
This article has been accepted for publication and undergone full peer review but has not been 
through the copyediting, typesetting, pagination and proofreading process, which may lead to 
differences between this version and the Version of Record. Please cite this article as doi: 
10.1111/PAI.13464
 This article is protected by copyright. All rights reserved

1

2 DR MOAZ  ABDELWADOUD (Orcid ID : 0000-0001-9716-5140)

3

4

5 Article type      : Original

6

7

8 Food Allergy Treatment Value: Child Caregiver and Patient Perspectives

9 Moaz Abdelwadoud1; Sanaz Eftekhari2; Hannah Jaffee2; Melanie Carver2; T. Joseph Mattingly II1

10 1Department of Pharmaceutical Health Services Research; University of Maryland School of 

11 Pharmacy; Baltimore, Maryland, USA

12 2Asthma and Allergy Foundation of America; Arlington, Virginia, USA 

13

14 Running Title: Food Allergy Treatment Value

15

16 Corresponding Author:

17 Moaz Abdelwadoud, MD, DrPH, MPH

18 220 Arch Street, 12th Floor – Office 01-310, Baltimore, Maryland, USA 21201

19 Phone: 410-706-0529; Fax: 4107065329; Email: mabdelwadoud@rx.umaryland.edu

20 ORCID iD: https://orcid.org/0000-0001-9716-5140

21

22 Author Contributions: Moaz Abdelwadoud: Project administration, Conceptualization, 

23 Methodology, Investigation, Software, Resources, Formal Analysis, Data Curation, Writing - Original 

24 Draft. Sanaz Eftekhari: Project administration, Conceptualization, Investigation, Validation, Data 

25 Curation, Writing - Review & Editing. Hannah Jaffee: Conceptualization, Investigation, Writing - 

26 Review & Editing. Melanie Carver: Conceptualization, Investigation, Writing - Review & Editing. T. 

A
cc

ep
te

d 
A

rt
ic

le

https://doi.org/10.1111/PAI.13464
https://doi.org/10.1111/PAI.13464
https://doi.org/10.1111/PAI.13464
mailto:mabdelwadoud@rx.umaryland.edu
https://orcid.org/0000-0001-9716-5140
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fpai.13464&domain=pdf&date_stamp=2021-02-05


This article is protected by copyright. All rights reserved

27 Joseph Mattingly II: Project administration, Supervision, Conceptualization, Resources, Formal 

28 Analysis, Validation, Writing - Review & Editing. 

29

30 Ethical Approval: Our study received exempt approval from The University of Maryland Baltimore 

31 Institutional Review Board. 

32

33 Word count: 2440

34 Number of tables: 4

35 Number of figures: 2

36

37 Conflicts of Interest

38 Sanaz Eftekhari, Hannah Jaffee, and Melanie Carver are employed by the Asthma and Allergy 

39 Foundation of America (AAFA), a non-profit patient organization, which has received food allergy-

40 related funding from Aimmune, DBV Technologies, Genentech, kaléo, Mylan, Pfizer and PhRMA.

41

42 Financial Support

43 This work was funded by Pharmaceutical Research and Manufacturers of America (PhRMA) 

44 Foundation, Washington, DC.

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

45 Abstract

46 Background: Food allergy is a major health problem that significantly impacts quality of life (QoL). 

47 There is growing focus to evaluate food allergy related QoL and treatment options’ value beyond the 

48 clinical effectiveness perspective by engaging patients and caregivers. We aimed to identify and 

49 prioritize outcomes important to food allergy parents of children and patients allergic to milk, egg, 

50 and/or peanut, to guide comparative effectiveness research (CER) that focuses on evaluating food 

51 allergy treatment decisions.

52 Methods: We conducted a modified 3-round Delphi study to identify and derive consensus on 

53 priority treatment outcomes for parents of children and adult patients with diagnosed allergies to at 

54 least one of three major allergenic foods (milk, egg, and peanut) from across the United States. 

55 Results: Round 1 yielded 44 statements for round 2, and 39 statements reached the agreement level 

56 for round 3 ranking. Statements were organized under 4 sections: 1) food allergy problems, 2) 

57 treatment experiences, 3) important treatment outcomes, and 4) value of different treatment options. 

58 Conclusion: Food allergy parents and patients face several social, psychological, medical, healthcare, 

59 financial, food selection, and awareness challenges. The areas of consensus on important treatment 

60 outcomes revealed shared priority for reducing the risk of potentially fatal allergic reactions and 

61 having reliable treatments. The most valued treatment options reflect hope for permanent cure and 

62 fear of serious allergic reactions.  

63 Key words: Food allergy, Food hypersensitivity, Caregivers, Quality of Life, Comparative 

64 Effectiveness Research, Delphi Technique.

65 Key message: We identified and prioritized: 1) food allergy treatment outcomes, and 2) value of 

66 different treatment options to food allergy patients and parents. Our results inform comparative 

67 effectiveness research that evaluates food allergy treatment outcomes and value. Further research 

68 should also compare sub-groups of children caregivers and patients categorized by their relation to 

69 food allergy i.e., caregivers vs. patients, food allergy type, and duration and severity of the condition.
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70 Introduction

71 Food allergy is a global health problem affecting about 8% of children and 5% of adults 

72 worldwide with higher and steadily rising prevalence in developed countries.1 In the United States 

73 (US), it is estimated that 7.6% of children and 10.8% of adults have food allergy.2,3 Among the 

74 American children, the most prevalent food allergens are peanut (2.2%) followed by milk (1.9%) and 

75 shellfish (1.3%); while egg allergy affects 0.9%. About 39.9% of children with food allergy have 

76 multiple allergies to different types of food. Around 42.0% of allergic American children experienced 

77 a severe food allergy reaction at least once in their life, and 19.0% visited the emergency department 

78 due to a life-threatening allergic reaction in the prior year.2

79 Food allergy is a chronic condition that significantly impacts quality of life (QoL), and can be 

80 fatal.4 The impact of food allergy on young children is higher than other age groups with 

81 repercussions on 1) the child’s own perception of the condition, 2) parents’ proxy perception of their 

82 child’s illness, 3) the child caregiver experience, and 4) parents’ and families’ day-to-day life.5 Thus, 

83 the societal, psychological, and economic burdens of food allergy impact multiple stakeholders 

84 including patients, parents and caregivers, schools and childcare facilities, workplaces, healthcare 

85 systems, and the food industry.6 

86 On comparing food allergy QoL in the US vs. Europe, a population-based study used the Food 

87 Allergy Quality of Life Questionnaire-Parent Form (FAQLQ-PF) found that American parents of 

88 food-allergic children had higher clinical impact and lower QoL in comparison to their European 

89 counterparts. In both groups, the impact increased with the child’s age and the number of food 

90 allergies.7 

91 The benefit of food allergy treatments does not come without financial costs and adverse 

92 events. For example, the Institute for Clinical and Economic Review found in 2019 satisfactory 

93 desensitization effectiveness of two oral immunotherapies (OIT) for peanut allergy. However, the 

94 annual cost‐effectiveness limits of these two therapies were $1,508 and $2,369, and their adverse 

95 events included systematic allergic reactions, need for epinephrine, and other side effects leading to 

96 discontinuation of therapy.9 

97 Universally, there is a growing focus on Patient-Centered Outcomes Research (PCOR) that 

98 helps patients and caregivers make informed healthcare decisions and incorporates their opinions in A
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99 assessing healthcare options’ value. To support this research direction, the US Patient-Centered 

100 Outcomes Research Institute (PCORI) funds more research investigating comparative effectiveness 

101 research (CER) from the patients and caregivers’ perspectives.10 Particularly for food allergy, there is 

102 an urgent need to evaluate QoL and treatment value beyond the clinical effectiveness perspective via 

103 engaging patients and caregivers to add their insights of the psychological, societal, and economic 

104 aspects of the problem.11 Food allergy QoL assessment tools have been using food allergy QoL 

105 surveys 7,12,13, however; there are no specific food allergy treatment value measures guided by food 

106 allergy patients and caregivers’ experiences, challenges, needs, and desired outcomes.5,11 To develop 

107 these guided food allergy specific measures, PCOR is needed to evaluate and prioritize outcomes 

108 important to patients and caregivers.14 In turn, the prioritized treatment outcomes can guide CER that 

109 generates evidence on comparing the benefits and harms of alternative food allergy treatments for 

110 better informed individual and population level decisions.15

111 In order to guide CER that evaluates food allergy treatment decisions, we conducted a 

112 modified 3-round Delphi study to identify and derive consensus on priority treatment outcomes and 

113 value of different treatment options. 

114 Methods

115 Study Design

116 We conducted a modified 3-round Delphi study to identify and derive consensus on priority 

117 treatment outcomes and value of different treatment options for parents of children and adults with 

118 food allergy to milk, egg, and/or peanut. The Delphi technique is a multi-round survey process used to 

119 seek opinions and develop consensus among a defined group of subject matter experts about 

120 controversial or limited evidence topics.16 Specifically, rank-ordering techniques have been identified 

121 as one of the most reliable and valid instruments for measuring food allergy related QoL.5

122 Study Participants

123 For purposes of this study, patient and caregiver experience with food allergy was considered 

124 the primary inclusion criteria as panelists were considered experts based on real-world experience.17 

125 The Asthma and Allergy Foundation of America (AAFA), a national non-profit patient advocacy 

126 organization, identified and assembled a panel of parents of children with food allergy and adult 

127 patients from its national advocacy and support national network across the US. The panelists were A
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128 assembled from 3 major food allergy groups: milk, egg, and peanut; to capture a wide range of 

129 experiences and opinions. Panelists were invited and communicated via emails throughout the Delphi 

130 process. We aimed to recruit 10-15 panelists from each of the 3 allergy groups to capture a wide range 

131 of opinions and judgments and balance group dynamics. We targeted a response rate of at least 80% 

132 for each round, thus a round was not considered complete for analysis until the 80% threshold was 

133 reached.

134 Data Collection

135 Between January and March 2020, we used Qualtrics® software (Qualtrics, Provo, UT, USA) 

136 to collect the panelists’ anonymous responses to the 3-round survey. Round 1 included a brief 

137 demographic survey followed by open-ended questions on 1) problems encountered by food allergy 

138 patients or parents, 2) food allergy treatment experience, 3) important food allergy treatment 

139 outcomes, and 4) value of effective food allergy treatment. 

140 Data Analysis

141 We analyzed round 1 using NVivo 12® software following the grounded theory and a stepwise 

142 thematic analysis. Two researchers (JM and MA) independently coded the responses then grouped 

143 them into conceptual themes to develop round 2 statements supported with examples from the 

144 panelists’ round 1 responses. Round 2 statement were provided against 4-point Likert-scale agreement 

145 rating in addition to a space for general comments. We sought an agreement (Agree and Strongly 

146 Agree) percentage of  ≥75 to be determined a consensus for inclusion in the final round. Round 3 

147 asked the panelists to rank consensus statements according to their importance. We assessed round 3 

148 mean rankings and levels of agreement among the panelists using Kendall’s coefficient of 

149 concordance in Microsoft Excel®. 

150 Results

151 Forty-five panelists participated in the first round of our survey (Table 1). Forty of these 

152 panelists responded to each of the second and third rounds (88.9%). An overview of the Delphi 

153 process is presented in Figure 1. 

154 Round 1 yielded 44 statements for round 2 organized under 4 sections: 1) food allergy 

155 problems, 2) treatment experiences, 3) important treatment outcomes, and 4) value of treatment and 

156 the quantitative value of different treatment options. A
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157 Thirty-nine statements reached the targeted agreement level ranging between 77.5% and 100% 

158 (Table 2). On quantifying the value of different treatment options, the order of these options 

159 according to their average scores is 1) permanently cures food allergy, 2) reduces the risk of serious 

160 anaphylaxis, 3) reduces the risk of accidental exposure to small quantities of the allergen, 4) increases 

161 food options for patients, 5) allows a food allergy patient to participate in social activities with less 

162 fear, 6) allows a food allergy patient to have less anxiety about food, 7) reduces the risk of mild or 

163 moderate allergic reactions (Table 3). 

164 In round 3, concordance assessment showed that the ranking for food allergy treatment values 

165 had the highest level of consensus (W=0.4), while the lowest consensus was found in ranking the two 

166 statements on food allergy awareness (W=0.002) (Table 4).  

167 Discussion

168 We engaged parents of children with food allergy and adult patients in a 3-round Delphi panel 

169 survey to identify and prioritize important food allergy outcomes and valued treatments to guide 

170 future CER (Figure 2). Two key findings emerged from this study. First, food allergy parents and 

171 patients face several challenges revolving around social, psychological, medical, healthcare, financial, 

172 food selection, and awareness problems. Second, our panel agreed that the current treatments for food 

173 allergy are unsatisfactory, offer limited options, and are inconvenient. The areas of consensus and 

174 ranking of important treatment outcomes revealed are reducing the risk of fatal allergic reactions and 

175 having reliable treatments. The most valued treatment options reflect hope for permanent cure and 

176 fear of serious allergic reactions. 

177 Overall, our panel identification and enumeration of different social challenges confirm their 

178 importance and echo the findings of two previous surveys on the social challenges of food allergy.13,18 

179 Our panel ranked these social challenges putting “eating at restaurants” on the top of the list. A 

180 previous survey supports this prioritization, where 53% of food allergy families reported leaving a 

181 restaurant in the middle of dining, and 89% avoided certain restaurants.18 This finding can be relevant 

182 to the fact that no formal training on food allergy is required for restaurant employees who learn about 

183 the problem during on-job ad hoc training.19 

184 The second social challenge, school or childcare services, has been found in a previous study 

185 as a leading factor for food allergy parents to become a school volunteer or attend a school field trip A
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186 for close monitoring of their child (61% and 69% of survey respondents), change their child’s school 

187 (25% of respondents), or even decide to homeschool (18% of respondents).18 Social isolation, our 

188 panel’s third rank, was discussed in two previous surveys where families in the first survey reported 

189 experiencing social isolation and limited social activities in different ways18, while the second survey 

190 identified social limitation was the only consistent factor for food allergy implications according to 

191 food allergy caregivers.13 The fourth challenge was travel which was previously reported in different 

192 ways: canceling vacation plans (57% of respondents) and  avoiding airline travel (43% of 

193 respondents).18 

194 Final ranking of psychological challenges put the anxiety experienced by parents of allergic 

195 children above the anxiety of adult patients. One interpretation could be the higher percentage of food 

196 allergy parents in our panel (93.3% are either parents or both parents and patients). The higher 

197 ranking of parents’ anxiety is consistent with a study that revealed mothers of food allergy children 

198 have higher anxiety and stress levels in comparison to mothers of asthmatic children and control 

199 groups. In that study, anxiety and stress were related to history of anaphylaxis, parents’ continuous 

200 stress about their children, and the effects of food allergy on the family relations and financial 

201 conditions.20 This finding supports the inclusion of caregiver burden or other spillover effects 

202 observed when evaluating the comparative cost-effectiveness of any interventions in food allergy.

203 The ranking of medical challenges showed that severe and moderate allergic reactions are 

204 agreed on and prioritized, and may reflect the adaptation to mild reactions. Providers’ inadequate 

205 training on food allergy was ranked first in the healthcare challenges and could be attributed to the 

206 first-round examples of prescribing medication that contain allergens, lack of awareness about 

207 advanced or curative treatments for allergy, and delayed diagnosis by non-specialists. Unavailability 

208 of necessary medications such as pediatrics epinephrine autoinjector and properly stored autoinjector 

209 also presented significant challenges.

210 The panel agreed that several costs are challenging to food allergy patients and parents 

211 including food, pharmacy, medical, and non-healthcare costs related to vacations and special child-

212 care. Food costs received the highest rank and confirms previous findings that showed allergy-safe 

213 food is priced higher than regular food resulting in higher financial burden on food allergy families.18 

214 In the same line, our panel agreed on other food related challenges including finding and preparing A
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215 safe food, and interference with the family diet. When considering the economic value of potential 

216 interventions for food allergy patients, costs outside of the typical “health system” frequently covered 

217 by health insurance may need to be considered.

218 Our panel agreement on pharmacy and medical costs is not surprising; several qualitative and 

219 quantitative studies report higher costs of food allergy medications and added costs of medical visits 

220 due to food allergy, including emergency room visits.18,21 Additionally, it is estimated that the annual 

221 direct medical costs attributed to pediatric food allergy is $4.3 billion.22 

222 Food allergy awareness was prioritized by our panel which agreed on the challenges of lack of 

223 awareness among school and childcare employees, and family and friends. School personnel 

224 awareness is a challenge reported elsewhere; a study conducted with public elementary schools found 

225 that 52% relied on parents to educate school personnel on their children food allergy, 16% only had 

226 written individual emergency plans for food allergy, 11% had no methods for educating their staff on 

227 food allergy, and 9% posted food service notices.23 Educational strategies to improve food allergy 

228 awareness may help reduce the fear parents face when they leave their children at school or at 

229 daycare, but complex educational interventions may be difficult to assess. 

230 Diagnostic tests and reaching definite allergy diagnosis were agreed upon as major challenges. 

231 Panelists elaborated on these challenges by discussing diagnostic tests’ contraindications, 

232 inaccurateness, delayed results, and delayed allergic reactions to some of these tests. These findings 

233 are not surprising as accurate diagnosis, and consequently prevalence estimates, of food allergies 

234 remains a challenge due the nature of the current diagnostic tests.24 

235 Our panel agreed that the current treatments for food allergy are unsatisfactory, offer limited 

236 options, and are inconvenient. Agreement and ranking of important treatment outcomes revealed that 

237 reducing the risk of anaphylaxis is the top priority followed by the reliability of food allergy 

238 treatments. Interestingly, the order of different treatment options’ value in round 2 differed from their 

239 final ranking in round 3. However, the two treatment options: “permanently cures the allergy” and 

240 “reducing the risk of serious anaphylaxis” had the highest mean values (98.2 +/-5.82, and 96.0 +/-

241 10.98) in round 2 and ranked first and second in round 3. 

242 This study confirms previous findings that food allergy patients and caregivers experience 

243 various health and economic burdens frequently outside standard healthcare services (e.g. food, A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

244 special childcare, travel).22,25,26 Our study further demonstrates the potential spillover effects 

245 experienced by caregivers of young children with food allergies. In pediatric economic evaluations, 

246 incorporating family spillover effects and health outcomes is substantial and makes health 

247 interventions more cost-effective.27 In the case of food allergy, our panel rated parental anxiety as an 

248 important psychological consideration. To our knowledge, the economic burden specific to these 

249 parental health effects attributable to pediatric food allergy have not been evaluated. 

250 In conclusion, our findings support future research that develops food allergy specific 

251 measures for evaluating allergy treatment options’ value and desired outcomes. Further research 

252 should also compare sub-groups of children caregivers and patients categorized by their relation to 

253 food allergy i.e., caregivers vs. patients, food allergy type, and duration and severity of the condition.

254 Our study has some limitations. First, since we included mainly parents of allergic children 

255 and very few adult patients, the two different experiences may have impacted the homogeneity of our 

256 panel. Second, although we included a relatively large and geographically diverse national sample of 

257 food allergy patients and caregivers, the Delphi panel selection was purposeful and not intended to be 

258 completely representative but rather diverse enough to capture all salient themes. We also 

259 acknowledge that some themes may be relevant to the US context e.g., healthcare economics, access 

260 to medical services, availability and costs of treatments…etc. The third limitation is specific to the 

261 Delphi technique which lacks in-person discussions among the panelists. In-person discussions may 

262 produce more interactive and reassessed ideas and perspectives.
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Table 1. Characteristics of Participants in a Delphi Panel on the Value of Treatment for Food 

Allergy (n=45)

Mean age* (+/-SD) 40.93 (+/-7.13)

Variable Level Frequency Percentage 

Massachusetts 5 11.1%

California 4 8.9%

North Carolina 4 8.9%

Florida 3 6.7%

Pennsylvania 3 6.7%

District of Columbia 2 4.4%

Maryland 2 4.4%

Missouri 2 4.4%

New York 2 4.4%

Ohio 2 4.4%

Texas 2 4.4%

Virginia 2 4.4%

Arkansas 1 2.2%

Alabama 1 2.2%

Connecticut 1 2.2%

Illinois 1 2.2%

State of Residency

Minnesota 1 2.2%
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Nebraska 1 2.2%

New Jersey 1 2.2%

Nevada 1 2.2%

Oregon 1 2.2%

Tennessee 1 2.2%

Washington 1 2.2%

Wisconsin 1 2.2%

Female 42 93.3%Gender

 
Male 3 6.7%

Parent of a child with food allergy 37 82.2%

Both Patient and Parent of a child with food 

allergy

5 11.1%

Relation to food allergy

 

 

Patient with food allergy 3 6. 7%

Peanut allergy 13 28.9%

Milk allergy 2 4.4%

Egg allergy 3 6.7%

Peanut and milk allergy 2 4.4%

Peanut and egg allergy 9 20.0%

Milk and egg allergy 5 11.1%

Type of food allergy

 

 

 

 

 

 

Peanut, milk, and egg allergy 11 24.4%

*One participant did not report her age.A
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Table 2. Levels of Agreement on Round 2 Statements of a Delphi Panel on the Value of Treatment for Food Allergy

Topic Statement and Examples* Agreement Percentage

…travel.” 

(Examples include extra planning required, barriers or limitations to travel, 

difficulty finding travel options that can cater to a food allergy patient’s 

needs.)

97.50%

… eating or dining at restaurants.” 

(Examples include restricted eating options, inability to eat full ingredients 

of offered meals, cross contamination during food handling, restaurants 

hosting social events do not allow outside food.)

97.50%

… social isolation.” 

(Examples include child feeling ‘left out’ of group activities, inability to 

attend birthday parties or other activities with friends like ball games or 

movies at movie theaters, unable to attend summer camps, forced to eat at a 

separate table from friends.)

87.50%

Social Activities

“Patients with food allergy 

experience problems with…

… support from school or childcare services.” 

(Examples include inadequate supervision and attention to allergic children.)

80.00%

Psychological Problems “Parents of children with food allergy experience anxiety on daily basis.” 

(Examples include fear of child having allergic reactions; preparing safe 

food alternatives; and responding to allergic children questions about 

97.40%
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allergy consequences.)

“Patients with food allergy experience anxiety on daily basis.” 

(Examples include fear of allergic reactions, accidental exposure, and cross 

contamination; preparing safe food alternatives.)

89.70%

“Parents of children with food allergy experience the feeling of guilt.” 

(Examples include wondering if taking antibiotics during late pregnancy that 

lead to the child food allergy.)

56.4%**

… as moderate allergic reactions.” 

(Examples include skin rashes and blisters, itchiness, running nose, sore 

throat, swelling of the eyes and lips, nausea, diarrhea, sleeplessness.)

92.50%

… as severe anaphylaxis reactions.” 

(Examples include delayed or unexpected anaphylactic reaction; rapid 

shortness of breath; severe tongue or throat swelling.)

90.00%

… with growth.” 

(Examples include: A child with small stature as a result of food allergy and 

food avoidance.)

67.5%**

Medical Problems

“Patients with food allergy 

experience problems…

 

 

 

 

 

 

… with eating disorders.” 

(Examples include: Potential anorexia after a traumatic experience with 

food.)

47.5%**

Healthcare Problems … providers not being adequately trained or educated on food allergy.” 87.50%
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(Examples include prescribing medications that contain allergens, lack of 

awareness about advanced or curative treatments for allergy, non-specialists 

who delay allergy diagnosis.)

… ensuring an epinephrine autoinjector or other necessary medication or 

device is available.” 

(Examples include finding epinephrine autoinjector for children, properly 

stored epinephrine autoinjector.)

82.50%

… scheduling, accessing an appropriately trained provider, or managing all 

appointments.” 

(Examples include keeping current on all appointments, securing free time 

for OIT weekly treatment, scheduling appointments after each other like 

pediatrician before allergy specialists, preparing medical records for 

school.)

67.5%**

“Patients with food allergy 

experience problems with…

 

 

 

 

 

 

… providers not taking their allergy seriously.” 

(Examples include emergency room providers prescribe Benadryl instead of 

Epinephrine autoinjector for severe reactions.)

65.0%**

… pharmacy costs.” 

(Examples include costs for epinephrine autoinjectors, OIT, antihistamines.)

92.50%Financial Problems

“Patients with food allergy 

experience problems with…

 

… food costs.” 

(Examples include expensive allergen friendly food in grocery stores and 

90.00%
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restaurants.)

… medical costs.” 

(Examples include doctor’s appointments, emergency room visits, urgent 

care.)

87.50%

 

 

 

 

 … non-health care costs.” 

(Examples include extra expenses relating to vacations, child-care.)

77.50%

… finding safe food.” 

(Examples include need to call the manufacturer to see if product is safe.)

95.00%

… impacting the rest of the family’s diet.” 

(Examples include balancing the needs of the patient with his or her 

siblings.)

92.50%

Food Selection

 “Patients with food allergy 

experience problems with…

 

 

… food preparation.” 

(Examples include: Spending additional time to prepare all meals, additional 

time learning new recipes, planning meals.)

89.70%

… family and friends being aware of their needs.” 

(Examples include others not taking allergy seriously, not understanding 

cross contamination, not aware how to use Epinephrine autoinjector or other 

allergy medications.)

95.00%Food Allergy Awareness

 “Patients with food allergy 

experience problems with…

… school or childcare employees being aware of their needs.” 

(Examples include providing allergic food to children, lack of training on 

85.00%
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how to use epinephrine autoinjector when needed.)

… food allergy diagnostic tests.” 

(Examples include limited tests that patients can’t do due to 

contraindications, inaccurate tests, tests that cause delayed allergic 

reactions.)

80.00%Food Allergy Diagnosis

 “Patients with food allergy 

experience problems with…

 

… reaching definite allergy diagnosis.” 

(Examples include babies with allergy who don’t have typical symptoms, 

some physicians don’t allow babies to take some tests below certain ages, 

allergy diagnosis takes long time.)

77.50%

… inconvenient treatment experience.” 

(Examples include carrying epinephrine autoinjector and inhalers all time, 

rest periods required for OIT.)

90.0%

… limited treatment options.” 

(Examples include ineffective treatments for infants and young children, 

having Eosinophilic esophagitis (EoE) makes patients ineligible to take OIT, 

better treatments are not located everywhere.)

90.0%

Food Allergy Treatment

“Patients with food allergy 

experience…

… unsatisfactory treatments.” 

(Examples include there is no preventive treatment and avoidance is the only 

way for prevention, treatments respond only to allergic reaction and there is 

no curative treatment available.)

85.0%
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“Treatments that lessen the risk of anaphylaxis (a potentially life-threatening 

allergic reaction) are important to food allergy patients.”

100.00%

“Treatments that lessen the risk of moderate allergic reactions (like skin rash, 

itching, and sore throat) are important to food allergy patients.”

100.00%

“Treatments that lessen the risk of cross contamination or accidental 

exposure to little amounts of allergens are important to food allergy patients.”

97.50%

“Treatments that have been thoroughly investigated in clinical trials are 

important to food allergy patients.” 

(Examples include OIT that have been well-investigated without drop-outs 

due to side-effects during the clinical trial.)

97.50%

“Convenient treatments are important to food allergy patients.” (Examples 

include treatments that does not cause pain, easy to administer by anyone 

like a family member or a caregiver, doesn’t require rest period.)

97.50%

“Reliable treatments (work every time without doubt) are important to food 

allergy patients.”

97.50%

“Treatments that improves tolerance to allergic food are important to food 

allergy patients.” 

(Examples include ability to eat small amounts of egg or milk, make small 

amounts of allergic food not life-threatening, enables more dietary options.)

95.00%

Important Treatment 

Outcomes 

“Treatments with less side-effects are important to food allergy patients.” 95.00%
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reduce the risk of serious anaphylaxis (a potentially life-threatening allergic 

reaction)

97.50%

increases the food options for food allergy patients 97.50%

would allow food allergy patients to participate in social activities with less 

fear 

97.50%

permanently cures the allergy 95.00%

reduce the risk of mild or moderate allergic reactions (e.g. skin rash, itching, 

runny nose, mild swelling) 

95.00%

reduce the risk of a reaction to accidental exposure of small quantities of the 

allergen 

95.00%

Value of Different 

Treatments

does not cure the allergy but allows food allergy patients to have less anxiety 

about food 

92.50%

*Round 2 examples were rephrased from the panelists’ responses in round 1.

**Failed to reach agreement, which was defined as a concurrence of 75% or more for the responses agree or strongly agree (5 statements 

out of 44 statements).
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Table 3. Rating of Round 2 Statements on Different Food Allergy Treatments Values (0 = No value at all, 100 = Maximum value or 

priceless)

Food allergy treatment that… Mean value (+/- SD)

… permanently cures food allergy 98.2 (+/-5.82)

… reduces the risk of serious anaphylaxis 96.0 (+/-10.98)

… reduces the risk of accidental exposure to small quantities of the allergen 88.3 (+/-15.08)

… increases the food options for a patient 85.7 (+/-19.17)

… would allow food allergy patient to participate in social activities with less fear 84.0 (+/-20.16)

… allows food allergy patient to have less anxiety about food 82.8 (+/-17.82)

… reduces the risk of mild or moderate allergic reactions 81.2 (+/-19.01)
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Table 4. Final Rankings of Statements of a Delphi Panel on the Value of Treatment for Food Allergy

Topic Item/Characteristic Rank Mean (+/-SD) W*

Eating or dining at restaurants 1 2.2 (+/-1.02)

Support from school or childcare services 2 2.2 (+/-1.2)

Social Isolation 3 2.5 (+/-1.09)

Social Activities

Travel 4 3.0 (+/-0.97)

0.07

Parent’s anxiety 1 1.2 (+/-0.42)Psychological 

Patient’s anxiety 2 1.8 (+/-0.42)
0.3

Severe anaphylaxis reactions 1 1.4 (+/-0.49)Medical 

Moderate allergic reactions 2 1.6 (+/-0.49)
0.02

Providers’ inadequate training on food allergy 1 1.3 (+/-0.46)Healthcare

Availability of necessary food allergy medications or 

devices
2 1.7 (+/-0.46)

0.2

Food costs 1 1.9 (+/- 0.96)

Pharmacy costs 2 2.4 (+/- 1.12)

Medical costs 3 2.5 (+/-1.03)

Financial

Non-health care costs 4 3.3 (+/- 0.90)

0.2

Finding safe food 1 1.4 (+/- 0.66)

Food preparation 2 2.2 (+/- 0.63)

Food Selection

Impacting the rest of the family’s diet 3 2.4 (+/- 0.77)

0.3
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School or childcare employees 1 1.5 (+/- 0.50)Food Allergy Awareness

Family and friends 2 1.5 (+/- 0.50)
0.002

Diagnostic tests 1 1.4 (+/- 0.48)Food Allergy Diagnosis

Reaching definite allergy diagnosis 2 1.7 (+/- 48)
0.09

Unsatisfactory treatments 1 1.9 (+/- 0.75)

Limited treatment options 2 2.0 (+/- 84)

Food Allergy Treatment

Inconvenient treatment experience 3 2.2 (+/- 83)

0.02

Reducing the risk of anaphylaxis (a potentially life-

threatening allergic reaction)
1 2.0 (+/- 1.41)

Reliable treatments 2 4.0 (+/- 2.42)

Reducing the risk of mild or moderate allergic 

reactions
3 4.3 (+/- 1.85)

Reducing the risk of cross contamination or 

accidental exposure to small quantities of the allergen
4 4.4 (+/- 1.93)

Improving tolerance to allergic food 5 4.6 (+/- 2.07)

Reducing side-effects 6 5.4 (+/- 1.80)

Thoroughly investigated in clinical trials 7 5.4 (+/- 2.00)

Important Treatment Outcomes 

Convenient treatments 8 6.1 (+/- 2.15)

0.3

Permanently cures the allergy 1 2,0 (+/- 1.82)Value of Different Treatments

Reducing the risk of serious anaphylaxis 2 2.4 (+/- 1.24)
0.4
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Reducing anxiety about food 3 3.8 (+/- 1.53)

Reducing the risk of a reaction to accidental exposure 

of small quantities of the allergen 
4 4.6 (+/- 1.58)

Reducing the risk of mild or moderate allergic 

reactions
5 4.6 (+/- 1.61)

Increasing food options for food allergy patients 6 5.2 (+/- 1.56)

Allowing food allergy patients to participate in social 

activities with less fear 
7 5.6 (+/- 1.43)

*Kendall’s coefficient (W) calculated to evaluate confidence in ranks
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Figures’ legends

Figure 1. Overview of Delphi Process

Figure 2. Panelists’ Important Treatment Outcomes and Most Valued Treatments
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Figure 1. Overview of Delphi Process 
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Figure 2. Panelists’ Important Treatment Outcomes and Most Valued Treatments 
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