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Abstract 

Background Pediatric food allergy is associated with excess familial food costs compared to families without allergy. 
Since the start of the COVID-19 pandemic, food prices have increased substantially.

Objective To understand the temporal pattern of food insecurity amongst Canadian families with food allergy from 
the year prior to the pandemic, through May 2022.

Methods Using data collected electronically from families reporting food allergy using a validated food security 
questionnaire, we estimated food insecurity, including categories of food insecurity (marginal, moderate, secure) in 
the year prior to the pandemic (2019; Wave 1), and the first (2020; Wave 2) and second years of the pandemic (2022; 
Wave 3).

Results Participants in all waves were commonly in 2 + adult, 2 child households. Less than half of participants 
(Waves 1–3: 45.7%, 31.0%, and 22.9%, respectively) reported household incomes below the median Canadian. 
Common allergies were milk, eggs, peanuts and tree nuts. In Wave 1, 22.9% of families reported food insecurity; 
corresponding numbers at Waves 2 and 3 were 30.6% and 74.4%, respectively, representing an overall increase of 
225.6%, including notable increases in severe food insecurity.

Conclusion Canadian families with pediatric food allergy report higher rates of food insecurity compared to the 
general Canadian population, especially during the pandemic.
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Introduction
For families managing food allergy, dietary avoidance 
is essential to prevent a food allergic reaction [1], but 
has substantial financial costs [2, 3]. Food allergy is also 
associated with a psychosocial burden [4–6]. Previous 
research from our group dating prior to the COVID-
19 pandemic demonstrates that Canadian families 
with food allergy face excess food costs associated with 
the purchase of allergy-friendly foods, in the order of 
magnitude of about $2400 Canadian per year, on average, 
or about $200 per month [2]. Moreover, we recently 
reported that, in the early months of the COVID-19 
pandemic, families managing food allergy spent an 
additional $100—$200 per month on food, compared 
to immediately prior to the pandemic [7]. Canadian 
families overall have allocated a greater proportion of 
their household income to food purchases, with increases 
since the COVID-19 pandemic. Since 2019, grocery 
prices in Canada have increased due rates of inflation 
not seen since the early 2000s, and which have resulted 
in widespread concerns about food insecurity [8], defined 
as “the inability to acquire or consume an adequate diet 
or sufficient quantity of food in socially acceptable ways, 
or the uncertainty that one will be able to do so” [9]. But, 
for families managing food allergy and who already spend 
disproportionately more on food than families who do 
not manage food allergy, there is also a theoretically 
greater risk of food insecurity compared to families not 
managing food allergy.

With this in mind, we sought to understand the 
temporal pattern of food insecurity amongst Canadian 
families with food allergy from the year prior to the 
pandemic, through to May 2022.

Methods
Study populations and data sets
This study makes use of three distinct datasets, referred 
hereafter as waves. Wave 1 is based on data prior to the 
COVID-19 pandemic, collected between 14 and 18 April 
2020, as part of the Parenting during the Pandemic study, 
in which parents of children ages 0–8  years were asked 
to report on rates of food insecurity in the 12  months 
prior to the pandemic. For Wave 1 data only, both 
families with food allergy and without food allergy were 
able to complete the questionnaire. However, the results 
presented herein are restricted only to those reporting a 
food allergy. Wave 2 data were collected in March 2020, 
immediately after the start of the global pandemic, to the 
end of 2020. Wave 3 data were collected in May 2022 (i.e., 
during Food Allergy Awareness Month). All data were 
collected via electronic platforms, in which participants 
responded to questions available online advertised widely 

through platforms such as Twitter, Facebook groups and 
Instagram at each of these 3 time points.

At all three waves, we collected data on food 
security (see below) and basic household demographic 
information. Post-secondary education was defined as 
a dichotomous variable (high school vs. at least some 
post-secondary education). Median income was defined 
as a binary cut-off of $70,000 Canadian dollars (CAD) 
at Wave 1, and $65,000 CAD for Waves 2 and 3, which 
approximates the median after-tax incomes for Canadian 
families in 2020 [10].

In the present analysis, our study population included 
participants who reported having at least one child with 
food allergy, and who completed the questions on food 
security. Participants themselves did not need to have 
food allergy.

Food security
Both our data and the results presented by Statistics 
Canada [11, 12] used the Household Food Security 
Module of the Canadian Community Health Survey to 
assess food security (see Supplementary file for a further 
description of this module 1). In brief, this validated 
module has been used by the Government of Canada 
to monitor income-related food insecurity since 2005, 
and queries the financial ability to purchase balanced 
meals, as well as skipping meals or going hungry due 
to insufficient food or money to purchase food [12]. 
The module includes questions to assess food security 
amongst adults, and amongst children. Herein, we report 
on food insecurity amongst adults. Possible answers 
included never true, sometimes true, and often true; as 
well as no/yes. Affirmative answers included sometimes 
true, often true, yes, and were used to generate categories 
of food security or insecurity. Families were considered 
food secure if they had no affirmative responses. 
Amongst those reporting affirmative answers, marginal 
food insecurity was defined as one affirmative answer, 
moderate food insecurity was defined as two to four 
affirmative answers, and severe food insecurity reflected 
five or more affirmative answers.

Participants were asked to respond to the questions 
based on their situation in the year prior to the COVID-
19 pandemic (Wave 1; recall period 12  months, from 
March 2019-March 2020), immediately after the start of 
the global pandemic, to the end of 2020 (Wave 2; recall 
period 9  months, from 11 March 2020 to 31 December 
2020), and since March 2021 (i.e. during the second year 
of the pandemic; Wave 3; recall period 3–6  months, 11 
March 2021–September 2021).
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For Wave 1, we also reported the proportion of food 
insecurity amongst families without food allergy, as a 
comparison.

Food allergy
Food allergy-specific questions included, during all 
waves, parent-reported types of food allergies (priority 
allergens in Canada [13]; other food allergies).

During Waves 2 and 3, we collected information on 
specific types of food allergy in addition to information 
on method of diagnosis, e.g. type of specialist, whether 
diagnosis was made by a specialist or general physician 
and whether or not the child carried an EAI.

Statistical analysis
Data were described using parentheses (n/N, %), mean, 
and standard deviation (SD), using Stata 17.0 (College 
Station, TX). Data collection was approved by the 
University of Manitoba (Wave 1: Research Ethics Board 
1; Waves 2 and 3: Health Research Ethics Board).

Results
Participant characteristics
At Wave 1, 35 participants who completed the questions 
on food security also reported having a child with food 
allergy (Table  1). By comparison, 49 participants were 
included in the final sample at Wave 2 and 39 in Wave 
3. Participants in Wave 1 were commonly in 2 + adult 
households (85.7%), had post-secondary education 
(85.7%), and had an average of two children. About 
half of participants (16/35; 45.7%) reported household 
incomes ≤ $70,000 Canadian dollars (CAD). Across all 

Table 1 Participant characteristics

CAD Canadian dollars, EAI epinephrine autoinjector, SD standard deviation
* For Wave 3, N = 35
† Not mutually exclusive
‡ A dash (-) indicates that these variables were not queried for the respective wave

Wave 1 (N = 35) Wave 2 (N = 49) Wave 3 (N = 39)

n % n % n %

Household demographics

 2 + adult household 30 85.7 45 91.8 25 64.1%

 Mean (± SD) number of children 35 1.91 ± 0.82 48 1.81 ± 0.67 39 1.59 ± 0.72

 Post-secondary education 30 85.7 37 88.1 25 73.5

 Below median income 16 45.7 13 31.0 8 22.9

 Manitoba residency* 24 68.6 44 89.8 12 34.3

Child characteristics†

 Aged < 18 months‡ 13 62.9 – – – –

 Aged 18 months to 4 years‡ 21 60.0 – – – –

 Aged 5 to 8 years‡ 13 37.1 – – – –

 Mean (± SD) age of children‡ – – 47 5.67 ± 4.69 20 8.77 ± 5.98

Food allergy characteristics

 At least two food allergies 5 14.3 30 61.2 19 48.7

 Milk 6 17.1 23 47.9 13 33.3

 Eggs 7 20.0 14 29.2 7 17.9

 Peanuts 6 17.1 23 47.9 16 41.0

 Tree nuts 2 5.7 18 36.7 8 20.5

 Fish 2 5.7 6 12.5 4 10.3

 Shellfish 0 0.0 4 8.3 4 10.3

 Soy 1 2.9 4 8.3 4 10.3

 Wheat 1 2.9 3 6.3 1 2.6

 Sesame 0 0.0 – – 4 10.3

 Mustard 0 0.0 1 2.1 1 2.6

 Other 3 8.6 9 18.4 4 10.3

 EAI possession‡ – – 33 67.3 10 25.6
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three waves, Manitoba was the most common province of 
residency (Wave 1: 68.6%; Wave 2: 89.8%, Wave 3: 34.3%). 
The three most commonly reported food allergies were 
eggs (20.0%), peanuts (17.1%) and milk (17.1%). Multiple 
food allergies were common (Wave 1: 14.3%, Wave 2: 
61.2%, Wave 3: 48.7%). EAI possession was reported 
in Wave 2 (67.3%) and Wave 3 (25.6%); no data were 
available for Wave 1. The characteristics of participants 
during Waves 2 and 3 were similar to those at Wave 1, 
with the exception of the three most common allergens 
(Wave 2: milk [47.9%], peanuts [47.9%] and tree nuts 
[36.7%]; Wave 3: peanuts [41.0%], milk [33.3%], tree nuts 
[20.5%]). As well, children in Wave 3 were, on average, 
8.77 ± 5.98 years, whereas, in Wave 1, the maximum age 
was 8.99 years.

Food insecurity amongst families managing food allergy
In Wave 1, 22.9% of families managing food allergy 
reported food insecurity. Corresponding numbers for 
Waves 2 and 3 were 30.6% and 74.4%. (Figure 1)

Amongst families managing food allergy and reporting 
food insecurity, the proportion experiencing moderate 
and severe food insecurity tended to decrease from Wave 
1 to Wave 2, while marginal food insecurity appeared 
at Wave 2 only. Marginal food insecurity persisted to 
Wave 3, while the proportion of severe food insecurity 
increased substantially, with a corresponding decrease in 
the category of moderate food insecurity (Figure 2).

Food insecurity amongst families managing food allergy 
compared to the general population (Wave 1 only)
In Wave 1, 10.25% of participants without food allergy 
reported food insecurity.

Discussion
This is the first analysis of food insecurity amongst 
Canadian families living with food allergy prior and 
during the COVID-19 pandemic. Across all three 
waves of this study, we identified an overall increase in 
the proportion of families with food allergy who also 
reported food insecurity, which more than doubled 
from 2019 to 2022. Moreover, food insecurity amongst 
those managing food allergy was two to 3 times greater, 
compared to the general Canadian population Compared 
to the proportion of food insecurity among the general 
Canadian population [11, 12], food insecurity was 
disproportionately higher amongst our study population. 
While food insecurity increased amongst those managing 
food allergy during Wave 1 to Wave 2, from 22.9% to 
30.6%, respectively, the proportion of individuals with 
food insecurity in the general Canadian population 
remained stable over the same time period (10.6% and 
9.6%, respectively).

Between 2019 and 2020, food prices increased by 2.7%, 
and increased again between 2020 and 2021 to 5% [14]. 
In 2022, food prices are predicted to continue to rise, by 
as much as 5–7% [8], an increase described as the “largest 
increase in grocery prices in Canadian history” [15]. 
Simultaneously, between 2021 and 2022, gasoline prices 

Fig. 1 Prevalence of food insecurity amongst Canadian households managing food allergy between 2019 and 2022
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increased by more than 50% [16]. Unemployment rates 
have returned to seasonally-adjusted levels comparable 
to those reported prior to the pandemic [17] yet year-
over-year wage growth remains low [18]. In brief, these 
factors collectively contribute to a near-perfect storm for 
increasing rates of food insecurity.

For families also managing food allergy, concerns 
regarding food insecurity are even greater, owing to 
the excess costs of food allergy, which both pre-dated 
[2] and has persisted during the pandemic [7]. Prior 
to the pandemic, these families spent, on average, $200 
more per month on groceries, in comparison to families 
without food allergy [2]. These estimates were even 
higher one two months into the pandemic with high 
income families indicating that their spending on food 
had increased $200 per month in comparison to before 
the pandemic; whereas, lower income families spent 
additional $100 a month, on average [7]. The impact 
of these excess costs is seen in Waves 2 and 3, with an 
emergence of marginal food insecurity, and in Wave 3, 
with the near-disappearance of those reporting moderate 
food insecurity, and an increase amongst those reporting 
severe food insecurity.

At present, there are few resources across Canada to 
support families living with food allergy.

Since the year prior to the COVID-19 pandemic, 
demands for Canadian food banks have substantially 
increased, by an estimated 20.3%, across the country 
[19]. Many food banks report being unable to support 
families managing medical dietary requirements simply 
because of the increased demand for their services more 

broadly [20]. Recent data from the United States suggest 
that the majority of allergists do not regularly screen for 
food insecurity amongst their patient population and a 
smaller percentage report that they have not considered 
food insecurity amongst their patient population [21]. 
This is despite reports from many jurisdictions, including 
the United States [22], Canada [2] and Sweden [23] that 
families with children or adolescents living with food 
allergy face significantly higher costs, compared to their 
non-allergic controls.

We acknowledge the limitations of this study, including 
the small sample sizes from three different sources of 
data. The modest sample sizes found across the three 
waves may be a reflection of a general fatigue due to 
the acute switch to online services and learning as a 
result of the COVID-19 pandemic. As a result of the 
anonymous study design for all three waves, we have 
no way to confirm whether participants responded 
to the survey at multiple times. That said, all three 
waves made use of similar social media platforms for 
recruitment, and all used the same questionnaire on 
food insecurity. Nonetheless, our study population was 
largely composed of individuals with post-secondary 
education and reported household incomes above the 
national median. Moreover, a nationwide survey supports 
that Canadians in lower income households were less 
likely to report perceived food allergy [24]. A recent 
Canadian report supports that adults with lower levels 
of education are more vulnerable to experiencing food 
insecurity [25]. Taken collectively, the observed rate of 
food insecurity amongst adults with food allergy, in the 

Fig. 2 Category of food insecurity amongst Canadian households managing food allergy between 2019 and 2022
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present study, at 2  times greater amongst the general 
Canadian population, may, in fact, under-report food 
insecurity amongst those with food allergy. We also 
acknowledge that the majority of data were collected via 
online surveys, thus increasing the potential for a higher 
income population. We also lacked information on single 
vs. multiple food allergies in Wave 1. However, we believe 
that if anything, this recruitment method may similarly 
underrepresent the rates of food insecurity amongst 
these populations, rather than overrepresent them. That 
is, these rates presented herein may in fact be lower than 
the actual observed rate in the greater community. Long-
term examinations of food insecurity amongst families 
managing food allergy must be conducted, particularly in 
light of high rates of inflation in Canada [26], and volatile 
situations internationally that may impact food supply 
chains [27]. Further stretching some families’ financial 
situations is the return or the repayment of the Canadian 
Emergency Response Benefit received during Wave 2 
[28].

This study supports the role of healthcare professionals 
such as allergists and non-allergy physicians to screen 
for food insecurity amongst patients living with food 
allergy, and the role of policymakers to consider the 
needs of families facing medical dietary restrictions 
such as food allergy when developing programs and 
policies. Also warranting consideration is the number 
of families who must choose between refilling their 
EAI prescriptions and purchasing food, or fuelling their 
vehicles in order to facilitate, for example, a return to 
on-site work, due to an inability to afford all. A 2019 report 
estimated that approximately 1 million Canadians had 
to reduce household spending on food and heat to pay 
for medication, whereas one in five households reported 
a family member who could not fill a prescription in the 
previous year due to costs [29]. The implications of food 
prices on the ability to purchase medication since the start 
of the COVID-19 currently remains unclear. However, 
based on the increased costs of food, we speculate that the 
impact will be even greater than was reported in 2019. The 
findings from our study also highlight the need to consider 
the implications for social services and food banks and 
the organizations that fund them, including awareness of 
a need for supporting access to specialized food options 
(Fig. 2).

In conclusion, Canadian families living with food allergy 
face significantly higher rates of food insecurity compared 
to the general Canadian population. Since the year prior 
to the COVID-19 pandemic, rates of food insecurity have 
further increased in this population. Given the current 
rates of inflation and world events impacting food prices 
and food supply, these rates are expected, sadly, to increase.
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