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Abstract

:

Background: Food allergy management requires avoidance of allergenic food. While the direct costs of food allergy management have been described, avoidance may also contribute to time and opportunity costs. We aimed to conduct a scoping review of the peer-reviewed literature on the indirect costs of food allergy, and to characterise these costs through a series of fictitious case studies. Methods: We performed a scoping review, guided by Arskey and O’Malley’s methodological framework, and reported using the Preferred Reporting Items for Systematic Reviews and Meta-analyses extension for Scoping Reviews. Eligible studies included original, peer-reviewed, English language literature with no lower limits to publication dates, which addressed the indirect costs of food allergy, including time and opportunity costs. A search strategy was developed by content experts with experience performing multi-database scoping reviews. The search was performed on 10 July 2023, managed using Rayyan (Cambridge, USA), and screened for eligibility. Results: Searches yielded 104 articles. After deduplication, 96 articles were screened at the title and abstract level; 12 articles were included following full-text screening. Of these, three studies were performed on adults with food allergy, eight studies were based on data collected from caregivers of children with food allergy, and one study made use of data reflecting adults and caregivers of children with food allergy. Collectively, indirect costs were identified as higher amongst those with vs. without food allergy. The few studies on age and food allergy differences (e.g., type and number of food allergies, history of reaction) are equivocal. Conclusions: The limited body of peer-reviewed literature supports that food allergy commonly carries substantial indirect costs across diverse measurement tools, albeit with age-group differences.
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1. Introduction


In the absence of a cure or effective treatment, food allergy management commonly requires strict avoidance of the allergenic food [1]. While this guidance is simple in its instruction, the impact of such guidance has implications that are far reaching. There is increasing evidence that patients managing food allergy, and their families, face notable intangible costs. For example, these families report significantly lower health-related quality of life [2,3,4,5], a construct that appears to be driven by differences in anxiety. Indeed, a recent review supports that food allergy anxiety is a different construct than health-related quality of life [6]. While food allergy anxiety exists along a continuum, whereby adaptive levels may contribute to appropriate behaviours and actions that help protect against an allergic reaction. On the other hand, maladaptive levels may unnecessarily limit behaviours that would be otherwise possible when appropriate precautions are taken [7]. While difficult to quantify, such anxiety likely incurs substantial intangible costs in the form of psychological distress.



Further compounding food allergy management are the associated excess costs. An emerging body of literature supports that food allergy management contributes significantly to total monetary household costs (defined as the sum of direct and indirect costs; see Figure 1 for a summary of the different types of costs) [8,9,10,11,12,13,14]. Direct costs, which reflect out-of-pocket expenses required to support food allergy management, are almost exclusively driven by the cost of food. One pre-pandemic estimate supports that households managing food allergy spend, on average, EUR 140 monthly more on food vs. families not managing food allergy [11]. During the COVID-19 pandemic, food costs have increased globally [15]. In the early months of the pandemic, families managing food allergy reported a further increase the equivalent of EUR 70 to EUR 140 per month in food costs [12]. Yet, intangible and direct costs capture only a portion of the picture of the cost of food allergy management. Indirect costs, including the costs of time and lost opportunities, warrant considerable appreciation to glean a comprehensive picture of the burden of food allergy. To this end, we aimed to conduct a scoping review of the peer-reviewed literature on the indirect costs of food allergy, which we contextualised through a series of fictitious case studies.




2. Methods


2.1. Study Design


We performed a scoping review, per Arskey and O’Malley’s methodological framework [16], for which we were guided by the Preferred Reporting Items for Systematic Reviews and Meta-analyses extension for Scoping Reviews (PRISMA-ScR) [17].




2.2. Eligibility Criteria


Eligible studies were those that were original, peer-reviewed, and published in English, and which addressed the indirect costs of food allergy, including time and opportunity costs.




2.3. Outcome of Interest


Indirect costs of food allergy, including time and opportunity costs.




2.4. Information Sources and Search Strategy


The search strategy was informed by our content expertise and previous experience with scoping reviews [14,15,16,17,18]. The initial search was performed in MEDLINE (Ovid), then repeated in PsycINFO (Ovid) and CINAHL (EBSCO), as is shown in Supplement S1. All searches were run on 10 July 2023. No lower limit to a publication date was applied. All retrieved citations from the initial search were imported in Rayyan (Rayyan Systems, Inc., Cambridge, MA, USA), after which time we performed a manual de-duplication of articles that were identified by Rayyan as possible duplicate imports. An initial calibration exercise was performed, wherein each author performed blinded screening to ensure alignment with our screening practices. After a discussion about the calibration exercise, during which we also discussed our operationalisation of indirect costs, we progressed to the blinded review of all articles identified in our search.




2.5. Selection of Sources of Evidence


Via blinded review, all articles were independently screened by the authors. A priori, the authors agreed to discuss any disagreements until a decision on whether to include or exclude an article was reached. Once such conflicts were addressed, the authors performed a similar scan of the full-text articles and again discussed divergent decisions. Once these conflicts were addressed, those articles that remained were included in the scoping review.




2.6. Data Charting Process, Data Items and Synthesis of Results


Data of interest were independently extracted by one author and included the study title, first author, year of publication, country of study, study type, and findings that pertained to the outcome of interest. Thereafter, the other author double-checked all data extractions.



For ease of comparison, we converted all costs from the currency of publication to Euros (EUR) on 30 October 2023.




2.7. Ethics


As a scoping review of the published literature, no additional ethical approval was required.





3. Results


Our search strategy resulted in 104 articles across three databases. After de-duplication, we had 96 articles to search (Figure 2). After title and abstract screening, and, thereafter, full-text screening, we identified 12 (12/96; 12.56%) articles that met our inclusion criteria. Based on the identified studies, we considered the results by age group: parents/caregivers of children with food allergy and adults with food allergy, summarised in Table 1 and Table 2, respectively.



3.1. Adults with Food Allergy


In total, 4 of the 12 (33.30%) of the identified articles addressed the indirect costs of food allergy amongst adults. Two of the four studies were from European countries, one was from New Zealand, and one was from Canada. In 2014, Jansson et al. reported on the total excess household costs, including indirect costs, amongst 81 Swedish adults, of whom 57 were female, and all were between the ages of 19–78 years (mean 40 years) living with staple food allergy (i.e., milk, egg, and/or wheat allergy), compared to 85 age (decade) and sex-matched controls, defined as those without food allergy. All cases were recruited from an outpatient allergy clinic and had a convincing history of allergy based on clinical history and positive food allergy or Immunoglobulin E (IgE) levels. Therein, cost data were captured using the Food Allergy Economics Questionnaire (FA-EcoQ), originally developed by EuroPrevall [26]. Indirect costs included lost hours to healthcare visits and hospitalisation, food procurement and preparation, and opportunity costs; these self-reported estimates were then multiplied by the then-average wage in Sweden. Jansson et al. identified higher total average annual indirect costs amongst cases vs. controls (EUR 12,822 vs. EUR 6398, p < 0.05), which were driven by time losses for illness, information seeking, and food shopping/preparation [8]. Amongst cases, no differences were identified between those with a history of anaphylaxis or an epinephrine autoinjector (EAI) prescription [8]. Moreover, amongstcases, indirect cost did not significantly differ by the number of food allergens. Similarly, Peniamina reported that, amongst New Zealand adults (age range 18–87 years [mean 40.2 years], 85% female, 92% “New Zealand European”, and 68% mono-food allergic) with self-reported, medically diagnosed IgE (41%), non-IgE food allergy (50%) and both IgE- and non-IgE-mediated food allergy (8%; estimated provided by authors, totaling 99%), 65.7% reported problems finding suitable foods while eating away from home, 52.8% lost time due to sourcing safe food, and 39.8% had problems finding suitable food at grocery stores [19]. These issues were reported to be lower for those with shellfish or fish allergy, compared to wheat or “gluten allergy” (p. 760) [19]. No other differences in indirect costs by food allergy type or demographic factors were identified.



In a prospective cohort study of 46 adults with doctor-diagnosed food allergy (predominantly tree nut and peanut, at 76% and 70%, respectively, and not mutually exclusive) from the Netherlands, Verslius et al. (2021) identified that, at one year of follow up, indirect sick leave costs were higher amongst those who reported vs. those who did not report an accidental allergic reaction (EUR 62 vs. EUR 0, respectively) [20]. Of note, 19% (23/121) reactions were severe. Amongst participants who reported sick leave reports, those with moderate accidental reactions commonly reported “a few hours of sick leave” (n = 6/8), whereas those reporting severe reactions commonly reported sick leaves of a day (n = 2/3). In a sensitivity analysis in which the authors excluded three participants with “extremely high costs due to hospital admissions or high numbers of primary care or outpatient consultations” (p. 627), disproportionately high indirect costs persisted amongst those reporting vs. not reporting an allergic reaction [20].



Cardwell et al [14]. reported on the indirect costs of food allergy collected using the Canadian Food Allergy Economic Survey, in a sample of Canadians, of whom an estimated 35% of the total sample (N = 2692) were adults aged 18+ years. The sample was characterised by an approximately comparable sex distribution and was recruited via various food allergy patient organisations and food allergy and anaphylaxis registries. The two most commonly reported food allergies were peanuts and tree nuts, and both multiple food allergies and atopic comorbidities were common. In a series of estimates, these authors estimated that the total losses of productivity ranged from EUR 10,035–EUR 13,417, of which most losses resulted from losses to unpaid labour (EUR 8050–EUR 11,433) [14]. Indirect costs were also significantly higher with higher age, lower education and income, and fair/poor general health [14].




3.2. Caregivers of Children with Food Allergy


In total, 9 of the 12 (75.0%) of the identified articles addressed the indirect cost of food allergy amongst caregivers of children with food allergy.



In the first study of the indirect costs of paediatric food allergy, published in 2013 by Gupta et al., United States (US)-based caregivers of children with food allergy completed a study-specific survey on various food allergy-related household costs [13]. Therein, children were predominantly White non-Hospanic (75.9%), aged 6 years and older (68.5%), had a comparable sex distribution, and were most commonly allergic to peanuts, milk, and shellfish. These authors reported on both total labour productivity costs and total opportunity costs, the latter of which included career limitations and lost job opportunities. Lost labour productivity due to attending a child’s medical visits totaled EUR 120 per child per year, corresponding to EUR 713 million nationally per year. Corresponding numbers for opportunity costs were EUR 2259 and EUR 13.7 billion. Job-related opportunity costs were reported by 9.1% of caregivers, the most common reason for which was restrictions in career choice [13].



Two studies from Sweden [21,22] provide evidence that indirect costs may vary not only by food allergy presence vs. absence, but also by food allergen and age. Using the FA-EcoQ, Protudjer et al. reported that parents of 84 children ages 0–12 years with staple food allergy reported greater indirect costs, compared to estimates provided by parents of 94 aged-matched (±2 years) children without any allergies or other medical dietary restrictions [21]. Such indirect cost excesses were driven by lost school/work days due to illness and healthcare visits. In contrast, no such differences were identified amongst the 60 adolescents ages 13–17 years with food allergy, aged matched to 56 controls [21]. Of note, however, amongst adolescent cases, indirect costs were significantly greater amongst those with a history vs. no history of anaphylaxis (EUR 11,915 vs. EUR 7159; p < 0.05); significantly greater costs were similarly noted for concomitant allergic disorders and the number of food allergies. In a study that used similar methods but in a population with any type of food allergy, Wai et al. reported on 70 cases and 70 controls [22]. All case–control pairs were ages 0–17 years, and 59% were boys. Cases were recruited from allergy clinics and had a specialist diagnosis of food allergy. On average, cases had three food allergies, and 25% had at least five food allergies. Total annual household costs did not statistically significantly differ between cases and controls. Within the construct of indirect food costs, however, higher indirect costs for medical-related costs were noted for cases vs. controls (EUR 467.88 vs. EUR 149.72, respectively, p < 0.01); likewise, within indirect medical-related costs, some additional differences in indirect costs were noted, including those attributable to seeking healthcare and food shopping [22].



The final six studies included in this review (6/9, 66.7% of studies involving indirect costs reported by parents of children with food allergy) are from Canada. In a qualitative one-on-one semi-structured interview study of 23 parents whose children had food allergy, Abrams et al. reported on qualitatively described opportunity costs resulting from food allergy [23]. On average, children were aged 7.9 years, approximately half (53.6%) were boys, and 41.4% had multiple food allergies. Thematic analysis of the interview transcripts provided evidence that parents of children with food allergy qualitatively described their perceived policy needs, including clearer food labelling and governmental recognition of the indirect burden of food allergy. In the theme “High prevalence. High priority?”, indirect costs were qualitatively captured by statements about losses of spontaneity; a constant need for preparedness and planning; advocacy; and the at-home preparation of all food [23].



Four of the six Canadian studies on parent-reported indirect costs of food allergy make use of data collected in the few years prior to the COVID-19 pandemic. In a mixed methods study of parents of 64 children (predominantly boys [69.8%] and aged 10 years and younger [73.0%]) with multiple food allergies, milk allergy was described as that which is the most socially limiting (81.5%), required the most planning (75.9%), and was the most challenging to find safe food options (72.2%) [24]. These findings were enhanced with a content analysis of participants’ open-text comments, which collectively reflected perceived time and opportunity losses due to milk allergy, and which parents ascribed, in part from the need to invest time to correct cross-sectoral misunderstandings of milk allergy vs. lactose intolerance, to advocate for their children in social situations [24].



In a study of parents whose children (50.9% boys) had a paediatric allergist-diagnosed food allergy, Frykas et al. reported on career opportunities, based on questions from the FA Eco-Q [25]. Common and not mutually exclusive food allergies included peanuts/tree nuts (79.4%), eggs (28.6%), and fish (22.2%). The majority (84.1%) of children had been diagnosed with food allergy in infancy and were allergic to 1–2 foods (77.8%). Therein, 14.3% (8/55) of mothers reported career limitations due to the demands of food allergy. While income data supported that annual household income was comparable between those who had vs. those who had not faced such restrictions, no fathers were reported to have such career limitations [25].



Using the FA-EcoQ, Golding et al. quantified indirect costs using data collected from March 2019 to March 2020 in a sample of families whose children had specialist-diagnosed food allergy recruited from a tertiary allergy clinic, matched by sex and one-year age increments to controls. On average, cases and controls were ages 6.42 years and 7.02 years, respectively; parental age and income were similarly comparable. Amongst cases, the most common food allergy was peanuts/tree nuts. Overall, indirect costs did not differ between families managing paediatric food allergy, compared to age- and sex-matched controls with no medical dietary restrictions [11]. While these authors reported no differences in overall indirect costs between cases and controls, cases had significantly lower indirect costs compared to controls (EUR 6398 vs. EUR 8131; p < 0.02). These same authors compared cost differences by income groups. Amongst the lower income group, cases reported higher time costs related to healthcare visits (EUR 155 vs. EUR 41, p = 0.002), and lost wages (EUR 75 vs. EUR 11, p = 0.04) compared to controls. Amongst the higher income group, cases tended to have lower indirect costs relating to food procurement and preparation than controls, albeit which was not statistically significant (p = 0.06) [11]. In the early months of the pandemic (May–June 2020), Golding et al. conducted a similar study, albeit for only families managing food allergy. Due to pandemic-related restrictions, participants were recruited online, including via patient organisations. Therein, the authors identified lower indirect costs related to food procurement, but higher indirect costs related to food preparation, following the outbreak of COVID-19 [12]. Sensitivity analyses, however, yielded findings that support differences in indirect costs by income group and allergy considerations. Unlike higher-income families, lower-income families with staple food allergy (milk, wheat, or eggs) or more severe diseases reported a greater change in indirect costs than their income-matched comparators. In higher-income families only, reported greater indirect shopping costs were identified amongst those experiencing vs. not experiencing difficulties related to food procurement [12].



Finally, in the Cardwell et al. study for both adults (described above) and caregivers of children with food allergy (65% of the sample), these authors estimated that the total losses of productivity ranged from EUR 2842 to EUR 10,208, of which most losses resulted from losses to unpaid labour (EUR 2666–EUR 10,032) [14]. Notably, these estimates were lower than those for adults in the same study [14]. The number of missed school days for children with a severe reaction vs. no reaction or a mild/moderate reaction was 3 vs. 1.2 days.





4. Discussion


In this scoping review of the indirect costs of food allergy, we identified a limited body of English language peer-reviewed literature that supports that indirect costs were commonly, but not consistently higher amongst adults and parents/caregivers of children with food allergy, compared to their counterparts without food allergy. The few studies on age and food allergy differences, such as the type and number of food allergies, history of reaction, and disease severity, are equivocal. Notably, much of the existing literature has focused on peanuts [11,14,20,23,25], tree nuts [11,14,20,23,25], and milk [8,21,22,24].



Based on the few studies amongst adults, indirect costs appear to be substantial amongst those with vs. without food allergy, and are driven by time dedicated to food procurement [8.26]. Interestingly, one study provides evidence that, amongst adults with food allergy, allergic reactions may further drive significant indirect cost differences [20].



Amongst parents/caregivers of children with food allergy, time and opportunity costs are substantial, if not consistently significant. Like their adult counterparts [8,19], parents of children report food procurement as a notable contributor to the indirect costs of food allergy [11,12,21,22,23,24]. For a minority of parents, and more specifically mothers, these excess indirect costs resulted in career limitations [13,25]. Historical gender norms may be unintentionally perpetuated amongst families managing food allergy. Coupled with the observation that women, on average, make less money than their career-matched men counterparts [27], the voluntary removal of one parent from the workforce to manage food allergy will likely continue to be borne by women.



Parents of children, but not adolescents, also reported significant indirect costs [21], which may be reflective of differences in hands-on parental involvement in the lives of children vs. adolescents. As adolescents begin assuming greater self-management of their food allergy, they may face indirect costs of food allergy that straddle both those experienced by parents of children and by adults. These adolescents may subsequently face opportunity costs that may have downstream sequelae in adulthood. Understanding the indirect costs faced by adolescents with food allergy—by asking adolescents directly rather than relying on parental reports—is an important direction for future research.



Also amongst parents of children with food allergy, the type of food allergy appears to contribute to indirect costs. Allergies to milk, a near-ubiquitous ingredient in many food supply chains, disproportionately burden families managing multiple food allergies [24]. While the ultimate burden of managing food allergy falls to the family, it could be speculated that food labelling practices, widespread enhanced awareness, and public policy campaigns, such as those now commonly implemented for peanut allergy, may help alleviate this burden.



Notably, all included studies have been published in the past decade, demonstrating growing acknowledgment of the indirect costs of food allergy. Approximately half (7/12; 58.3%) of the included studies [8,11,12,20,21,22,25] made use of the FA-EcoQ. This questionnaire was developed in 2009 by Fox et al. [26] in order to capture total cost differences amongst those with vs. without food allergy, and it was intended to be useful internationally. While robust at the time, the landscape of food allergy has changed substantially in the past 15 years. Since the publication of the Learning Early About Peanuts (LEAP) Study, which demonstrated that early and sustained introduction of peanuts into an infant’s diet is associated with a reduced, rather than increased risk of food allergy [28], guidance in many nations has shifted to early introduction of common allergens [29,30,31,32,33]. New therapies, including but not limited to oral immunotherapy, are emerging in research and clinical practice [34]. Most recently, a biologic was approved in the United States for adult and paediatric patients with food allergy [35]. Individually and collectively, these changes to the landscape of food allergy management hold promise for improved management and outcomes for those affected by the condition. Yet, there is presently no instrument that measures any costs, including indirect costs, of such changes.



The creation of an enhanced, standardised tool that has utility internationally in both research and clinical settings would advance the current understanding of the costs associated with food allergy and permit comparisons across demographics and countries. The creation of such a tool, however, is challenged by the diversity of healthcare systems and approaches to food allergy prevention and management, and thus must be collectively developed by international experts in the field, with additional counsel from patient organisations.



Additional future directions include the need to expand beyond common food allergens and include consideration of emerging (i.e., novel or rare) food allergens [36], the costs of which, to this point, remain understudied. Likewise, as food insecurity [37,38,39] and health disparities [40,41] amongst those managing food allergy are now beginning to be recognised, exploration of these topics is warranted. Finally, as adult-onset allergies are increasingly prevalent [42], and various forms of immunotherapy [43] and biologics are becoming more commonly used for those with food allergy [44,45], these topics additionally need consideration, in relation to indirect costs, but also direct costs, and longitudinal changes of these costs types and their contributions to total costs.



We acknowledge the limitations of our scoping review, including the restriction of papers to those published in English. We also chose to perform a scoping review, rather than a systematic review or meta-analysis. This decision was taken given the broad heterogeneity in measures, including both quantitative and qualitative methods of assessment of indirect costs.



Strengths of this scoping review include adherence to guidance provided by the Arksey and O’Malley framework [16], and reporting per PRISMA-ScR guidelines. To further enhance the contextualisation of our findings, we provided fictitious case studies to highlight some of the ways in which food allergy contributes to indirect costs (Supplements S2–S6).



The calculation of the monetary cost of time is a complicated process. Crude measures may include assigning a random dollar value, such as either the hourly minimum wage or average wage in the participant’s area of residence. Other more sophisticated means may involve the calculation of a reported hourly wage (if available from study participants) that represents a per-hour cost. An appropriate balance must be found between highly detailed information collected via a lengthy and time-burdensome questionnaire vs. one that is appreciated for its brevity, yet lacks the imprecision to collect rigorous data.



In conclusion, the limited body of peer-reviewed literature supports that food allergy commonly carries substantial indirect costs across diverse measurement tools, albeit with age-specific differences.
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Figure 1. Costs of food allergy. 
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Figure 2. PRISMA-ScR flow chart of the search strategy. 






Figure 2. PRISMA-ScR flow chart of the search strategy.



[image: Allergies 04 00004 g002]







 





Table 1. Included studies of indirect costs amongst adults with food allergy.






Table 1. Included studies of indirect costs amongst adults with food allergy.





	First Author (Year) [REF]
	Country of Study
	Study Design
	Measurement Tool
	Food Allergy

Information
	Major Findings





	Cardwell

(2022) [14]
	Canada
	Electronic cross-sectional survey
	Canadian Food Allergy Economic Survey
	Self-reported convincing history of IgE-mediated food allergy, or physician diagnosis
	Total lost productivity: EUR 10,035–EUR 13,417, of which most losses resulted from losses to unpaid

labour (EUR 8050–EUR 11,433)



	Jansson

(2014) [8]
	Sweden
	Case–control
	FA-EcoQ
	Allergist-diagnosed allergy to milk, egg, and/or wheat
	Higher total indirect costs amongst cases vs. controls

(EUR 12,822 vs. EUR 6398, p < 0.05); driven by time losses for illness, information seeking, and food shopping/preparation)



	Peniamina

(2016) [19]
	New Zealand
	Repeated measures survey
	Daily surveys for two weeks
	Self-reported medically diagnosed food allergy
	52.8% lost time due to sourcing safe food

39.8% had problems finding suitable food at grocery stores

65.7% had problems finding suitable foods while eating away from home



	Verslius

(2021) [20]
	Netherlands
	Prospective cohort
	FA-EcoQ
	Doctor-diagnosed food allergy
	Indirect sick leave costs higher amongst those with accidental reactions vs. no accidental reactions

(EUR 62 vs. EUR 0, respectively)










 





Table 2. Included studies of indirect costs amongst parents/caregivers of children with food allergy.






Table 2. Included studies of indirect costs amongst parents/caregivers of children with food allergy.





	First Author

(Year) [REF]
	Country of Study
	Study Design
	Measurement Tool
	Food Allergy Information
	Major Findings





	Cardwell

(2022) [14]
	Canada
	Electronic cross-sectional survey
	Canadian Food Allergy Economic Survey
	Parent/caregiver reported convincing history or physician diagnosis of IgE-mediated food allergy
	Total lost productivity: EUR 2842–EUR 10,208, of which most losses resulted from losses to unpaid labour (EUR 2666–EUR 10,032)



	Gupta

(2013) [13]
	USA
	Dual sample survey
	Survey developed by multiple interested groups
	Parent-reported; including type of food allergy and severity
	Lost productivity EUR 526 million

Opportunity costs EUR 13.7 billion = EUR 2259 per child



	Protudjer

(2015) [21]
	Sweden
	Case–control
	FA-EcoQ
	Allergist-diagnosed allergy to milk, egg, and/or wheat
	Households of children, but not adolescents, with food allergy had higher overall indirect costs than children without food allergy; driven by lost school/work days due to illness and healthcare visits



	Wai

(2019) [22]
	Sweden
	Case–control
	FA-EcoQ
	Allergist-diagnosed allergy to any food
	No differences in overall indirect costs between cases and controls; higher indirect costs for medical-related costs, seeking healthcare, and food shopping



	Abrams

(2020) [23]
	Canada
	Qualitative
	Semi-structured interviews
	Allergist-diagnosed allergy to any food
	Qualitatively described loss of spontaneity; constant need for preparedness and planning



	Abrams

(2020) [24]
	Canada
	Mixed methods
	Quantitative and qualitative questionnaire
	Parent-reported allergy to at least 2 foods
	75.9% of parents managing multiple food allergies describe milk as the allergy that requires the most planning

72.2% report milk as most challenging to find “safe” or allergy-friendly foods

66.0% report milk as most challenging to find products without a “may contain” label



	Golding

(2021) [11]
	Canada
	Case–control
	FA-EcoQ
	Allergist-diagnosed allergy to any food
	No differences in overall indirect costs between cases and controls; higher indirect costs food shopping for controls vs. cases



	Frykas

(2021) [25]
	Canada
	Case–control
	FA-EcoQ
	Allergist-diagnosed allergy to any food
	14.3% of mothers face career limitations due to food allergy



	Golding

(2022) [4]
	Canada
	Cross-sectional (food allergy only)
	FA-EcoQ
	Self-reported food allergy to any food
	During pandemic, low-income families managing staple food allergy had significantly higher indirect costs vs. those not managing staple food allergy (EUR 167 vs. EUR-13; p = 0.03)







Abbreviation: FA-EcoQ, Food Allergy Economics Questionnaire; IgE, Immunoglobulin E.
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