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This report focuses on the importance of improving the safety of eating out for
people with food allergies. It is believed that they face dietary restrictions when
eating out and often feel anxious about meals outside of their homes. This
report explores the challenges and solutions through background research on
food allergies, benchmarking, survey analysis, and interviews with end users.
The background research clarifies the scale of food allergies, symptoms, and
risks associated with eating out, demonstrating the necessity of this study.
Benchmarking of existing products identified opportunities and gaps in current
solutions, highlighting the requirements that the new design should meet. As
part of design research, qualitative and quantitative data were collected
through surveys and interviews, and these were compared with the
benchmarking results to reveal the specific challenges and needs faced by
people with food allergies.
Interviews with end users indicated that conventional allergen detection
devices are difficult to use and can only test a portion of the meal. As a result,
key elements of the new design, such as "ease of use," "portability," and "non-
contact functionality," have been proposed.
Finally, the key findings of this study are summarised, emphasising the
potential of a new allergen detection device to make the dining experience
safer and more comfortable for people with food allergies. These insights will
serve as valuable guidelines not only for people with food allergies but also for
the food service and medical industries.

Abstract
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1.1 Introduction
Food is an essential part of our lives and an important factor in
offering us a more fulfilling life and good health. The food and
beverage industry continues to grow year after year, with new
restaurants opening as well which means ensuring food safety to
customers is becoming increasingly important.

The health problem of food allergies is a growing global problem,
affecting more than 10% of the general population. It is also
estimated that approximately 1 in 10 adults and 1 in 12 children
have a food allergy. (Tanno & Demoly, 2022). Accidents due to food
allergies in restaurants are not uncommon, and in Australia one
man passed away in 2017 due to an anaphylactic shock from
sesame seeds. (A &AA, 2021). To prevent similar incidents,
restaurants have a responsibility to familiarise themselves with the
allergens contained in the food they serve and customers also have
a responsibility to clearly inform the restaurant with allergies of the
ingredients they cannot consume. However, the current situation is
that 53.9% of those who developed allergic symptoms occurred
despite having informed restaurant staff of their food allergy, and
26.6% occurred when the allergen was indicated on the menu.
(Roxanne et al., 2021). Thus, it is difficult to determine whether the
dishes contain allergens when eating out, and people with food
allergies have limited access to food when eating out, a problem
that makes them anxious about eating outside of their home.

The aim of this research report is to explore innovative solution
devices that solve food allergy-related dietary issues and allow
people with allergies to enjoy eating in restaurants with less
anxiety and with a sense of comfort and reassurance.
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 Graphic structure  of the project

Stage 1 Stage 2 Stage 3 Stage 4

Investigate the current
situation and problems of
food allergy sufferers in food
service and the implications
for solving this problem.

Conduct benchmarking in the
food allergy market and provide a
comparative analysis of existing
products and therapies.
Furthermore, the aim is to refine
own ideas by highlighting new
innovations with potential
application to these challenges.

The research is conducted
through surveys and interviews
with the general public in relevant
fields, academic articles. The
research data obtained is used to
identify value and meaning, and
to understand the needs of users. 

From research findings and
interviews, several concepts for
end-users are created. Once the
concepts are defined,
prototypes are produced and
refined based on user feedback.
Finally, the design journey is
presented in a presentation.
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1.2 Background

A food allergy is an immune system response, almost always to a food
protein, that the body mistakenly believes is harmful. When a person
eats food containing the allergen, the immune system releases a large
amount of chemicals, including histamine, that can lead to signs and
symptoms of an allergic reaction (A&AA, 2024).

Food allergies 

This section defines food allergy, explains its causes, presents the risks
when food allergy patients eat out and, finally, the innovations that are
needed.

Size of food allergy sufferers
Food allergies are a global health concern, affecting
more than 10% of the general population. It is estimated
that about  1 in 10 adults and 1 in 12 children have food
allergies which is equivalent to 2 students per class
(Tanno & Demoly, 2022).
According NSW authorities report, while deaths from
anaphylaxis  in australia have increased by 7 % per yer
from 1997 to 2013 (NSW Food Authority, n.d.). 

10%

Symptoms of an allergic reaction
Figure 1 illustrates common food allergy symptoms. The signs and
symptoms of allergic reactions vary from person to person and are not
always the same each time (ACCAI,2023). Because it is impossible to
predict how severe the next reaction will be, and because it can
sometimes be life-threatening, allergic patients should always avoid
foods containing allergens.

Figure 1
Sign & Symptoms 
(Allergy home, n.d.)
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No Eggs

The risk of eating outside
According to multiple studies, most anaphylactic reactions occur
outside of the home, with 25% occurring while dining at
restaurants. Some estimate that 74% of all allergy-related food
reactions involve non-pre-packaged food (Gabriel et al., 2021).
In Australia, it is mandatory for restaurants to provide ingredient lists
(A&AA), and customers are required to check whether their allergens
are present in the food and inform the cook. However, even if an
allergen is not listed on the ingredient list, there is a possibility of
cross-contamination if the same cutting board or knife is used
during food preparation(Queensland Gov, 2023). 
Thus, it is a very risky situation for food allergic patients to eat out,
with problems that can make them anxious about eating out and
limit the range of food they can eat.

Innovation
In order to alleviate this situation as much as possible, a new
product will be proposed that will help people such as judging
before eating out whether the food they are allergic to contains
ingredients that cause allergies and whether the allergens
contained in the food are at a level where they can eat it. The aim is
to create an environment where people with food allergies can
enjoy eating out with peace of mind.

Innovation Image
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1.3 Benchmarking
This section presents and compares the market of the existing
products for food allergies (and in development). It also explores
the occasions and opportunities in which these products are used
and presents some insights using visual comparative
representations.

Existing products for food allergies

This (figure 2) is the Allergy
amulet, a product that allows
food samples to be tested for
the presence of allergens. The
product is unique in that it can
be worn as a necklace or key
holder, making it very portable. 

Figure 2 Allergy amulet

For before allergic reaction

To use the product, simply insert
a single-use test trip into the food
as shown in figure 3, place the
strip in the sheath and mix the
food with the buffer solution. A
tip emerges from the end of the
sheath and is inserted into the
Allergy Amulet Reader and they
display allergy information.

Figure ３ The steps of Allergy amulet

Products for food allergies fall into two main categories. One is those
that test for allergens in food and prevent allergic ingestion in
advance. The other is to deal with allergic reactions after they have
occurred. This section is some of the products that currently exist
and how they work.

（Bloom, 2020）

(Yale school of management , 2016)
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Figure 4 Nima sensor
Nima (figure 4)was created by the
MIT in 2013. It is a portable food
sensor designed to allow people with
food allergies and sensitivities to test
foods containing gluten and peanut.
Usage method is similar to the
Allergy amulet, where a food sample
is placed in a capsule and inserted
into the Nima, which is analysed
within 5 minutes. 

Whereas Allergy amulet and Nima sensors are designed to test for
allergens in dishes and prevent the ingestion of allergens in advance, figure
5 product is designed to deal with allergic reactions when they develop.

Figure 5 Project abbie

For after allergic reaction

In memory of a young girl who
tragically died from an anaphylactic
reaction to a food allergen, Project
Abbie is focused on creating a wearable,
non-invasive device that can detect
anaphylaxis, alert the patient, notify
caregivers through their phones, and
automatically inject life-saving
adrenaline for those unable to do it
themselves (The check up,2019).

(Wyss institute, 2017, 3:10)

Medical supplies

Figure 6(a) Figure 6(b)

Figure 6 is an effective over-the-counter medicine for food allergy
symptoms. Patients are required to take appropriate action depending on
the level of allergy symptoms.

Mild symptoms, such as itchy skin, can
be relieved by antihistamines (figure 6a).
However, severe symptoms such as
breathing difficulties or anaphylactic
shock cannot be treated. In such cases,
an epipen (figure 6b) may be necessary
for severe allergic reactions. Epipens
have effects such as relaxing the airway
muscles, making breathing easier. 
(Mayo clinic, n.d.)

(Matheson, 2016)

(Benadry, n.d.) (LFA First Response, n.d.)
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Comparison
The graph in figure 7 below compares the existing food allergy products in
the market today on a five-point scale in different areas. The graph reveals
the following opportunities and gaps in the existing product market

Figure 7 Benchmarking table

Opportunities

Gaps

The ability to check allergens in food in restaurants and on the go
provides peace of mind, especially when eating out. 

Current detectors are only compatible with specific allergens and do
not cover all major allergens. In addition, there is still a lack of devices
capable of detecting multiple allergens simultaneously.

Current portable allergen detectors are costly and not widely
accessible, so keeping prices low is essential for broader consumer
reach.

Allergen testing devices are time-consuming as a portion of the
foodstuff needs to be taken into the device, and in many cases it takes
a long time to get a diagnostic result. In contrast, pharmaceuticals are
simple to use and quick to respond.

Many products are highly portable, which is due to the fact that they are
designed to be used by users eating out and in a variety of situations.

Social costs of food allergies are reduced by these products.

Excellent Good Average Poor Very poor
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Figure 8 Survey structure

Google form Participants

Questions about
allergy status of
allergy sufferers

People with
food allergies

People with family
or friends have
food allergies

People with no food
allergy connection

About response
to food allergies

in restaurants

Asking about
eating out situation Analysis 

2.1 Research
Design research is an important step in understanding user needs and
turning them into more actionable insights to improve design and create a
better user experience (Esposito, 2018). 
This section aims to investigate the challenges faced by people with food
allergies when eating out and to identify specific needs for enhancing
safety in dining environments. The research methods include surveys and
interviews to understand the current state and perceptions of dining out,
as well as to gather user opinions on the potential benefits of new portable
allergen detection devices, with the goal of improving design.

Surveys

The first research method was to invite participants to complete a
questionnaire about their awareness of food allergies and how they respond
when eating out using Google form. Participants were divided into three
main groups, structured to allow analysis of the views of people with food
allergy, those in a position to support them and third parties with no food
allergy connection. The questionnaire consisted of 22 questions and took an
average of 6 minutes to answer. The first part of the questionnaire is mainly
questions related to common food allergies, with the aim of collecting
quantitative data. The response format is mainly Yes/No two-choice or
multiple-choice. In the later stages, the questions became more specific and
incorporated Likert scales and descriptive response formats with the aim of
collecting qualitative data. 

The research questions that the survey aims to address include:
What is the level/ severity of you food allergy?

What challenges do people with food allergies face when eating out?

How well restaurants understand, take into consideration and deal with
food allergies?
Would they find portable allergy testing devices an innovative approach or
unnecessary?
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Interviewers 
Online

Interview

Interviews
Figure 9 Interviews structure

Allergic
patients 

for 20 years

Allergic
patients 

for 30 years

interview of opinions
on innovative design
and suggestions for

improvement

Analysis 

The second data collection method was interviews with two long-standing
food allergy patients. The interviews were conducted in an online format
using Zoom and lasted approximately 30 minutes. The first part of the
interview was a detailed interview about their allergy status, while the
second part of the interview focused on specific research topics through
questions about problems when eating out and how restaurants dealt with
them.
This interviews provided the qualitative data obtained and aimed to fill
research gaps. Insights from end-users help us to understand their
problems and improve the user experience.

Interviews with
specific questions

about food allergies 

（Egg, fruits)

（Shellfish)

What are the places and situations where allergies may be triggered?

What is eating out like for people with food allergies?

How do they feel about the response to food allergies in the restaurant
industry?

Do they think portable allergy testing devices are an innovative approach
for them or unnecessary?

The interview questions that the survey aims to address include:

If the product were to be made, how would they like it to be designed?
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2.2 Analysis & Findings
This section focuses on the analysis of the quantitative and qualitative
data collected in the study.The following section will interpret the insights
drawn from the surveys and interviews, aiming to validate the secondary
research. Details of the survey findings and interview transcripts are
presented in Appendix 1 and 2.

Survey Analysis & Findings
A Survey on food allergy conducted using Google forms received
responses from 65 people. The all survey result is shown in Appendix 1.

According to the my survey results, 23.4% of people
have a food allergy and 75% of people said they have a
family member or friends with a food allergy close to
them. This reveals that the impact and prevalence of
food allergies in our day to day lives, even if one does
not direct have an allergy. 

1 in 4 people 
have a food allergy

The market size of food allergies

The market of food allergies
As figure 10 shows, food allergies vary
widely from each person in terms of
the type of allergen, severity, how the
reaction manifests itself and age of
onset. Therefore, it found that
avoiding allergenic dishes in advance
is very important in order to effective
way to accommodate all allergic
patients.

Figure 10

Challenges for eating out 
Eating out is one of the biggest challenges for allergic patients. The survey
found that despite taking precautions against allergies, 27.6% of people
have experienced allergic reactions in restaurants and 25.4% of people
feel anxious about eating out. This is a particularly important reason for
the fact that ‘I don't know the ingredients used in the dish’ and 91.8% of
people have eaten without knowing what their food contained in the
restaurants . Another cause for concern is that only 12.7% of respondents
have allergy-friendly products such as Epipen, making it difficult to deal
with allergic reactions when eat out.

13

Diversity of food allergies



Response of food allergies in restaurants 

Food providers are responsible for food allergies, as well as the person
with food allergies. In Australia, it is required by law to provide accurate
information when questioned by customers about allergens in the food it
provides (NSW Food authority, n,d.). 

However, in response to the question about
the list of ingredients in restaurant dishes
(see figure 11), the most common response
was somewhat disagree at 39.7%, and when
combined with disagree 58% of respondents
felt that the ingredients were not sufficiently
listed.
When asked about their understanding of allergens in the dishes they serve,
51.1% of people with experience working in restaurants responded that they
understand only about 70% of the allergens. Additionally, it was found that
62.5% of them have experienced cross-contamination by using the same
cutting boards or knives in the restaurant. These results indicate that
restaurant staff have inadequate awareness and handling of food allergies.

Requirement for people with food allergies
These research results indicate that people with food allergies need to make
their own food decisions and avoid foods containing allergens and to meet
this need, it was proposed that a product that scans food and displays
allergens to help people decide whether they can eat it or not would make
their food choices safer. A survey conducted on this idea showed that 98.4%
of respondents supported it. The graph below is a Fineo diagram
summarising the results of a bivariate analysis on whether people with food
allergies and their associates believe this product would support them and
where it would be most useful.

Do you have food
allergies?

Do any of your friends
or family members have

food allergies?

Do you think a product that can
scan and display allergens in

food would help them? 
In which situations
would you find the

product most beneficial?

Figure 11
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Interview Analysis & Findings
Two interviews were conducted to gain a more concrete understanding of
users' current eating out situation and needs, which could then be reflected
in the design. The two interviewees, Haruto and Shino, have both lived with
food allergies for over 20 years. The interviews were recorded, and the
transcriptions are included in Appendix 2. The interview content was also
coded for analysis.

Findings from interviews
Two interview participants pointed out that food allergies pose a
significant disadvantage when eating out. Although their allergies and
reactions differ, Shino noted that while she can have a reaction just by
coming into contact with an allergen, there are cases where she can
consume the food if it has been cooked. This suggests that cooking
methods can alter the impact of allergens. As a result, it is difficult for her
to determine what is safe to eat when eating out, and she mentioned
having experienced allergic reactions in the past due to inadequate
cooking at restaurants.

On the other hand, Haruto expressed frustration with the limited food
options available when eating out. He pointed out that even if eggs are not
used directly, they are often present in processed products like mayonnaise,
making the number of dishes he can safely eat very limited.
Both participants noted that the way restaurants handle food allergies
varies greatly, with fast food and lower-priced restaurants often having
inadequate measures in place. As a result, they often have to inform the staff
about their allergies each time or take the risk of deciding what to order.

They recognise that allergen testing devices are highly beneficial for their
lives, but it has been pointed out that traditional products are contact-
based and have limitations, such as the require a lot of work to use and
the ability to test only the contact surfaces. They state non-contact
allergen detection devices could not only expand dining options but also
can be extremely useful for unknown meals in situations where emergency
response is difficult, such as when traveling abroad.

Their insights point in an important direction in improving the eating out
experience for people with food allergies.
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3.1 Discussion 
A range of insights and findings were drawn from the information obtained
from the benchmarking and the research conducted. This section identifies
those relationships and examines how the research findings impact on the
gaps that exist. Linking the benchmarking to the research findings makes
the importance of addressing the issues faced by people with food allergies
when eating out and improving the safety of their eating out more clear.

The results of the survey revealed that one in four people have a food
allergy, and that the type, severity and age of onset of the allergy varies
from person to person. It was therefore found that the most effective
response for all food allergy sufferers is to avoid allergenic foods in advance.

Benchmarking has revealed a research gap in conventional allergen
testing devices. They are limited in the types of allergens they can detect,
and because a portion of the food must be inserted into the device, the
process is time-consuming and labor-intensive. Additionally, the results can
vary significantly depending on which part of the food is tested.

However, in a survey of people who had worked in restaurants, 62.5% said
they had cross-contaminated by using cutting boards and knives. This
showed that even if allergy sufferers avoided allergens in advance, the
likelihood of triggering an allergic reaction was still high. Furthermore, the
Roxanne survey reports that 53.9% of people had an allergic reaction in the
shop, despite having given allergy information to the staff.

These factors also created the need for allergen testing equipment in order
to make their own decisions without having to rely on shopkeepers.

Interviews with long-standing food allergy sufferers explored the problems
they face when eating out and, based on these experiences, a review of
conventional allergen testing equipment and suggested improvements
were presented.

Therefore, by combining a benchmaking review and primary research, this
study highlights the need to address the problems faced by food allergy
sufferers when eating out and to improve the safety of eating out to
provide a freer and more comfortable eating out experience.
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From previous research, it has become clear that there is a growing demand
for devices that can detect allergens when eating out for people with food
allergies, and that existing allergen detection devices require redesigning.
The challenge for this new design is to ensure that allergy patients can enjoy
their meals with peace of mind by determining whether the food is safe to
eat and broadening their dining options. The new design needs to focus on
three key features: portability, usability, and non-contact functionality.

3.2 Design implications 
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Portability is crucial when eating out. If users can easily carry the device, they
will be able to use it in any situation, ensuring safe dining experiences.
Therefore, the design must emphasise compactness and lightness,
prioritising ease of transport.

Portability

Usability
As allergic reactions can be life-threatening, it is essential to minimise the
risk of misuse or confusion when using the device. Since allergen detection
devices may be used by individuals of various age groups and technical skills,
the design must be simple and intuitive so that anyone can use it correctly.
This ensures accurate usage regardless of the user’s age or technical
proficiency.

Non-contact functionality
A non-contact design not only enhances convenience but also improves
hygiene. By using a non-contact approach, it is possible to measure the
entire dish rather than just a part of it, reducing the risk of cross-
contamination and allergen exposure. Technologically, utilising NIR (Near-
Infrared) sensors allows for the rapid analysis of allergenic proteins and their
quantities. (Ingle et al., 2016).These sensors can even test food through its
packaging, providing quick results.

These insights aim to significantly reduce the anxiety and risk that food
allergy patients face when eating out, allowing them to enjoy meals safely
and with confidence. As a result, the quality of their dining experience is
expected to improve greatly.



3.3 Conclusion 
This report focuses on the importance of improving the safety of
eating out for people with food allergies and identifies challenges
and solutions through background on food allergies, benchmarking
of existing products, survey analysis and end-user interviews.
Background research identified the scale of food allergy, its
symptoms and risks when eating out, indicating the need for
research.

Benchmarking of existing products identified opportunities and gaps
facing current allergen testing devices and identified requirements
for new designs. Qualitative and quantitative data from
questionnaires and interviews highlighted the specific challenges
and needs faced by people with food allergies. The interviewees
pointed out the problems with conventional allergen testing devices
being difficult to use and only measuring part of the food, and
emphasised the importance of “usability”, “portability” and “non-
contact functionality” in the new design.

As a result of this research, it is hoped that incorporating these
elements into the development of new allergen testing devices will
make the experience of eating out safer and more comfortable for
people with food allergies. These innovative design concepts will
provide useful guidance not only for food allergy patients, but also for
the catering and medical industries.
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Appendix 1: Survey results
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Interviewee 1: Haruto, 22 years with egg allergies  
Appendix 2: Interview transcripts
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Interviewee 2: Shino, 43 years with raw shellfish allergies  
(Her son has also allergies of eggs)
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Interview information concent form
Appendix 3: Participants  concent form
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Survey  information concent form
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