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ABSTRACT (198 of max 200 words) 23 

Our objective was to explore the perceived risk of food allergies among students in 24 

Ontario, Canada. We analyzed blinding questions (‘I am concerned about food allergies’,  ‘food 25 

allergies are currently a big threat to my health’) from three existing food safety surveys, 26 

administered to high school and university undergraduate students (n=3,451) circa February 27 

2015, using descriptive analysis, and explored how concern related to demographics and self-28 

reported cooking ability using linear regression. Overall, high school students were neutral in 29 

their concern, although Food and Nutrition students specifically were significantly less 30 

concerned (p=0.002) than high school students overall. University undergraduates were 31 

moderately unconcerned about food allergies. Concern was highest in younger students, 32 

decreasing between 13-18 years of age, and plateauing between 19-23 years. Among students 33 

aged 13-18 years, concern was higher among those who worked or volunteered in a daycare, and 34 

who had previously taken a food preparation course. Among students aged 19-23 years, concern 35 

was higher among females and those with less advanced cooking abilities. Concern was 36 

significantly correlated with perceiving food allergies as a personal threat. This study offers a 37 

first exploration of perceived risk of food allergies among this demographic, and can guide 38 

future, more rigorous assessments.     39 

  40 

 41 

 42 
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 44 

 45 

 46 
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INTRODUCTION 47 

 Food allergies are a growing public health concern in many countries [1]. In Canada, the 48 

prevalence of food allergies is estimated to be 7.5 percent, as estimated by objective measures 49 

[2], yet almost 20 percent of individuals self-report having a food allergic person living in their 50 

home, and an additional 30 percent report being indirectly affected by food allergies, including 51 

serving, preparing, or buying foods for allergic individuals or for an allergen-controlled 52 

environment, such as a school with a peanut ban [1]. Previous research has identified particular 53 

groups who are more concerned than others, namely females, older adults, recent immigrants to 54 

Canada, and those with lower levels of education [1]. Others have examined the management 55 

and experience of risks from the perspective of food allergic children [3, 4] and adolescents [5], 56 

and other vulnerable populations including low income families [6], and recent immigrants [7, 57 

8].  58 

 Youth and young adults are a unique group in that they are generally growing in 59 

autonomy from their parents, and increasingly making independent decisions about how to 60 

behave with respect to risks; in the realm of food, for example, youth and young adults often 61 

make risky food consumption and food handling choices [9-13]. Those with food allergies 62 

among this group are likely to engage in risk taking with respect to their allergies (e.g., not 63 

carrying an epinephrine auto-injector; [14]). There is also an increased likelihood that youth and 64 

young adults are indirectly affected by food allergies as they take on responsibilities that may 65 

have previously been the purview of parents or caregivers, including buying, preparing, or 66 

serving foods to others that may have food allergies. These interactions may occur in their 67 

everyday lives (e.g., cooking at home for friends, eating out at restaurants), at school (e.g., in 68 

cafeterias), or in places of employment and volunteering (e.g., daycares, hospitals).  69 
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In the province of Ontario, Canada, the transition from elementary school to secondary 70 

school through to post-secondary school is important in the context of food allergies. Following 71 

the enactment of Sabrina’s Law [15] in 2006, all publicly-funded elementary and secondary 72 

schools in Ontario are mandated to train and educate staff about the risks of allergic reactions, 73 

and are accountable for the management of pupils with severe (i.e., anaphylactic) allergies. 74 

However, there is evidence to suggest that while fatal allergic reactions do occur in schools [16], 75 

policies are more lenient in high schools in comparison with elementary schools [4], and that 76 

there is a relative paucity of support for food allergic individuals at the post-secondary level [17]. 77 

The result is that youth and young adults are interacting with foods in increasingly risky places 78 

with respect to the control of allergens, and treatment of allergic reactions. Such changes in the 79 

policy environment may have important implications for how the risks of food allergies are 80 

understood by this group [18]. 81 

We argue that youth and young adults are important actors in the management of the 82 

risks of food allergies; however, little is known about the perception of the risks of food allergies 83 

in this group. Towards informing policy responses to food allergies, the goal of this study was to 84 

explore perceived risk of food allergies among the youth and young adult students at different 85 

academic stages. Specifically, we explored food allergy-related concern among high school and 86 

university students in Ontario, Canada, by conducting a secondary analysis of blinding questions 87 

from three surveys related to food safety more generally.  88 

     89 

MATERIALS AND METHODS 90 

We analysed data from three separate surveys (Table 1), conducted from late November 91 

2014 to February 2015 in Ontario, Canada, that investigated the food safety knowledge and 92 

attitudes of students from four high schools (both among all students [19] and among Food and 93 
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Nutrition students specifically [20]), and one university [21]. All had received ethics clearance 94 

through a University of Waterloo Research Ethics Committee. All three surveys had included 95 

blinding question(s) about food allergies, which were modified versions of questions previously 96 

developed to assess foodborne disease concern among college students [22], with the term ‘food 97 

poisoning’ replaced with ‘food allergies’.  98 

Our outcome of interest was students’ ‘stated concern’ about food allergies, measured via 99 

the question ‘I am concerned about food allergies’ (5-point scale: 1-strongly disagree, 5-strongly 100 

agree), and analysed as a continuous measure [23]. We also explored students’ belief that ‘food 101 

allergies are currently a big threat to my health’ (5-point scale: 1-strongly disagree, 5-strongly 102 

agree), which we considered a proxy for whether the respondent considered themselves food 103 

allergic. In addition to the allergy questions, the surveys also collected nine student-level 104 

covariates included in this analysis: age (in years); sex; whether or not they worked or 105 

volunteered in a hospital, restaurant/deli/other food service location, daycare or other location in 106 

which they interacted with children, or retirement home/nursing home/long-term care facility; 107 

whether or not they handled or prepared food in any of the aforementioned locations; whether or 108 

not they had ever taken a course where they were taught to prepare food or meals (e.g., high 109 

school food courses, food handler certification); and their self-described cooking ability (‘I don’t 110 

know how to cook’; ‘I can only cook food when the instructions are on the box (like Kraft 111 

Dinner®)’; ‘I can do basics from scratch (like boil an egg or make a grilled cheese sandwich) but 112 

nothing more complicated’; ‘I can prepare simple meals if I have a recipe to follow’; and ‘I can 113 

cook almost anything’). We included self-described cooking ability because we hypothesized 114 

that experience might mitigate concern, due to increased real or perceived control over one’s 115 

meals and foods.   116 
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Data from the surveys were pooled and analysed together. Student characteristics and 117 

food allergy perceptions were summarized descriptively. Differences in means were tested using 118 

t-tests with Bonferroni’s adjustment for multiple comparisons. The nine covariate predictors of 119 

stated concern were assessed using linear multivariable regression modelling, as follows. We 120 

first assessed the association between stated concern and each covariate individually, adjusting 121 

for survey source as a fixed effect. We then modelled the association between the nine potential 122 

predictors and stated concern, by first fitting the full model including all nine covariates, and 123 

then removing any non-significant variables; survey source was retained in all models where 124 

possible, as a fixed effect regardless of significance.  We then explored potential confounding by 125 

reintroducing any excluded variables, and assessing whether the sign, significance, or magnitude 126 

of any regression coefficients changed meaningfully, retaining any variables for which this was 127 

the case. We then assessed all possible two-way interactions, for all significant variables in the 128 

final model. Data were analysed using Stata/SE 14.1 for Mac (StataCorp, College Station, 129 

Texas).  130 

 131 

RESULTS  132 

Student characteristics, their ‘stated concern’ about food allergies, and their perception 133 

that ‘food allergies are currently a big threat to my health’ are shown, by survey source and 134 

overall, in Table 2. Overall, high school students appeared neither concerned nor unconcerned 135 

about food allergies (mean: 3.1, standard deviation [SD]: 1.2), although those from Food and 136 

Nutrition courses specifically were significantly less concerned (mean: 2.7, SD: 1.2; p=0.002) 137 

than high school students overall. University undergraduate students were moderately 138 

unconcerned (mean: 2.3, SD: 1.3), and significantly less concerned than Food and Nutrition 139 

students (p=0.03).  140 
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 The associations between individual predictors and stated concern (adjusting for survey 141 

source) are shown in Table 3; being female, working or volunteering in a daycare or other 142 

location where they interact with children, handling food for the public, and having previously 143 

taken a food preparation course were all individually significantly associated with greater stated 144 

concern (adjusting for survey source). The relationship between stated concern and age varied 145 

depending on whether students were younger or older (Figure 1). Students aged 13 expressed the 146 

greatest, albeit still slight, stated concern about food allergies; between the ages of 13-18, stated 147 

concern decreased significantly by 0.059 points out of 5 for each year of age increase (adjusting 148 

for survey source; p=0.001), whereas for students aged 19 and over, age and stated concern were 149 

not significantly associated (adjusting for survey source; p=0.999). 150 

  Because stated concern varied with age, multivariable analyses of this outcome were 151 

stratified over two age groups: ‘13-18 years’ (which included students from all three surveys); 152 

and ‘19-23 years’ (which included university students only).  Results of the final multivariable 153 

model for stated concern for students aged 13-18 is shown in Table 4. Among students aged 13-154 

18, Food and Nutrition students and university students were significantly less concerned than 155 

high school students overall, and students who had taken a food preparation course, or who 156 

worked or volunteered in a location such as a daycare where they interacted with children, were 157 

significantly more concerned than students who did not, adjusting for the other factors in the 158 

model. Older students were less concerned about food allergies than younger students, regardless 159 

of whether they were in high school or university, with stated concern decreasing by 0.05 points 160 

out of 5 for each year of increase in age, adjusting for the other factors in the model.  161 

 Results of the final multivariable model for stated concern for students aged 19-23 is 162 

shown in Table 5. Among students aged 19-23, females were more concerned than males, those 163 

who reported that they ‘can do basics from scratch (like boil an egg or make a grilled cheese 164 
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sandwich) but nothing more complicated’ or who reported that they ‘can cook almost anything’ 165 

were significantly less concerned than those who reported they ‘don’t know how to cook’ 166 

(adjusting for the other factors in the model). 167 

On average, Food and Nutrition students (mean: 2.2, SD: 1.3; Table 2) did not feel food 168 

allergies were a personal threat, nor did university undergraduates (mean: 1.8, SD: 1.1), whose 169 

perception of food allergies as a personal threat was significantly lower than Food and Nutrition 170 

students (p=0.001). Most students strongly disagreed (256/515; 49.7%) or disagreed (183/515; 171 

35.5%), whereas 2.1% (11/515) were neutral, 7.2% (37/515) agreed, and 5.4% (28/515) strongly 172 

agreed with the statement ‘food allergies are currently a big threat to my health’. When examined 173 

individually (adjusting for survey source), sex was the only predictor significantly associated 174 

with the perception that food allergies are a personal threat, with this perception increased by 175 

0.24 points out of 5 for females versus males (p=0.047). In all of the multivariable models 176 

explored, sex remained the only significant predictor associated with the perception that food 177 

allergies were a personal threat, and this relationship did not change when potential confounders 178 

and interactions were included (i.e., the coefficient estimate and p-value for the variable ‘sex’ did 179 

not change meaningfully; results not shown). Responses to the personal threat statement were 180 

significantly correlated with students’ stated concern, among both Food and Nutrition (r=0.48, 181 

p<0.001) and university students (r=0.55, p<0.001), and mean stated concern increased linearly 182 

with perceiving allergies as a personal threat (Figure 2).  183 

 184 

DISCUSSION 185 

 This study explored the perceived risk of food allergies among high school and university 186 

undergraduate students in Ontario, Canada, using two blinding questions that had been 187 

previously collected via three surveys on food safety. Overall, students ranged from neither 188 
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concerned nor unconcerned (high school students overall) to moderately unconcerned (university 189 

students). In addition to whether students were in high school or university, we found that older 190 

students were significantly less concerned about food allergies than younger students, and that 191 

the association between other student characteristics and concern differed by age, as follows.  192 

 Here, students’ stated concern about food allergies changed with age, with students aged 193 

13 years old reporting the highest, yet still slight, concern about food allergies. Concern then 194 

decreased to being slightly unconcerned by the age of 18, and plateaued across ages 19-23. 195 

Without overstating the significance of this finding, it may be possible that these results reflect 196 

changes in feelings of personal vulnerability across adolescence. A previous study found that 197 

older adults have higher perceived concerns of food allergies than younger adults [1], but given 198 

the paucity of literature, the relationship between age and food allergy is currently not well 199 

understood and should be elucidated via future research.  200 

 We found that, among students aged 13 to 18 years, concern about food allergies was 201 

significantly greater among those who worked or volunteered in a daycare or other location 202 

involving children, versus those who did not. This elevated concern may be due to increased 203 

awareness of, and exposure to, a sub-population with a disproportionately high risk of food 204 

allergies (i.e., children; [24, 25]) within settings in which food allergy policies are often clearly 205 

apparent and enforced (e.g., licensed childcare facilities). Students aged 13 to 18 also reported 206 

significantly greater concern about food allergies if they had taken a previous course in which 207 

they were taught to handle or prepare food; unfortunately, due to our cross-sectional study design 208 

we could not determine whether students with food allergy concerns go on to take food 209 

preparation courses, or whether those who take such courses become aware of food allergy 210 

issues thereby increasing their concern. In contrast to those 13 to 18 years, among students aged 211 

19 to 23 years, better self-reported cooking abilities were associated with lower concern about 212 
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food allergies. Although this study did not collect detailed information on the range and extent of 213 

students’ food-related experience and skills, these results suggest that increased experience, both 214 

with cooking and with feeding oneself (which may or may not involve cooking), may be 215 

mitigating factors in the perceived risk of food allergies. The role such factors play in the 216 

perceived risk of food allergies, including the extent to which experience preparing foods 217 

provides a coping resource to youth and young adults, may be an important direction for future 218 

research. As well, the role of the social amplification of risk [26], including how forces such as 219 

media coverage, and socioeconomic and political factors, influence risk perception among youth 220 

and young adults bears investigating.  221 

 Here, among students aged 19-24, but not also among those aged 13-18, female students 222 

reported greater concern about food allergies than did male students.  This is consistent with 223 

other studies that have identified a higher perceived risk of food allergy among females [1]. 224 

Reasons for gender differences in risk perception more generally are unclear, and are thought to 225 

arise from a combination of biological and social differences [27], as well as from differences in 226 

self-efficacy and the general belief in an individual’s own ability to respond to and control 227 

environmental demands [28]. Our analysis allowed us to explore the association between gender 228 

and concern, adjusting for several potentially important social factors, including self-reported 229 

cooking ability and whether the student had previously taken a food preparation or food handling 230 

course. We observed significantly greater concern among females than males even after 231 

accounting for the effects of these experiential factors, suggesting that gender differences in 232 

perceived food allergy risk may not relate strongly to gender differences in cooking ability or 233 

training. However, it is important to note our sample size and limited measurement of cooking 234 

and experience factors may have been insufficient to fully elucidate such relationships, and that 235 
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future studies may wish to further explore relationships between gender, food allergy risk 236 

perception, and cooking abilities and experiences.  237 

Limitations  238 

This study is subject to several limitations. The most significant is that we did not know 239 

participants’ allergy status, and thus could not assess how stated concern related to, or varied by, 240 

actual food allergies. Rather, our measure of food allergy concern likely represents a composite 241 

of personal food allergy status (including both diagnosed and perceived allergies, and their real 242 

or perceived severity), as well as the diagnosed and perceived food allergy status of those in the 243 

student’s network of friends, family members, classmates, and others. Future studies should 244 

assess how food allergy concern relates to personal food allergy status, and familiarity with food 245 

preparation practices, to help further elucidate these relationships. A second main limitation is 246 

that our data were cross-sectional; we could not discern the temporal sequence of the various 247 

factors we assessed, and could not determine whether differences observed by age are due to age, 248 

period, or cohort effects. Future studies that follow a cohort of individuals over time are needed 249 

to more fully uncover how food allergy concern relates to physical age, and birth cohort and life 250 

stage effects. Despite these limitations, this study is the first to focus on the perceived concerns 251 

of food allergies among high school and university undergraduate students in Canada, and offers 252 

insight into the unique experiences of this population as they navigate increasingly risky 253 

environments with respect to food allergies.  254 

 255 

CONCLUSIONS 256 

This study found that, overall, high school and university undergraduate students in 257 

Ontario, Canada are generally unconcerned about food allergies, but that certain types of 258 

students, such as younger high school students and those who work or volunteer with children, as 259 
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well as university students with less well developed cooking abilities, are more concerned than 260 

others. Students who report that food allergies are a personal threat express the most concern. 261 

This first exploration can be used to guide future, more rigorous assessments of the perceived 262 

risk of food allergies in various related populations.    263 
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TABLES 355 

Table 1.  Descriptions of the three surveys whose data were used in this study  356 

 357 

 High School University Student 

Survey [21]  Whole High School 

Survey [19 ] 

Food & Nutrition Class 

Survey [20] 

Study period November 2014 – 

December 2014 

February 2015  February 2015 

Study population  The whole student 

body of four Ontario 

high schools 

Students in eight Food 

and Nutrition classes in 

the same four Ontario 

high schools 

University of 

Waterloo 

undergraduate 

students 

Survey method Paper  Paper  Electronic  

Sample size 2,860 106 485 

Participation rate 79.1% 84.1% 9.7% 

 358 

 359 

 360 
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Table 2.  Characteristics of the high school and university undergraduate participants 361 

  (Ontario, Canada, circa February 2015) included in this study, by survey  362 

  source and pooled together   363 

 364 

 High School  University 

Student Survey 

[21]  

(n = 485) 

Pooled Data  

(n = 3,451)  Whole 

High 

School 

Survey 

[19] 

(n = 2,860) 

Food & 

Nutrition 

Survey [20]  

(n = 106)  

Mean age in years (SD) 15.5 (1.2) 15.7 (1.2) 20.5 (1.6) 16.2 (2.1) 

% Female 52.7 67.0 65.0 54.8 

% of students who work or volunteer in a…  

Restaurant/food service 

location 

16.8 21.7 10.1 16.0 

Daycare  2.6 1.9 6.2 3.1 

Hospital 11.7 16.0 8.5 11.4 

Retirement home/long-term 

care facility  

4.9 4.7 1.9 4.5 

% of students who handle 

food for the public in any of 

the above settings  

18.0 26.4 10.6 17.2 
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% of students who had 

previously  taken a food 

preparation course 

32.8 32.1 41.1 35.7 

% of students by self-described cooking ability  

‘Don’t know how’ 5.5 3.9 0.6 4.9 

‘Can only cook when the 

instructions are on the box’ 

10.0 10.7 2.3 9.2 

‘Can do the basics from 

scratch (like boil an egg)…’ 

17.2 12.6 6.7 16.1 

‘Can prepare simple meals if 

they have a recipe to follow’ 

42.8 50.5 50.6 45.4 

‘Can cook almost anything’  20.9 22.3 39.8 24.3 

Mean food allergy perceptions (SD) 
a
 

‘I am concerned about food 

allergies’ (stated concern)  

3.1 (1.2) 2.7 (1.2) 2.3 (1.3) 3.0 (1.2) 

‘Food allergies are currently a 

big threat to my health’  

- 
b
 2.2 (1.3) 1.8 (1.1) 1.8 (1.1) 

 
365 

a 
 1-strongly disagree to 5-strongly agree  366 

b 
 This question was not asked in this survey 367 

 368 

369 
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Table 3.  Individual associations between student characteristics and stated concern 370 

about food allergies (1-strongly disagree to 5-strongly agree) among high 371 

school and university undergraduate participants (Ontario, Canada), circa 372 

February 2015 (each adjusting for survey source; n = 3,451); 95% Confidence 373 

Intervals (CIs) that do not contain the value ‘1’ are shown in bold 374 

 375 

 Co-efficient 95% CI 

Age (in years) -0.03 -0.06, 0.01 

Gender (referent: male) 0.11 0.03, 0.20 

Works or volunteers in a… 

Restaurant / other food service location 0.03 -0.08, 0.14 

Daycare  0.18 0.05, 0.31 

Hospital 0.01 -0.23, 0.24 

Retirement home / long-term care facility  -0.01 -0.20, 0.19 

Handles food for the public in any of the above settings  0.12 0.01, 0.23 

Had previously taken a food preparation course   0.17 0.08, 0.26 

Self-described cooking ability (referent: ‘Don’t know how to cook’) 

‘Can only cook when the instructions are on the box’ -0.13 -0.37, 0.10 

‘Can do the basics from scratch (like boil an egg)…’ -0.18 -0.40, 0.04 
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‘Can prepare simple meals if they have a recipe to follow’ -0.13 -0.33, 0.07 

‘Can cook almost anything’ -0.71 -0.28, 0.14 

 376 

377 
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Table 4.  Factors associated with stated concern about food allergies (1-strongly disagree to 378 

  5-strongly agree) among students aged 13-18 years old, circa February 2015 (final 379 

  multivariable regression model; n=2,844); 95% Confidence Intervals (CIs) that do 380 

  not contain the value ‘1’ are shown in bold 381 

 382 

 Co-efficient 95% CI 

Intercept 3.84 3.27, 4.41 

Survey source (referent: Whole 

High School Survey) 

Food & Nutrition Survey -0.43 -0.66, -0.19 

University Student Survey -0.62 -0.93, -0.31 

Age (in years) -0.05 -0.09, -0.02 

Works or volunteers in a daycare 0.18 0.05, 0.32 

Had previously taken a food preparation course   0.22 0.13, 0.32 

383 
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Table 5.  Factors associated with stated concern about food allergies (1-strongly disagree to 384 

  5-strongly agree) among students aged 19-23 years old, circa February 2015 (final 385 

  multivariable regression model; n=420); 95% Confidence Intervals (CIs) that do  386 

  not contain the value ‘1’ are shown in bold 387 

 388 

 Co-

efficient 

95% CI 

Intercept 3.49 2.06, 4.92 

Gender (referent: male) 0.28 0.01, 0.55 

Self-described cooking ability (referent: ‘Don’t know how to cook’) 

‘Can only cook when the instructions are on the box’ -0.92 -2.51, 0.66 

‘Can do the basics from scratch (like boil an egg)…’ -1.58 -3.11, -0.05 

‘Can prepare simple meals if they have a recipe to follow’ -1.25 -2.67, 0.18 

‘Can cook almost anything’ -1.46 -2.89, -0.03 

Works or volunteers in a restaurant or other food service location -0.72 -1.71, 0.27 

Handles food for the public in any of the above settings  0.56 -0.39, 1.52 

Had previously taken a food preparation course   -0.03 -0.29, 0.23 

 389 

 390 

 391 
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FIGURES 392 

Figure 1.  Mean agreement with the statement “I am concerned about food allergies”  393 

  (‘stated concern’, 5-point scale; 1-strongly disagree to 5-strongly agree) by age,  394 

  among high school and university undergraduate participants (Ontario, Canada),  395 

  circa February 2015 (n=3,451) 396 

 397 

 398 

399 
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Figure 2.  Mean agreement with the statement “I am concerned about food allergies”  400 

  (‘stated concern’, 5-point scale; 1-strongly disagree to 5-strongly agree), shown  401 

  by whether students felt “food allergies are currently a big threat to my health” (5- 402 

  point scale; 1-strongly disagree to 5-strongly agree) among high school and  403 

  university undergraduate participants (Ontario, Canada), circa February 2015  404 

  (n=515) 405 

 406 


