vulnerable Canadian populations receiving and not receiving an incentive.

Findings: Randomly selected households were randomly assigned to receive either a $5 incentive or no incentive.
The between group differences in response rates and 95% confidence intervals (CIs) were calculated. The response
rates for the incentive and non-incentive groups were 36.1% and 28.7% respectively, yielding a between group
difference of 7.4% (−0.7%, 15.6%).

Conclusion: Although the wide CI precludes definitive conclusions, our results suggest that unconditional
incentives are effective in vulnerable populations for telephone surveys.

Keywords: Incentives, Vulnerable populations, Response rates

Background
In 2008/09, we conducted a telephone survey of randomly
selected Canadian households to estimate the prevalence
of food allergy: the SCAAALAR study (Surveying
Canadians to Assess the Prevalence of Common Food
Allergies and Attitudes towards Food LAbeling and Risk).
A household response rate of only 34.6% was attained,
and those of lower socioeconomic status, lower education
and new Canadians were underrepresented. The SPAACE
study (Surveying the Prevalence of Food Allergy in All

Canadian Environments) is attempting to target these
vulnerable populations not adequately represented in
SCAAALAR.
Poor response rates can potentially lead to nonre-

sponse bias, which can compromise the validity of
prevalence estimates. The desired target populations for
SPAACE have been found to have lower response rates
to surveys and questionnaires; therefore, it is of particu-
lar importance for this study to explore methods of
maximizing response [1-4]. The positive impact of
incentives on response rate has been proven in several
mailed questionnaire studies and telephone surveys
[1,5-16]. Some studies have specifically examined the use
of incentives in low income or high minority populations

* Correspondence: megan.knoll@mail.mcgill.ca
1Division of Clinical Epidemiology, Department of Medicine, McGill University
Health Centre, Montreal, QC, Canada
Full list of author information is available at the end of the article
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reproduction in any medium, provided the original work is properly cited.
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Prevalence and Predictors of Food Allergy in Canada:
A Focus on Vulnerable Populations

Lianne Soller, BSc, MSca, Moshe Ben-Shoshan, MSc, MDb, Daniel W. Harrington, MA, PhDc, Megan Knoll, MSca,
Joseph Fragapane, BEng, MDa, Lawrence Joseph, PhDa,d, Yvan St. Pierre, MAa, Sebastien La Vieille, MDe,
Kathi Wilson, PhDf, Susan J. Elliott, PhDg, and Ann E. Clarke, MSc, MDa,h Montreal, Quebec; Kingston, Ottawa, Toronto, and

Waterloo, Ontario; and Calgary, Alberta, Canada

What is already known about this topic? We previously found that 8% of Canadians self-report food allergy. However,
the prevalence of food allergy among those of low education, those with low income, new Canadians, and individuals of
Aboriginal identity (vulnerable populations) has not been estimated.

What does this article add to our knowledge? In this first Canadian study to estimate the prevalence of food allergy in
vulnerable populations, those of low education and new Canadians reported fewer allergies, but no differences were found
according to income or Aboriginal status.

How does this study impact current management guidelines? Vulnerable populations report fewer allergies possibly
due to insufficient knowledge or inadequate health care access, which suggests important policy gaps that must be
addressed to ensure equal opportunity for all Canadians to seek and receive health care.

BACKGROUND: Studies suggest that individuals of low
education and/or income, new Canadians (immigrated <10 years
ago), and individuals of Aboriginal identity may have fewer food
allergies than the general population. However, given the
difficulty in recruiting such populations (hereafter referred to as

vulnerable populations), by using conventional survey
methodologies, the prevalence of food allergy among these
populations in Canada has not been estimated.
OBJECTIVES: To estimate the prevalence of food allergy among
vulnerable populations in Canada, to compare with the
nonvulnerable populations and to identify demographic
characteristics predictive of food allergy.
METHODS: By using 2006 Canadian Census data, postal codes
with high proportions of vulnerable populations were identified
and households were randomly selected to participate in a
telephone survey. Information on food allergies anddemographics
was collected. Prevalence estimates wereweighted by usingCensus
data to account for the targeted sampling. Multivariable logistic
regression was used to identify predictors of food allergy.
RESULTS: Of 12,762 eligible households contacted, 5734
households completed the questionnaire (45% response rate).
Food allergy was less common among adults without
postsecondary education versus those with postsecondary
education (6.4% [95% CI, 5.5%-7.3%] vs 8.9% [95% CI,
7.7%-10%]) and new Canadians versus those born in Canada
(3.2% [95% CI, 2.2%-4.3%] vs 8.2% [95% CI, 7.4%-9.1%]).
There was no difference in prevalence between those of low and
of high income or those with and without Aboriginal identity.
CONCLUSION: Analysis of our data suggests that individuals of
low education and new Canadians self-report fewer allergies,
which may be due to genetics, environment, lack of appropriate
health care, or lack of awareness of allergies, which reduces self-
report. ! 2014 American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2015;3:42-9)

Key words: Food allergy; Self-reported food allergy; Perceived food
allergy; Probable food allergy; New Canadians; Low education;
Low income; Aboriginal identity; Vulnerable populations
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Adjusting for nonresponse bias corrects
overestimates of food allergy prevalence
Lianne Soller, BSc, MSc, PhD candidatea,
Moshe Ben-Shoshan, MD, MScb,
Daniel W. Harrington, MA, PhDc, Megan Knoll, MSca,
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Clinical Implications

! We are the first to demonstrate that adjustment for
nonresponse can lead to important changes in food
allergy prevalence. Clinicians must be cautious when
interpreting the literature because most authors do not
account for nonresponse.

TO THE EDITOR:

Nationwide estimates of food allergy prevalence are frequently
based on telephone surveys, as this allows population-based
sampling from geographically diverse regions. The most recent
telephone surveys from the United States and Canada estimate
that the prevalence of self-reported food allergy ranges between
8.1% and 9.1%.1,2 However, such studies are often limited as
they provide prevalence estimates for a limited number of al-
lergies3,4 and do not consider nonresponse bias,1-6 which may
result in an overrepresentation of certain demographic groups
who may tend to report more allergies.

Given these limitations, we used data collected in the Cana-
dian population-based SPAACE (Surveying Prevalence of food
Allergy in All Canadian Environments) study, which inquired
about allergies to several foods and obtained information from
households who refused or could not be reached to complete the
study. This allowed us to: (1) provide population-weighted
prevalence estimates of allergy to any food and (2) explore the
influence of nonresponse bias on prevalence by presenting a
range of estimates using different assumptions about food allergy
prevalence among nonresponders.

METHODS
Survey methodology

The SPAACE study was a random cross-Canada telephone survey
conducted between September 2010 and 2011, which targeted
vulnerable Canadians (ie, those of low income, New Canadians, and
of self-reported Aboriginal identity) using 2006 Canadian Census
data (refer to Supplement E1 in this article’s Online Repository at
www.jaci-inpractice.org).7,8 Households were telephoned and the
initial adult respondent was queried using the Food Allergy Preva-
lence Questionnaire (FAPQ) on whether any household member
had an allergy to peanut, tree nut, fish, shellfish, sesame, milk, egg,
wheat, and/or soy, or other foods.7 Food allergy was defined as
follows:

(1) Perceived: individuals self-reporting any food allergy, and
(2) Probable: individuals self-reporting a convincing history9,10 and/

or a physician diagnosis of allergy to peanut, tree nut, fish,
shellfish, sesame, milk, egg, wheat, and/or soy.

If the respondent refused to complete the FAPQ, the interviewer
administered a much briefer Refusal Questionnaire (RQ) that
queried if any household member had an allergy and if present, data
on the household size, the respondent’s education, the food(s) to
which the individual was allergic, and whether the allergy was
diagnosed by a doctor were collected.

Developing weighted estimates of prevalence
Point estimates and 95% credible intervals (CrIs) for the preva-

lence of perceived and probable allergy were weighted to account for
the oversampling of vulnerable populations (refer to Supplement E2
in this article’s Online Repository at www.jaci-inpractice.org).7

Credible intervals are the Bayesian analogue to standard confi-
dence intervals.

Developing nonresponse bias estimates
To develop nonresponse bias-adjusted estimates of prevalence of

perceived allergy to any food, 4 groups were identified:

(1) Full Participants: households who completed the FAPQ,
(2) Refusal Questionnaire Participants: households who completed

the RQ only,

TABLE I. Weighted perceived and probable prevalence estimates
of food allergy by age group

Children under
18, % (95% CrI)

(n [ 4026)

Adults 18 and over,
% (95% CrI)
(n [ 10,996)

All ages,
% (95% CrI)
(n [ 15,022)

Perceived
Peanut 2.4 (1.6, 3.2) 0.7 (0.5, 0.9) 1.1 (0.9, 1.3)
Tree nut 1.6 (1.0, 2.3) 1.2 (0.9, 1.5) 1.3 (1.0, 1.6)
Fish 1.0 (0.3, 1.8) 0.6 (0.4, 0.8) 0.7 (0.5, 0.9)
Shellfish 1.4 (0.6, 2.1) 1.9 (1.5, 2.2) 1.7 (1.4, 2.0)
Sesame 0.1 (0.0, 0.3) 0.2 (0.1, 0.3) 0.2 (0.1, 0.3)
Milk 0.7 (0.3, 1.1) 0.7 (0.5, 0.9) 0.7 (0.5, 0.9)
Egg 1.0 (0.6, 1.5) 0.5 (0.3, 0.7) 0.6 (0.4, 0.8)
Wheat 0.3 (0.0, 0.6) 0.4 (0.2, 0.6) 0.4 (0.2, 0.5)
Soy 0.1 (0.0, 0.3) 0.1 (0.0, 0.2) 0.1 (0.1, 0.2)
Other 2.2 (1.5, 3.0) 3.5 (3.0, 4.0) 3.2 (2.8, 3.6)
Any 6.9 (5.5, 8.2) 7.7 (6.9, 8.4) 7.5 (6.9, 8.1)

Probable*
Peanut 2.2 (1.4, 2.9) 0.6 (0.4, 0.8) 1.0 (0.7, 1.2)
Tree nut 1.5 (0.9, 2.1) 1.0 (0.8, 1.3) 1.2 (0.9, 1.4)
Fish 0.9 (0.3, 1.6) 0.5 (0.3, 0.7) 0.6 (0.4, 0.8)
Shellfish 0.8 (0.4, 1.2) 1.6 (1.3, 2.0) 1.4 (1.2, 1.7)
Sesame 0.1 (0.0, 0.3) 0.2 (0.1, 0.3) 0.2 (0.1, 0.3)
Milk 0.2 (0.0, 0.3) 0.2 (0.1, 0.3) 0.2 (0.1, 0.3)
Egg 1.0 (0.5, 1.5) 0.5 (0.3, 0.6) 0.6 (0.4, 0.8)
Wheat 0.2 (0.0, 0.5) 0.2 (0.1, 0.4) 0.2 (0.1, 0.4)
Soy 0.1 (0.0, 0.3) 0.1 (0.0, 0.2) 0.1 (0.0, 0.2)

*We collected only detailed information about food allergy to the 9 common foods;
therefore, probable estimates for other foods and any food could not be calculated.
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• Vulnerable  populations
• New  Canadians
• Low  income/  education
• Aboriginal  identity

• Methodology
• Target  CTs  with  >%  vulnerable  populations
• Ensure  all  regions  represented
• CTs  were  converted  to  postal  codes
• Random  sample  of  household  numbers  from  
these  postal  codes

SPAACE:
Surveying Prevalence of food Allergy in

All Canadian Environments



Sampling  Frame
12  762  households  randomly  
selected  from  e-White  Pages

6258  households  
(49%)  participated

15  022  individuals

Information  letter  &  
incentive mailed

Households  called



Respondent  CharacteristicsRespondent  Characteristics

SCAAALAR SPAACE CDN  
Population*

CDN  
Population*

Below  LICO 8.9% 22.8% 15.7%

Immigrant  <  10  yrs 1.9% 11.8% 7.2%

Aboriginal Unknown 15.1% 3.8%

*Statistics  Canada  2006



Prevalence  Estimates:
All  Participants

Prevalence  Estimates:
All  Participants

SPAACE
Perceived  

SPAACE
Probable
SPAACE
Probable

SCAAALAR
Perceived
SCAAALAR
Perceived

Peanut 1.1% 1.0% 1.0%

Tree  nut 1.3% 1.2% 1.2%

Fish 0.7% 0.6% 0.5%

Shellfish 1.7% 1.4% 1.6%

Overall 6.4% _ 8.1%

Weighted
Overall

7.5% _ _



Prevalence  Estimates:
Children

Prevalence  Estimates:
Children

SPAACE
Perceived
Weighted    

SPAACE
Perceived
Unweighted

SPAACE
Perceived
Unweighted

SCAAALAR
Perceived
Unweighted

SCAAALAR
Perceived
Unweighted

Peanut 2.4%
(1.6,    3.2)

1.9%
(1.5,  2.3)

1.8%
(1.2,  2.3)

Fish 1.0%
(0.3,  1.8)

0.8%
(0.5,  1.1)

0.2%
(0,  0.4)

Shellfish 1.4%
(0.6,  2.1)

1.0%
(0.7,  1.4)

0.6%
(0.2,  0.9)

Milk 0.7%
(0.3,  1.1)

0.5%
(0.3,  0.8)

2.2%
(1.5,  3.0)

Wheat 0.3%
(0.0,  0.6)

0.2%
(0.1,  0.3)

0.4%
(0.1,  0.8)



SCAAALAR  vs  SPAACESCAAALAR  vs  SPAACE
• Weighted  cannot  be  compared  with  unweighted

• Weighted  provides  general  population  estimates
• Cannot  calculate  weighted  for  SCAAALAR  because  
no  individual  level  data,  particularly  on  birthplace

• Unweighted  cannot  be  compared  with  unweighted
• Sampling  frame  different

• SCAAALAR   – random  sample
• SPAACE  – targeted  vulnerable

• Confidence  intervals  overlap



Prevalence  Estimates:
Lower  vs Higher  Education
Prevalence  Estimates:

Lower  vs Higher  Education

Lower
Education

Higher  
Education
Higher  

Education
Peanut 0.6%  (0.3,  0.9%) 0.8%  (0.4,  1.1%)

Tree  nut 0.7%  (0.4,  1.0%) 1.7%  (1.2,  2.3%)

Shellfish 1.5%  (1.1,  2.0%) 2.2%  (1.6,  2.8%)

Other 2.9%  (2.3,  3.5%) 4.1%  (3.2,  4.9%)

Overall 6.4%  (5.5,  7.3%) 8.9%  (7.7,  10%)



Prevalence  Estimates:
Immigrant  Status

Prevalence  Estimates:
Immigrant  Status

Immigrant
<  10  yrs

Immigrant
≥  10  yrs
Immigrant
≥  10  yrs

Born  in  
Canada
Born  in  
Canada

Peanut 0.4% 0.5% 1.3%

Tree  nut 0.2% 0.6% 1.5%

Shellfish 1.3% 1.5% 1.8%

Other 1.3% 2.3% 3.5%

Overall 3.2% 5.5% 8.2%



Prevalence  Estimates:
Bias-Adjusted

Prevalence  Estimates:
Bias-Adjusted

N PrevalencePrevalence

Full  Participants 15,  022 6.4%

Refusal  Q  Participants 1  393 2.1%

Non-participants 17,  059 1.0  – 4.2%

Never  Reached 8  491 1.1  – 6.4%

All 41,  893 3.0  – 5.4%



What  is  KNOWNWhat  is  KNOWN
• Prevalence  of  self-reported  food  allergy  in  Canada  

• 7.5%

• Likely  an  overestimate  
• Low  response  rate  and  the  allergic  more  likely  to  
participate  

• More  realistic  estimate  likely  4%  to  5.4%

• Diagnosis  has  to  rely  on  hx  
• Unrealistic  to  require  FC
• Supplement  with  report  of  testing

• Increased  awareness  about  food  allergy



What  is  UNKNOWNWhat  is  UNKNOWN

• Is  the  prevalence  increasing  in  Canada?
• Actual  increase  
• Apparent  increase  because  of  increased  awareness
• Cannot  rely  on  self-report  only  
• Appropriate  hx is  crucial

• What  are  modifiable  risk  factors?
• Age  and  mode  of  introduction

• How  to  translate  risk  into  prevention?



Funding


